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EDUCATION  OF  THE  NINETEESTU  CENTURY.' 

Bi  PlKur.  WILLIAM  P.  ATKIHSON. 
or  Tss  kuMjuiuvmra  mwriTUTg  or  nomioLoaT. 

TUE  cotlapiH)  of  that  classical  tjrstcni  of  liboral  otluoation  wbich  j 
luu  hcM  stiaoU  ondtspatcd  tvray  »inC4)  ttiv  rx-viviil  of  Ivarriing  in 
the  MXtccnth  centniy,  uul  the  dot  generally  recogfn'iiKrd  iiisufBcieuoyJ 
of  the  theorj'  which  makes  tbe  study  of  th«  langosges  of  Gr«ece  &ndj 
Rome  the  sole  fonDdatioD  of  tho  higher  cdacation,  oro  leading,  as  alll 
familiar  nrilh  tho  cdncMional  tliouglit  of  tbo  present  day  are  Btrare,  toi 
the  greatest  Taricty  of  vpccalatioDH  as  to  the  syKtem  whicli  is  dCBtinod] 
to  sapcTMHle  it.    That  a  theory  of  liberal  education  115  wl-11  adapted 
to  iho  wants  of  tbo  ninetocntb — or,  shall  wc  not  rather  aay  the 
twenlietb — ceutury,  ss  was  tiie  cLisaical  theory  to  tho  waiita  of  tho 
nxteesth,  has  vet  1»ccd  claboratcJ,  would  bo  quite  too  much  to  aflirm. 
We  arc  liring  in  tbo  midst  of  a  oIiAOS  of  conflicting  opinions,  and  it , 
Metu  to  be  tbo  doty  of  all  who  think  at  all  on  a  Hubjcot  on  wbioh  the 
vital  tBtftrcsts  of  tbe  future  eo  much  depend,  and  especially  Incum- 
bent on  all  practical  toachert  to  make  such  contributioo  as  they  are 
able,  Orom  their  stuilica  and  rofleotiou  or  tLeir  oxpericnoc,  toward  tbu 
right  solution  of  Uio  problem.    It  is  to  such  a  ooiitributloa  tbal  I  now 
■ik  your  attontion. 

1  begin  witli  a  definition  of  Liberal  Education,  in  regard  to  which'' 
I  preeume  vo  shall  not  be  much  at  Tarianov.  The  term  liberal  is  op- 
posed to  the  term  servile,  A  liberal  education  is  that  education  which 
makes  a  man  an  iutcllectual  freeman,  a^i  opposed  to  that  wbicli  makes 
a  man  n  tool,  an  tnstmment  for  tho  acoomplisbmcnt  of  tjeino  nttt^rior 
aim  or  object.  The  aim  of  tbe  liberal  education  of  any  period  ih  the 
right  oso  of  the  realized  ctpltnl  of  extant  knowledge  ,of  tliat  period, ' 
for  tbe  troioing  of  tbe  whole,  or  only  of  some  ]>rivilel;ed  part  of  tho 

*  A  paper  TMd  In  iboOcpurtmentornigbM'  Inttnircioo  at  ihc  &iiiuul  meeting  of  tbo 
Xulemi  Taachm'  Awr     iLon  at  Elmln,  K.  Y.,  Augut.  ISTS. 
rot.  IT.— . 
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Tiling  gctMintion,  to  aot  the  \i&\X  aad  perform  tlio  dutks  of  frif,  intcl- 
leotul,  and  niond  beings.  So  far  as  the  nature  of  (he  human  mind 
and  tbe  fonndatioDS  of  humao  knowledge  remain  the  same  bom  age  to  ] 
ago  and  generation  to  gon«rittion,  a,  libcrul  education  is  the  same  thing 
in  every  age  aiid  generation ;  so  fur  an  die  cu»<li[ion  of  soeicty  varies 
from  age  to  age,  and  aa  the  aceunmlnted  capital  of  eitant  knowledge 
iocreasea,  the  liberal  education  of  one  generation  will  differ  from  that 
of  another.  There  are,  therefore,  both  constant  and  variable  factors 
in  our  problem.  It  \»  with  tho  variable  factors,  as  modifying  our  con- 
ception of  the  liberal  education  of  tlie  nineteenth  century,  that  I  have 
here  chiefly  to  do. 

I  reckon  five  leading  inSnencee  which  are  acting  poweri'ully  to , 
modify  all  oar  old  thconei',  and  slowly  working  out  a  new  ideal  of 
libcrul  c<lueati<>ii :  1.  A  truer  pHycholo^y,  giving  us  for  the  Gritt  time 
a  true  theory  of  elementary  teaching.  S.  Progress  in  the  science  of 
philology,  enabling  na  to  assign  their  right  ponition  to  the  classical  | 
languages  as  elements  in  UIktuI  culture,  and  giiing  us,  in  modem 
phUologieal  science,  an  improved  and  more  powerful  teaching  iii*tni- 
mcnL  3.  The  first  real  attempt  to  combine  republican  ideas  with  the 
theory  of  liberal  education — in  other  words,  to  make  the  education  of 
tbo  whole  people  libcrnl,  instead  of  merely  tho  cdneation  of  certain 
privileged  classes  and  protected  professions.  And  when  I  vxy  the 
whole  people,  I  mean  men  and  mmten,  Xothing,  I  will  say  in  potis- 
ing,  to  my  mind  so  marks  us  ns  still  educational  barbarians,  so  stamps 
all  our  boasted  cnttnre  with  illibcralily,  as  an  cxchiMon  of  the  other 
BCx  from  all  share  in  its  privileges.  Xo  edncation  can  be  truly  liberal 
which  is  not  equally  applicable  to  one  sex  as  to  the  other.  *.  As  the 
infinencc  more  profoundly  modifying  our  conceptions  of  liberal  ednca- 
tion  than  any  oilier,  I  rccVon  the  advent  of  modem  physical  science. 
5.  I  couut  among  those  influences  the  growing  perception  that  art  and 
lesthetic  culture  are  equally  necessary  aa  an  element  in  all  education 
worthy  of  the  name.  Let  me  give  the  few  words,  which  arc  all  the 
tine  will  allow  me,  to  each  of  tiKse  influences. 

And,  first,  the  advance  we  have  been  making  toward  a  tmer  edu- 
catkm-pluloeophy,  based  upon  truer  conceptions  In  K-ganl  to  the 
growth  and  early  development  of  tlio  human  mind,  ia  pretty  well  dia- 
poung  of  what,  perhaps,  I  may  he  permitted  to  call  the  old-£»shioncd 
grindstone-theory  of  elementary  education ;  the  doctrine,  namely,  that, 
as  preparation  for  higher  culture,  sUl  youthful  minds  require  a  certain 
ptdlmiiuiry  process  of  sharpening  npon  certain  studies,  vslacless  or 
next  to  valueless  in  thcnisclvcs,  at  least  so  far  as  regards  the  tsbI  ma> 
jority  of  their  recipients,  but  quite  as  needful,  nevertheless,  to  them  as 
to  all  others  who  are  hereafter  to  be  considered  as  liberally  edacatcd, 
for  the  indirect  benefit  their  pursuit  was  sappomd  to  confer.  Tlic  ac- 
cepted theory  of  liberal  cdaeation  has  heretofore  been,  that  it  waa  a 
oertaia  very  apeoial  kind  of  training  which  required  this  peculiar  pre- 


LIBERAL  EDUCATION. 


lirain!^»1iaqiening  procees,  and  Uiat,  lu  ilio  instniniflnts  for  it,  thrro 
wcTK  cvrtuD  almost  diviael^-sppoiiited  BtudiCB  cicltisircly  &i-t  xpart,  to 
wit,  tLe  gnmmots  of  two  dead  Ungaagcs,  and  tii«  eloBionlary  por- 
lioua  of  &b«tr»ct  mittbieiiwUca,  It  was  not  aud  could  not  Iju  maio- 
taiscd  tliat  tli«H  Andiw  would  ever  tw  tho  uataral  oboico  of  tLu 
yoQlliful  niutd  in  tlie  begiuolag  of  its  sobuIaMtic  career ;  nthcr,  it  was 
thought  to  l)«  a  firime  recontmeDdatioQ  that  they  were  as  mmotu  aa 
poasiblo  from  any  thing  the  yoathfal  nuDd  would  of  itself  appropriate 
as  iatelloctoal  cutrimfiat.  Liko  modieiao,  ibo  value  of  audi  discipUoary 
studies  was  supposed  to  bo  in  direct  proportion  to  their  disgustfalticss ; 
for  th«;  wer«  not  food  to  noorish  the  mind  withal,  but  tonics,  where- 
with artificially  toBtrcDgtbcn  it.  They  were  rods  for  the  spiritual  pan, 
tbc  couDlcr]>arls  of  tboso  taatcrial  ones  which  the  strong  right  arm  of 
tho  ancient  pedagOfpio  wielddd  will)  Fiieh  cflicieDcy  on  the  bodies  of 
his  youthful  fibarg«,  end  tho  bonefit  of  botli  alike  was  not  utilitarian, 
but  disoiplinary. 

lliat  I  may  not  be  BU«poct«d  of  oaricatuiing,  I  will  make  two  quo- 
Ulions,  the  liret  from  it  lecture  by  I'roC  tiellar.  Professor  of  Greek  in 
the  Uuivertity  of  Edinbuigh :  "  Tho  on«  oxtrvmc  theory,"  he  says,'  "  ia 
that  education  is  purely  a  disdpliQO  of  the  onduntanding ;  that  tho 
form  of  tbft  subject  is  erery  tbiug,  the  content  little  or  nothing.  A 
severe  study,  such  as  classicB  or  matbomatics,  is  the  thing  wanted  to 
min  or  brace  the  fitculUoB ;  it  does  not  matter  whether  it  ia  in  itself 
bteresting  or  not.  The  student  will  find  sufficient  interest  in  the 
tense  of  power  which  hv  has  to  put  forth  in  training  for  tb^  ^reat  race 
with  bis  competitor*,  '  It  is  not  knowlcdgo,'  iln-y  say, '  but  the  cxt-r- 
oto  yoti  are  forced  to  incur  in  acquiring  knowledge  that  wo  cure  about. 
Beutd  and  learn  tho  classics  simply  for  the  discipline  tbey  afford  to  the 
aaderstanding.  You  may,  if  it  comes  in  your  way  and  does  not  iotcr- 
bn  with  your  training,  combine  a  literary  pleasure  witb  this  mode  of 
ttody,  but  this  is  no  part  of  your  clucatioi).  As  teachers,  wo  do  not 
care  to  cacourago  it ;  we  do  not  care  to  interpret  for  you  the  thought 
or  feeling  of  your  author.  All  such  tcacliing  is  wc»k  and  rhetorical : 
ve  do  not  profess  to  examine  into  your  capacity  of  receiving  pleasure. 

(irftt«  and  accomptiabed  translation,  cSbctire  oompoultoa  in  the 

Ia  of  the  anoicut  authors,  thorongh  grammatical  and  philological 
knowledge— these  arc  our  requirements.  The  trsining  in  exactness,  in 
OOBOtntration,  in  logical  habits,  and  vx  discernment  of  the  nioetiea  of 
erpMssion,  is  the  one  thing  witb  which  wo  start  you  in  life.  ^Vhctbcr 
yon  bare  thought  at  all,  or  caro  to  think  about  the  questions  which 
occupy  and  move  tho  highest  minds,  is  no  aflair  of  ours,' 

"TUa  theory  is,  I  think,  a  purely  English  theory  of  edueation.  It 
hss  grown  up  within  tho  last  balf-oentury,  and  it  is  in  tho  Unirersity 
ofCambridge  that  it  has  been,  and  still  ifi,  most  fully  renlixeiL" 

Uy  other  extract  shall  be  from  an  cs»y  by  the  Publio  Orator  of  tho 

'  "TtM0ri«SOf  Clw»»l  TcMhisg]  A  LMture,"  p^  ICl. 
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University  of  Cambridge  ;  "  I  conclude,  then,"  Bays  ilr.  W.  G.  ClnA, 
"tfastthc  fir«t  eabjcct  of  study  must  be  the  game  for  sll,  and  that  it  is 
DO  valid  objection  to  any  subject  to  affirm  that  it  is  dry  and  distaste- 
fol,  bat,  on  the  contrary,  a  strong  recommendation.  It  eannot  be  de- 
nied that  tliia  condition  is  amply  Batisfied  by  the  Latin  accidence,  as 
exhibited  in  our  time-honored  and  mucb-abased  text-books.  .  .  .  Tlio 
question  arises  -n-here,  besides  the  Latin  grammar,  we  can  find  any  other^ 
Bnbject  equally  dry,  and  by  consequence  as  powerfully  tonic  to  the^| 
juvenile  mind,  which  recommends  itself  u  deserving  in  lieu  thereof 
to  form  the  basis  of  education  by  ita  general  applicability  and  greater 
fertility  of  afber-results.  Except  the  Greek  language,  which,  foim  its 
intimate  connection  with  the  Latin  in  structure  nnd  liternttirc,  is  «^ 
necessary  complemeDt  to  it,  and  not  a  pouible  substitute  for  it,  1  know  j 

of  DODC." 

Hero  we  havo  tlie  very  essence  of  what  I  have  denominated  the 
grindalone-tbcory.     X  thUik  that  a  truer  philosophy  has  exploded] 
these  fallacies,  and  wclitiigh  oblit«ml4:d   tliiit  arli6cJal  lino  of  dis> 
tinction   between  studies  for  use  and  studicts  for  diRoiplinc     Trao 
education  remains  nnd  must  remain  forever  a  discipline;  but  juslerfl 
views  in  regard  to  the  nature  of  the  youthfnl  mind  are  beginning  to 
show  us  that  that  discipline  is  of  the  nature  of  a  nutritive  rather 
than  s  cnmtivc  process,  and  that  the  disgust  fi-lt  by  the  recipient  forS 
the  means  employed  is  no  measure  of  their  disciplinary  value.     We  V 
are  discovering  that  the  idea  of  disdpline  inheres  not  in  the  nature 
of  certain  particular  subjeels,  distinguishini^  them  from  all  others 
which  nro   non-diseiplinnry  uod  merely  nlililarl.in,  but  in  the  right 
method  of  teanliing  all  subjects ;  and  the  qneslion,  wbetber  at  any 
particular  period  or  stage  of  progress  a  subject  is  to  be  used  for 
purpofios  of  mental  discipline,  depends  not  at  all  upon  the  question 
whether  it  belongs  to  one  or  the  other  of  two  imaginary  cIiikscs,  the 
disciplinary  and   the   non-disc iplinary,  hut  upon  the  quite  diSereot 
qoeetions  whether  tlie  study  is  valuAble  la  itself,  and  whether  it  >lfl 
suited  to  that  particular  stage  of  the  pupil's  mental  progress,    if  so, 
and  if  rightly  taught,  it  will  then  bo  sure  to  he  the  right  discipline. 

Tliia  change  in  our  education-philosophy  bas  brought  with  it  n  cor- 
responding change  in  our  scale  and  estimate  of  the  relative  value  of  ^ 
Tarioua  studies  as  the  instruments  and  materials  of  education ;  and,  ifl 
ihinic,  wo  hare  almost  heard  the  last  of  the  doctrine  that  abstract 
grammar  nnd  abstract  mathematics  are  the  divinely. appoint eil  whet- 
stones and  sliarpcncrs  of  the  youthful  mind,  and  hence  of  the  system 
which  makes  a  compnlsory  study  of  the  Greek  and  Latin  languages 
the  only  gate  of  admission  to  tbc  privileges  of  the  higher  cdneation. 
In  place  of  that  very  simple  but  most  uiiphilos>:iphical  doctrine,  I  trust 
that  a  truer  psychology  is  providing  us  with  a  conise  of  liberal  study, 
based  upon  correcter  notions  in  regard  to  the  laws  of  mental  derelop- 

'  "  Ckabrldca  Bmy*,"  for  18EB. 
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mant.  Tlial  we  have  bucIi  a  completed  practical  jMjrcbolog^,  or  a«y 
inch  logieul  awl  s^metrical  ooorso  or  course*  of  sUidy  ba»cd  upon  it, 
b  more  tban  can  be  aaeerted,  for  cduoation,  aa  a  kicdcc,  ta  still  in  its 
inlanoy ;  but  wo  ceiUialy  Itiivo  attained  to  certain  ^neral  principles 
wbicb  ar«  (nodaRicnlal  ati  n^gard^  the  etcroentary  cdttcntion  of  the 
fature ;  and  tlio  most  importimt  of  these,  which  is  even  now  revolu- 
lionizing  all  our  methods  of  elementary  teaching,  is  the  direct  resolt 
of  the  progress  of  modern  physloal  science.  It  is,  tliat  educ4ilion  be- 
gins with  tbe  concrete,  and  not  irltb  the  abstract,  and  that  tlie  right 
method  for  tbe  teaching  even  of  language  itself  is  tbe  right  training 
sad  derelopmcot  of  tho  child's  senses,  Tbe  Latin  grammar,  there- 
fore, as  the  right  instrument  for  training  the  jontliful  mind,  is  fast  dis- 
appearing, along  with  that  birch  which  was  its  material  symbol  and 
needful  complement,  and  s  gtriking  witness  to  the  absurdity  of  tho  use 
wo  pQt  it  to.  RequMcat  in  pace  !  Tho  lorers  of  the  noble  solcnce 
of  olatsteal  phiJology  may  welt  be  congratulated  on  its  emaueipatloti 
fhna  snob  degradbg  acrvitnde. 

In  place  of  this  rude  and  cmde,  and  now  happily  obsolescent  th^ 
oiy,  a  deeper  philosophy  is  leading  us  to  inquire  into  the  nature  of  tbe 
onideTeloped  mind,  aod  tho  true  order  of  tbe  development  of  its  facul- 
tiaa^  and  is,  at  tho  same  time,  guiding  as  to  the  right  choice  of  means 
llw  stimulating  tbcir  natural  and  bealthfnl  growtb  and  unfolding. 
And  here  I  will  ssy  tliat  tbe  answer  which  psychology  gives  to  these 
ijuMtions  seems  to  me  a  little  in  danger  of  being  misinterpreted  for 
Ibe  time  being  by  one  class  of  educational  reformers.  In  their  re- 
lotion  against  the  premature  and  uiinntnral  stimnlua  given  to  the 
powers  of  abstraction  by  the  old  system,  thoy  are  in  danger  of  run- 
mng  into  the  opposite  cztrcmo  of  paying  a  too  csolusivc  attention 
(0  the  development  of  tho  observing  powers  in  tho  new — a  tendency 
whloh  tho  Influence  of  modern  physical  science  on  our  educational 
Ideas,  especially,  tends  to  foster,  I  doubt  whether  one  extreme 
will  pcoTO  any  better  than  tho  other,  for  both  are  equally  one-dded. 
Tbe  tme  lesson  wo  arc  to  learn  i»,  above  oil  things,  to  have  regard  to 
balance  and  proportion.  The  youthful  mind  Li  not  a  different  thbg 
from  tbe  some  mind  In  its  maturity.  Tbe  germs  of  all  faculties  exist 
in  it,  and  ibeir  development  is  in  no  linear  order,  but  rather  like  rays 
diverging  from  one  centre ;  and  tho  true  conception  of  tlic  ditT^rent 
stage*  of  education  is,  as  being  divided  by  oonocntrio  circles,  cutting 
tItoBo  rays  at  equal  distances  from  the  centre.  The  child's  observing 
powers  should  furnish  him  with  intellectual  material  no  faster  than  bis 
pown*  of  abstraction  can  work  it  up  into  intellectual  products,  or  than 
the  development  of  his  powers  of  erpreasion  can  give  form  to  them. 
On  tbe  other  hand,  bis  powers  of  expression  should  never  be  developed 
in  empty  word*,  beyond  the  limits  of  hia  acquisition  of  the  ideas  words 
Rtad  for,  u  is  now  the  case  with  so  much  of  our  word-mongering  edn- 
eitioo.    Agmio,  hit  imagination  shonld  never  outran  his  reason  on  tha 
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one  band,  nor  bia  momory  overload  it  on  tbo  otbor,  in  accordance  wilh 
tbat  prcpoelcroiijt  doetrino  wc  somolimc*  lipar  propounded,  which  ad- 
Tocntos  thi^  ciDploymoiil  of  the  youthful  memory  in  laying  tip  stores 
of  nninlelligiblo  knowledge,  in  anticipation  of  an  after-time,  wbcn  it 
will  become  intelli^ble — aa  if  there  could  be  such  a  thing  as  not- 
onderstood  knowli^dgo,  in  nny  other  sense  tbnn  as  we  speak  of  nndi- 
gcstcd  food — turning  to  poiwn  in  tlic  eyatero.  The  child  is  a  philoso- 
pher, a  monlitt,  a  poet  in  little,  quite  as  much  as  be  is  an  obKcrrcr  or 
a  Tvmemberer,  and  his  whole  moral  and  intellectual  growth  vill  be 
warjied  and  stunted  so  loDg  as  yoa  insist  upon  looking  on  him  as  a 
mere  obeerving  or  a  mere  memorudng  machine,  a  mere  recoptnelo  for 
facts  or  for  wonls  either. 

If  I  nm  right  in  this  view  of  ttie  true  cliaractcr  of  elementary  edu> 
cation,  it  follows  that  the  great  de]>artmc-nts,  into  which  it  should  from 
tie  very  first  be  divided,  correspond  eiactly  with  the  primary  divis- 
ions of  knowledge  itiiclf,  ai  llie7will  oontinne  for  Ibv  pupil  forercr 
aft«r.  Ix-t  me,  for  tlic  pnrjioaes  of  this  discimion,  make  a  tripto  divis- 
ion  of  knowledge  into  physical,  ethical,  and  lestlieiical,  according  as 
onr  thought  is  concerned  with  the  woild  of  matter,  the  world  of  mind, 
and  the  world  of  art  or  beauty,  I  am  concerned  ^cro  less  for  striet- 
ocss  of  philotophioal  nceiinicy  than  for  tbo  pnotical  eonTCiiienee  of 
tbia  division.  Now,  as,  in  accordance  with  our  ftondamontal  concep- 
tion of  liberal  odncMion,  tbc  qnesiiou  as  to  a  choice  between  these  do- 
partments  of  liberal  learning  is  a  fntUo  one,  bccanac  all  are  essential 
elements  in  onr  conception  of  liberal  c<lneation— ao,  if  I  am  right,  no 
ooBception  of  elementary  education  can  be  a  correct  one  that  docs  not 
provide  for  tbcm  all  from  tbo  rery  beginning, 

I  nccil  hnnlly  point  out  what  a  change  in  all  oar  taetboda  thia 
change  in  oar  philosophy  implies ;  for  It  iuTolves  the  doctrine  tbat 
tbe  true  place  to  begin  tbc  teaching  of  all  art,  all  science,  all  knowl- 
edge, is  the  primary  school ;  and  I  am  not  in  th«  least  afraid  of  the 
seeming  paradox.  Itatber  I  would  earnestly  maintain  that,  unless  wc 
treat  tlie  child  in  the  primary  school  as  the  gena  and  embryo  of  all 
bo  la  destined  ofterwanl  to  become,  our  education  will  be  doomed  to 
ignominious  failure,  Wliatcrer,  tbcrefore,  enters  into  our  conception 
of  liberal  education — and  wo  have  already  seen  tbat  nothing  lcs«  than 
all  extant  knowledge  shonld  enter  into  it~tbat  should  enter  into  it 
&om  tbc  beginning.  Langnagc  and  literature  should  be  tlie  subjects 
of  elementary  teaching ;  soicnce  should  l>c  tlio  subject  of  elementary 
teaching ;  art  shonld  be  the  subject  of  elementary  teaching.  What- 
ever IS  to  enter  into  the  higher  stages  of  education  is  to  have  its  seed 
planted  tlicre,  or  it  never  will  bo  planted.  The  trao  <)i:<tinetion,  there- 
fore, between  disciplinary  and  non-disciplinary,  is  not  a  distinction  bi>- 
twcen  one  set  of  studiea  begun  early  and  another  set  of  Btndics  t>egnu 
late,  one  set  of  sindica  pursued  for  training,  and  another  set  of  studies 
mastered  for  use :  it  is  a  distinction  between  tlw  earlier  and  the  Istee- 
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MigMof  all  studies  whatever.  The  child,  as  veil  as  tlio  mao,  is  lin^bt, 
iiudent  of  BcieDCO,  artist,  philosopher,  moraliHl,  ]>oel,  though  liU  philol- 
ogy, Bciencc,  art,  phiioBopLy,  will  bo  childirii,  not  mnnly,  Ri'mm  iin<]  in- 
t^tioni,  DOt  rcialU  of  dcreloped  rcjtson.  la  it  not  ubvioug  that  in  this 
Tiev  olementary  sohook  beoooio  tomething  far  more  than  places  for 
drilling  tlie  youthful  mind  ia  the  om  of  the  mcro  tooU  of  knowledge  ? 
In  it  Bot  obvious,  moreover,  that,  loolced  nt  from  this  point  of  vii-w,  a 
taaa'i  profleflStOD  is  only  the  oulgrowth  and  fruitful  con^umtnation  of 
bis  teAoJa  trainiug ;  a  divergence,  vbeu  the  time  arrlvitM  that  the  whole 

knowledge  becomes  too  vide  a  field  to  coitivate,  into  some  Bpocial 

ib-beuriug  direction,  wbiob,  whatever  it  may  bo,  will  lead  to  a  tmly 
'JiWral  profession,  iitasniudi  as  by  »  maa  so  trained  hi»  cAllIng  cauuol 
but  be  followed  in  a  liberal  spirit  ? 

Wc  have  in  England  and  America  no  conception  of  what  may  be 
aocomplijihed  in  the  early  stages  of  edacation,  beeaose  we  have  been, 
to  so  great  au  extent,  adherents  of  the  grindstono-thcory,  "  Xo- 
viufo,"  saya  Mr.  Joseph  Payne,  commenting  on  the  lunicntnble,  almost 
IsdiBrooR,  £iilure  of  that  embodiment  of  the  griiidstoito-tbeory,  apfJJed 
to  popular  teaching  throagh  tlio  mediam,  not  of  tbo  Latin  grammar, 
hut  of  the  three  R's — \  mean  the  lO^sUcd  English  *'  Revised  Ood«  " — 
"  sowbero  have  I  ever  met,  in  the  coarse  of  long  praotiec  and  study 

teaching,  with  n  more  striking  illustration  of  the  great  truth  that, 
Joit  in  proportion  as  you  sabstituto  mechanical  roaline  for  intelligent 
and  syiopalliclic  development  of  the  child's  powers,  you  slmll  fail  in 
tba  object  yon  are  aimiug  at."  *  I  think  that  the  insigniiicaut,  results 
of  Ofir  present  elementary  a^oob,  as  compikred  with  the  amount  of 
time,  thought,  and  money,  expended  on  them,  and  tlioir  want  of  real 
vitality,  are  to  bo  mainly  traced  to  this  fundamentally  faliie  conccp- 

>B  of  olemeutary  teaching  as  concerned  only  with  the  ac<)uisition  of 
mere  tools  of  knowledge'    By  its  fruits,  Ar  rather  by  its  barren- 

"*0f  fettrJHUnof  thcMfholan  sboat  to  lesva  ictiool,eltlieTDOsee9iint,or  tn  uiiMt- 
bbetorj  e«i«.  U  ^tva  h-j  an  cxuniuaiimi  of  the  tnoat  ilrwtlj-  ElcintiDlarj  kiwi ''  (Report 
ft*  ISW-'TO).  "  Wc  b»vo  nwcr  jcl  poMod  30,000  in  n  population  of  SO.OOfJ.OCiO  to  the 
dub  (UDiluil ;  wbtrcu  old  nvuia,  vithmit  her  iwvtil  aggnsdUnscnt,  paawd  Dearly 
SM^OOO  Mttf  j-cv"  (ifMcb  «f  Hr.  HundoUn,  in  tfao  Uouso  of  Cammotis,  Uaroh  18, 
ISTti),  "  What  wo  uH  edMstion  is  Ike  iiwpeoUd  tohoula  of  GnglaiKl  u  tb*  oers  u«d 
■Mid  In  otktr  Montriea,  bat  with  lu  Ihat  senl,  u  soon  as  it  ba«  ipToiited,  vUher*  and 
dbs,  and  aercr  growl  up  Into  a  crop  for  lb«  fevding  of  llis  hbUods"  (upoccli  of  Dr. 
Ljea  Flarfur,  in  tbe  Hoiisv  of  Comtnonf,  Joaa  Si\  ISTO).  £««  lbs  i%irtMJjrAtlV  Jtn4*w 
Ck  AiigBtl,  1S7<,  and  PsTU  la  SraW  dnm<w  Trttntattiotit/er  ISTS.  If  w«  ahfiiaU  orer 
W>a  mtiitk  <M  CarUdS— •  warnbg  t-ptlM  the  folly  of  giiballlulbg  a  tMtariau  for  a 
saUUsI  ijnlcin  *€  popular  tdueation,  w«  may  tlud  ll  In  tito  wcctohcd  perrenion  of  Eng- 
Uib  popular  cdwwlkin  la  Ihe  bands  of  b«r  £»tablUl>«d  Chunh. 

'  '*  Wbsl  vender  If  very  rtMBllr  an  a^ipoal  lia«  b«cn  mada  te  alAlMtlu  for  lli«  pro- 

kmaOr  eMlith  pBrposoof  AoafaiR  that  tdneatlon  1*  of  no  good^^hat  it  diralnlaliM 

nillhii  aiiiiijiim  niTsm  i[inr|[l'iiin-nnif-r'-'-^"'r    I  Nfily,  VTby  Should  Ui«  tblng 

aUch  fasabeoa  tailed  education  do  clibor  the  one  crihaediert    If  I  am  a  knavo  or  s 

^he^  Ifarhliic  Bt  to  read  aad  write  won't  makenw  Icm  of  eltbar  ona  or  itio  otbet^ 
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ii«Hg,  wc  may  know  it ;  and  I  may  add  tbat  it  is  becanae  in  our  -com- 
mon schools  we  are  completely  outKrowing  it,  that  day  by  day  we  see 
in  them  eo  much  new  life. 

So  mach  in  regnnl  to  the  dvbt  which  a  liberal  edtM-atioii  \%  dcs- 
titled  »oon  t^  ovtf  to  th«  progress  of  payehology,  giving  prevalence  lo 
imer  views  in  regard  to  its  rudimentary  proceBse*.  Let  mc  pass  to 
the  second  influence,  which  is  actins;  powerfully  to  modify  all  our 
previous  conceptions  of  the  sntji-et ;  I  mean  this  progress  of  modem 
Jingniitio  eoienco.  I  titke  this  next  in  order  because,  contrary  to  the 
carrent  of  thought  prevailing  at  the  present  moment,  I  bclicvo  tJie 
old  doctrine  will  still  be  found  to  hold  true,  even  after  phynic^d  ncicncc 
ahall  have  at  last  found  its  true  pliico  in  the  new  nluoatlgn,  that  the 
study  of  that  wonderful  world  of  matter,  which  is  tlio  Etage  on  which 
man  plays  his  earthly  part,  wonderful  as  it  ia,  is  yet  inferior  in  dignity 
and  importance  to  the  study  of  the  being  and  doing  of  the  iiclor  who 
plikyg  his  pnrt  thereon.  Scientific  >tiidii.'«,  though  for  (he  time  being 
in  the  ascendant,  yet,  even  when  all  tlieir  rights  shall  be  accorded  to 
tlMcn,  will,  in  a  welt-balanced  system,  take  thoir  place  a  littlo  below 
jcal  studies.  This,  I  say,  ns  not  liclicviog  in  llie  current  material* 
Ftttio  philosophy  in  any  of  ita  forms,  bat  as  being  an  immatcrialiat,  aa 
I  must  phrase  it,  since  we  hare  been  robbed  by  unworthy  and  de- 
grading associations  of  tho  word  spiritnalist.  liut,  without  raising 
any  question  of  precedence  between  brunches  of  study  whid)  arc  both 
eeaential  to  any  true  conception  of  a  complete  education,  let  me  pro- 
oeed  to  point  out  that  the  progress  of  linguistic  science  and  of  modem 
literature  has  totally  transfomied  the  educAtional  character  and  posi- 
tion of  the  cUitcal  studies  of  which  they  are  the  instnunent  and  the 
embodiment.  When  the  Revival  of  Leaniiug  gave  birth  to  the  present 
classical  system  of  literary,  or,  as  1  have  termed  il,  ethical  liberal  study, 
it  did  so  by  putting  into  the  bands  of  scholars  not  merely  two  groffl- 
mam  as  instmmcnts  of  youthful  mental  discipline,  as  the  advocates  of 
the  grindstone-system  would  fain  have  ns  beliere,  bnt  two  language! 

MilcM  Mmcbodf  shorn  im  bcw  to  {mt  my  reading  and  writing  lo  nUe  Mid  good 
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"Soppofcmroncttrcto  Brgno  that  tnwndn*  i«  of  oo  otp.bceiutc  U  couW  be  proved 
■talMkall;  that  ibc  prtccnlBgc  c>rdcii(Iui  nujust  th«  skmc  Dinoiig  people  irbo  \miA  tio«n 
timgfat  boiT  to  upcQ  m  modidoe-ohMt,  uid  kEDong  tbanovLo  did  not  ao  much  as  know 
the  keybj  ti^t.  Thoar^nKDt  in  &limin1 ;  but  it  u  not  more  prcposlvnnii  than  that 
■Kiund  ithioh  I  km  contoiiling.  Tito  out;  mcdiilac  for  anffcrlng,  ciuae,  uid  kH  ibo 
Mh«r  woM  of  numkiuil,  u  niiilom.  Trash  &  mrm  (o  read  uid  Ttrllf,  and  jrou  hiiTe  put 
faMohlsfaudi  Uie^Kit  k«^6f  Ibewisdoia-hoi.  Bui  llii  quite aaotbcrmaltcrvhiflliur 
Im  «v«r  opens  the  boi  or  aoL  Aod  hs  is  st  Uki-l;  to  poiaon  u  to  euro  himMlf,  if,  with* 
oat  Euidonoa,  bo  swalloirs  th«  fti«t  dnig  thai  comes  I«  hand.  In  iJi«m  tings  ■  nia  uaj 
u  well  b«  trarbllnd  m  mishle  to  rMd-^itn«,  m  uoabie  lo  write.  But  I  pmtcet,  (bsl  if 
I  thought  the  kltcrnitirv  vi>r«  s  DOoesMr;  one,  I  would  nlbcr  thsl  lh«  ebtldrni  of  tbo 
poor  should  grow  up  i|{noruit  of  both  tli«M  snl^blj  srU  tb«n  ih>t  Ibej  shoaM  r«ni>1n 
ipoNoU  of  ihM  knowledge  i«  wUcb  these  srU  ire  masM."— (Scsley,  "  Uj  Sermoii*" 
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Uiat  an]ock<.-<l  tlie  etorea  of  a  whole  now  world  of  ethical  thought,  in 
tlw  •luip«  of  the  philosophy,  the  history,  and  the  poetry  oonuincd  iii 
Greek  and  Konum  litcnUiirL'.  How  assiduously  ihoee  litcratores  were 
stodied,  how  they  Icavoned  the  whole  thouc;ht  of  Europe,  iiiid  mightily 
contrilxilod  to  difpvnte  the  intellcctunl  dArknosa  oud  brciik  the  bonds 
of  the  tpiritunl  despotism  of  the  medioival  Church,  we  att  know.  OUs- 
■ical  phlloeophy,  history,  poety,  and  art,  nonriHhcd  the  Kuropcnn  mind, 
and  were  almost  the  lolo  foundation  of  ita  cultun>,  through  all  the 
period  during  which  the  lAlin  and  Teatonic  races  of  Wcataro  JDuropo 
were  ilowly  elaborating  languages  and  liceratnrea  of  their  own.  They 
were  thns  of  ncocuily  the  main  IiutrameDt  of  culture  of  the  sehoole 
during  tlio  [>^riod  when.  Mire  the  obcoleto  sobolii«tio  philo»(>phy,  no 
other  iuatroment  was  forthcoming;  and  I  do  not  think  it  possible  to 
overrate  the  debt  which  Western  Kurope  owes  to  them.  But  grad- 
ually their  educating  tnflnenco  haa  been  absorbed,  and  In  great  mcna- 
arc  exhanstrd,  whilv  p.iriially,  but  by  no  moana  wholly,  out  of  the 
nutriment  thor  fumislied  have  iiprung  the  national  languages  and 
literatarea  which,  oa  more  and  not  less  powerful  educating  inotni- 
mentaliltea,  arc  to  supersede  them.  It  is  to  ignore  the  vast  progreu 
of  thehmnnn  mind  Fince  the  days  of  Erasmus  to  try  any  longer  to 
make  ebMieal  learning  stand  in  the  ume  relation  to  tho  modem  stu- 
dent tlist  H  Htood  in  to  finsmns :  and  Enuma*,  if  ho  were  aliro  to- 
-day, would  be  the  fint  to  abandon  the  dead  pcdantrica  of  the  past  for 
the  fountains  of  new  thought  he  would  see  flowing  all  ixiund  liim. 
When  I  say,  then,  that  I  think  tho  langnagM  and  lilfratnrcs  of 
f  and  Rome  are  soon  to  bo  abandoned,  as  the  solo  or  main  in- 
'^vtmmeBts  of  that  side  of  liberal  culture  which  I  hare  preferred  to  call 
ethical  rather  than  lilerarr,  it  ia  not  that  I  do  not  fully  recognize  their 
fvalne  and  beauty,  or  tho  Tset  service  they  have  done  in  emancipating 
'  aod  training  the  mind  of  Weiiteni  Europe ;  it  is  not  that  I  do  not 
reoognue  tltelr  value  as  among  the  specialties  of  liberal  culture  now. 
It  i*  only  as  the  sole  or  chief  Instruments  of  literary  school  training 
that  1  beliere  them  to  be  superseded.  So  far  from  believing  that  they 
1  be  abandoned,  I  believe  they  will  bo  more  diligently  and  Buccess- 
lly  studied  in  the  fntnre,  when  they  will  bo  left  as  a  specialty  in  the 
pluuds  of  tliat  Hmall  nnmber  of  itudcnts  who,  at  any  time,  in  this  mod- 
em worlil  of  ours,  will  of  tlicir  own  free  ebolee '  puntue  them.    As  ft 

I  Ttea^TonlMof  tlKfUixtiFal  ttioerTMiTn«t!mc«p<^nllrlu[npl»nt1]rlo  thenuiDbn'of 

I  wbe^  io  celhiitni  *hai«  tho  «l««Uv«  njvWm  prpnlli,  fn*\y,  ai  tlivjr  Mjr,  «lfct  thu 

l;  IratlllbealdboraMabOTVJ  (list  Upi«««Dtthi>lr  whole  prcTlouiMbooltnlninit 

I  twa  b;  eoMpoMoa  eloMleaL    OrMba««aic]r>n;iibto1ulc1]'i^or«it:u4  it  Unot 

l-MMBge  Au  dM]*  •hoatd  prtAr  Io  ro  oa  la  Kadic*  irhotc  clemontatr  iliniculliM  Vatj  bftra 

IlyMtUlir enraonM, nllwrUuB  csmte la  a  bdUod  enrount f  I «Uh  oeir 4tneulltM,  of  a  tort 

[  fr(  irUA  Ibrir  Bladt  hkte  bcra  bj  iboir  nrj  prcriaiu  Itainlog  onfilled.    Tb«  pretnil 

fy««ai  U  «*•  of  our  ooDrgct  of  itlTing  m  election  betvMa  telinie«  and  ItlcrMure,  altor 

•faUWaa,  and  no  *tmU>r  dccUom  In  rcgird  lo  prcpuratoiyttadiea,  actiDi  lo  ow  to  b«  tbc 

■mj  nimth  «d  tAnmrHm  of  Ibt  gpiadfWnc-theotjr. 
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ll|ifHTially  iior  Ut«  few,  clawtieal  ftndira  Bttll  have  a  futorc  b«foTO  theol 
and  v€  can  Ql  sflbrd  to  lose  the  clcTKUng  uA  refining  influence  cxea 
cised  by  thi-ir  rcitl  voUiies  oo  tbo*c  wlio  do  not  directly  ponuv  thcmt 
but  08  the  inaiu  tn^itTiunetits  of  liberal  cultuni  tlielr  daj  seem*  to  mo  tq 
be  ncarlj  over.  J 

la  Knglaod,  the  very  stronghold  of  tbe  classical  tbfiory,  cIsMJcd 
atudf  eecDu  to  be  declining,  in  ej>ito  of^  or  ratlwr  Ihrougb,  the  vctjl 
mean*  taken  for  keeping  it  alive.  "  I  fear,"  says  the  late  Karl  of  Der 
by,  in  the  prcfaco  to  his  tranxliition  of  the  Hind,  "  that  th«  tafite  for  and 
apprceiatJoii  of  clafliiical  Iit«raturc  arc  gnntly  on  thu  decline."  "  Tbe 
Bindy  of  classical  literature  is  probably  ou  the  decline,''  Ha}-s  Sfnttbew 
Arnoid,  in  his  etaay  on  translating  Uomer.  "  I  cannot  belp  tliiuking," 
•ays  Mr.  Sidgvick,  of  Cambridge,  "tbat  classical  literature,  in  spile 
of  its  enormous  prestige,  has  very  little  attraction  for  the  mass  even 
of  coltivatod  ponoos  at  the  prcKnt  day.  I  wish  stalislics  cotdd  be 
obtained  of  the  amonnt  of  I^lin  and  Greek  rcsd  in  any  year,  except 
for  profcitsional  purposes,  even  by  tbose  who  have  gone  through  a 
complete  classical  carrieulnm.  From  tbe  information  diat  I  have  beco 
able  privately  to  obtain,  I  incline  to  think  that  such  statistics,  vben 
compared  with  the  fervent  admiration  with  which  wu  all  speak  of  tbe 
classics,  upon  every  opportunity,  would  1>e  found  rather  Kiarlling.' 
And  tbe  truth  Is  tbat  tlie  classical  system  of  liberal  education  in  Eng- 
land maintains  its  place,  so  Ear  as  it  does  maintain  it,  solely  from  tbe 
fact  of  its  being  a  strictly  protected  svEtem,  through  the  enormous  pft^H 
cimiary  prices  to  which  it  is  the  sole  means  of  access."'  ^^ 

Our  own  attempts  to  cstnblisli  a  lihenl  education  seem  to  me  to 
have  tlius  fur  proved  little  less  tliau  abortive,  because,  following  as 
ire  have  in  tlie  steps  of  tbe  motheisiountry,  wo  cannot  bring  oor- 
soItcs  to  abandon  the  old  shadow  for  the  new  substance.  For 
classical  study  has  really  dwindled  into  a  shadow.  Once  it  did 
mean  the  stndy  of  philosophy,  of  ethics,  polilicA,  history,  poetry; 
now,  for  uincty-nino  in  a  hundred  of  Its  students,  it  mean*  none  of 
these,  but  the  mcro  dry  study  of  granmiar.  Tlie  scbolam  of  the  Rc- 
nausonce  read  their  Plato  in  tbe  original,  and  compassed  sea  and 
land  to  find  a  teacher  who  could  unlock  for  them  his  treasure-house, 
but  il  was  tbo  treasure-houso  of  his  thought,  not  his  grammar.    Ulie 


■  "Kmstb  <n  •  Ubord  E<tuc>tion,  <^\.  Fnmr,"  p.  lOa. 

*"Tb«  priu*  propoMxl,"  Mj«  Dr,  l)o[inl(t*on  ("Cluflcsl  ficholanhip  uu)  CI«Mi< 
Ltar&ltiii."  p.  lMX"sn>i>ffiiormi}usTa]uo.    Il  to  vnUiQaUd  dtU  Uia  SrM  ^*oo  In  el: 
Trtpns  (duties  or  mftlhomalica)  ii  irorth,  in  pitant  value  uid  rionlin(iant  advaaUgM, 
about  £10,000.  ...  Is  cUuicf,  lh«  mqjoriij  of  tuuccwrul  oniUdatn  for  high  bonon 
ks*«  been  lUuUr  tuition  la  OrMJi  sod  Latin  for  at  luit  ten  ftan." 

Tbo  number  of  co)l«p)f<iI1o««lilp*  at  Oxford  li  ii«mewlutt  otct  SCK),  and  tlicIr  anrraco 
TsliM  £S0O  (KT  anDum.  ThtraarsMOtebtilaniltlpi,  of  an  >vctigovalut«f£BO,  tfnabla 
tat  Ave  jears.  Hio  lneonMt  of  ntnettMi  boad*  of  ItnuK*  an>  ettlmatod  at  £2S,O0a  a  ;ear. 
^Ocjaood,  fai  SaeM  Beima  TVmuorftoni  for  1871.)  Th*  mIc  acetx  to  all  tbcM  pccn-; 
r  ptiic*  ha*  heretofore  been  tbroogh  clwslcal  (tudj-. 
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Wblan  of  Uie  Reriral,  iriUiotit  Stiakc«p»re  or  MHtoii,  haJ  to  master 
BoeuT  sod  .£Mh}-las,  or  go  without  poolry  «ltogother.  With  no 
voattb  of  modeni  Utpratnre,  etioh  us  lies  all  roiiod  un,  llicy  wcr«  per- 
fiins  dancal  stnilonts  in  onlcr  to  bo  echolars,  We  cannot  put  back 
tte  wfaecla  of  time,  ukI  reproduce  their  circumxtaDcos.  TlHt  mind  of 
tie  g«n«ntioii  rofaxes  lo  bo  bound  vithiu  anti4)uttt4>d  lioiits :  it  will 
atA  the  new  worid  of  thonght  which  lio»  before  iu  Try,  therofon; 
to  mtkB  clssskal  scholars  now  of  all  libcr.il  ly-odncated  boys,  and 
Toa  make  iuti«-t«tiths  of  them  into  donees  or  [leilants.  How  inany 
of  tha  ngimrDta  of  young  men  of  this  generation  wlm  have  ffont 
t^nufi,  as  it  !•  woll  eallctl,  oar  older  coUoges,  aro  real  claesioa! 
lebobnt  But  the  Iiberally-«dueated  men  of  tho  times  of  the  revival 
ef  leunlng  were  rtal  classical  scholars. 

The  R«T.  Mark  rattisoo,  Kector  of  Lincoln  College,  gives  the 
fiiOowTog  account  of  the  pn»eat  state  of  classical  aiudy  crcn  at  Ox- 
Cari:  "Wv  murt  not  close  our  eyes  to  the  fact  that  the  bonor^tu- 
tetU**  (that  i*  to  say,  the  stndentri  who  have  any  exprctatioD  of  win- 
filngtbe  peouniary  prizes)  "are  the  only  students  who  arc  niMlorgoing 
■oy  •ducalioDal  process  which  it  can  be  considered  as  the  function 
of  s  aidrenity  either  to  impart  or  to  exact ;  the  only  slndeuts  who 
are  St  all  within  tho  scope  of  the  scientific  apparatus  and  arrangements 
e(  Ml  academical  body.  This  class  of  students  cannot  bo  estimated 
at  store  than  thirty  per  cent,  of  tho  whole  number  frequenting  the 
■UTeiiity.  The  remaining  seventy  per  cent,  not  only  furnish  from 
aaoQg  thera  all  tlto  idleni-ss  and  extravagance  which  arc  become  a 
brword  tliroughout  the  country,  but  cannot  be  considered  to  be  even 
aamifiaUy  parsning  any  coorse  of  university  studies  at  alL" ' 

If  tl»e  tn-asurer  of  a  great  manuractuiiog  corporation  wore  to  ro- 
pKt  to  fab  stockhoMcn  iliat,  of  all  the  raw  material  furnished,  their 
■uMimiji  waa  capable  of  making  only  thirty  percent,  into  cloth,  and 
that  of  a  very  peculiar  and  unsalable  pattern ;  that  the  rem:uning  eer- 
oty  per  cent,  was  not  only  not  manufactured  into  any  kind  of  cloth, 
itt  was  much  of  it  dissominatetl  over  tlie  country,  in  the  shape  of 
deadly,  poiaonous  rags,  we  should  think  there  was  something  wrong 
IB  iht  Bnefainery  of  that  mill. 

Tim  it  is  that,  classical  education  having  dwindled  into  a  sliadoT,* 


■  ~l1^i«iliiiii  oa  Acsdmdcd  Orguitetiiin,''  p.  UO. 

**t«Unkit  iBSOOlMtalilT  tnie,"  UTS  FioC  Bids<ricI(.''thBt  for  tho  UM  Ofty  jtais 


(villi  WMb  to  dcnuml  our  imi&TUeil  pnise]  Ii^to  Itoen  too  nWnl 
i[  aad  Ibat  «•  hate  MnivUmui  btaa  Uu^t,  uliQe  slninlni;  an«r  ma  *ecn- 
MTf  fe«i«B4  OUT  mdi,  to  *sla«  Out  bnik  more  than  tbo  rrult  of  tnclent  ksmiug. 
....  lUt,  at  hMt,  U  tn*,  that  1m  wbo  GMt«ti  lh«l  lM|[nag«  Is  bnt  Uw  lie"  *i>d  ^f*^- 
<l* ef  ftnitfil.  whI  •tarit  KwJjlBg  lb*  word  knows  litllo of  (h«  statitiKat— vho Imns 
*•  MMW^  Uu  garb  and  fatfaioa  of  aadent  wag  wtlhoal  lodttng  lo  hi  Brisg  Bosl  or 
t  Its  hijIfmiloM.  tt  not  oao  Jot  Mur  tfatn  •  irardot  la  a  daMb  looil  «bo  aaes  Its 


■^^  taM|iVa.  aiwl  WimhT.  iillh  aitllniMI(alpf*diloD,lh«lr  steps  anil  pillan,  bot 
not  of  tfads  ba— ly,  tfiair  4tdga.  at  the  Iriog  aeutpurea  on  tiinr  mdia,  or  vbo 


mitchieT-' 
nine  of  tlut 
dead 

of  achool-lUc,  in 
<K>tr  than  oar 
tooii  tmme^purinf  kiwwl- 
of  cult- 
tW  MB*  pnfeetiOB  in  oai 
kas  time  and  pereereranMl 
I  vil&aai  too  ficat  a  aaetifc*.  Btit 
:  tbcM,  vhat  b  it  bal 
tA  MW  the  bams  MMban^  to  tnrd  half  a  joaiMT,  to  poncaa  one's  self  I 
oftelf  as  iMti^HBt  ttkawithwrt  tba  «lharhal£  Laaguages  aloM 
am  fcaavladg*  oalfto  the  profataed  pUofe^M;  ««  facrifice  a  real 
•daotloB  aitaliMMii  lhiaa(fa  aa mtmmtaH  we  ahaaay  poMtai  in  tbo 
fcwhlMa  Ubdrof  pnaf  oarboyaotlHr  iartfeati  dwy  viU  oeror 
roC 

I  dM  rtMH  to  «•  Jtffia  Vaj^  iMUU  «e  (i^  «a  1W  Mmali  «r  Ifcs  •  Bivnwl 

Otr.'  --(-  BiMlMi  <a  *«  teJha  «f  *iCM  ■  1 1*>  ef Ow>rt  %!.-  MHi  ^OHoa,  p.  a?.) 

IfcJ*LiiiiliiirTii«C*ii<t*»«f  *«f«wM«l»lirf  t<iMrcJ>b.JrqwllihtMt 

•r  Ik  wMi  ci^  taM  a  VMMT  «to«  tW*  AM  b*  M  MfMa*  «( too  «ica  kni^ 

M»M4Mai—Hi««.    tM.n!t«t««1tbnfMta<  MhmcvnMdUMdriiiB 

•BttUatsb  MrfHliUt*aikMb4i^w  that  chNl- 

I  majU  4ri*MftMBMteallcpa;  wd,  h  Imttoc  A*  a  wxow  far  Ibii,  ba 

-II"'  ■  T-i  r  -i  " .1..-.^- «—■■-. i-j-.-^^.^.^.^-  . 

1 1 wi  lirt  m— I  w<  taaBldawlABRMare.  ...  Be  illvtntM  lila  poti- 

Um  if  ■  W|«rii—  «f  A*  lib  III  «(  oUhI  flitate  ma  *o  great  u  pMSoa  u4 
ITTiiiT  j-l'  -*  -■  --^"^  .  .Itooa*  Mfeol,  •dabafak  m  It  i*,  nd  dop  m 
li  iwi  iilil|,rfiia  1 1  iba,  fa*  Mgnda  M  tfJag  Bama  faf  lb*  tto  af  kaowtng  Orptt ; 
Aa  «Aar  M  bso«ti«  0)«tk  ftr  Oe  Mkc  «t  r«adis(  BaeaM.'— (AVw-  rm-i  A'ttioh,  Augaat 
»,  IfW.) 
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I  think  tbat  ire  monstrotislf  ovcmto  tho  Mnoating  value  of  the 
nwra  proci'U  of  learning  oilier  Inngtutg^s;  but  wilh  tko  motltcr-tongno 
the  cue  la  altogether  diScrcnt.  Here  tho  mastery  of  form  tind  subatanco 
|ttii  proceed  pari  patsti,  Tfau  motWr-tODgue  is  the  only  one  wliioli 
baa  st«iid  to  our  modern  libontl  cduCAtton  in  the  relation  Id  which  the 
Uaaeicsl  tongnes  Btoo<)  to  the  toliolaritof  Die  rerivnl  of  learning.  It 
■night  bo  saU  thjit  Qreeic  and  Latin  ircro  moUior-tongues  to  them  m 
noholara,  becnuse  It  was  through  them  alono  that  llicy  reached  tho 
nftouj/hu  which  really  educated  them.  Tbey  vcn  nut  brought  up  on 
Rempty  words  aud  barren  syntas ;  thoy  studied  do  grammar;!,  for  gram* 
bnarB  were  iioD-€xist«at,  Their  minds  were  really  uourislied  on  the 
blulosophy  of  Plato,  and  Cioero'ti  eloquence,  and  Uomcr'e  poetry,  and 
MmIcmom  not  tlio  wonla  they  found  iaTaoitnsandThucydldcs.  Now, 
Rirlun  w«  bftTQ  a  pliUosopliy,  a  history,  a  poetry,  a  law,  an  ethics,  which 
nnbodyall  that  ia  ralnablo  in  classical  Uterature,  together  with  all  tlio 
progress  of  thought  has  prodaccd  through  these  later  centnriea,  we  not 
■jOaly  bil  to  oae  them  as  those  older  scholars  need  their  older  instn- 
bwDta,  rtdilly  and  cIEoicntly,  bnt  we  oijuatly  fail  in  lining  tho  older 
■Duea.  We  abandon  1>otli  to  feed  our  boys  on  a  husk  without  a  kernel. 
nWhat  wonder  that  our  higher  education  is  struck  with  barrenness  ? 

When,  therefore,  I  propose  modern  language-study  instead  of  ao- 
Ijeleat,  as  a  chief  instruoHiitof  school  educ*tion,imeaa  much  more  than 
fOu>  Dtero  Mibstttutioti  of  tho  study  of  some  modem  language  ns  lan- 
guage, for  some  ancient  language  at  Isngoagc — German,  for  instance, 
instead  of  Greek,  as  has  sometimea  been  suggested.    Tliis  would  ho 
the  mete  semblaQGO  of  a  remedy,  for  the  difficulty  oonsista  in  the  cuoi'- 
mous  overrating,  by  what  I  hare  called  the  grindstone- theory,  of  the 
edocating  ralac  of  tlw  study  of  tlio  mere  structure  and  vocabulary  of 
any  strange  language  whatever.    It  has  tometimca  been  doubted  if 
Eiro  can  ever  really  know  more  than  one  tongue,  and  certainly  all  our 
pdc«pcr  mental  processee  go  on  in  that  one  we  know  best.    If  that  is  a 
foreign  one,  it  is  because  wo  havo  lost  a  mother  to  gain  a  step-mother; 
aad  a  stepmother  she  will  ever  remain.    What  is  very  certain  is,  tliat 
loo  many  of  tha  i«oI)Jents  of  oar  present  education,  in  suukiug  to  pos- 
^•H  tliemselves  of  more  than  one  language,  end  with  having  none 
miatever.     Neglecting  to  develop  their  minds  through  tho  instnimen- 
lality  of  their  mothor-tongne,  and  never,  therefore,  really  knowing  it, 
■ilwy  equally  fail  in  providing  themselves  with  any  eub«litnte ;  with 
pibaltapeare'B  pedant's  ^^  they  have  been  at  a  great  feast  of  hmguagoa, 
nod  stolen  the  scraps." 

"       My  portion,  therefore,  ia  that,  so  far  as  language-study  sliall  form 

a  part  of  tho   elementary  discipline  of  the  liberal  education  of  the 

Ukitare,  the  centre  and  piroe  of  it  all  will  ht-reafter  be  the  scientifto 

ntady  of  the  molher^ongut^    I  anticipate  something  almost  like  ridi- 

oole  for  this  proposition  on  the  partof  those — andlhcyarv  many — wbo 

imilerTalae  our  native  language  so  far  as  to  believe  it  to  be  incapable 
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of  becoming  ftii  instrument  uf  cli&c'ipliciiry  odncatton.     Timo  vonld  fail 
me  to  go  into  n  dofcoK  of  thin  propoitilion.     I  will  only  say  that  I  be- 
liovo  tbal  it  U  prociiicly  the  change  which  tlio  prognies  of  modem 
pliilology  is  bringing  about;  that  it  iit  fitting  inoderu  Itinguagcf,  and 
prc-i!iiiijioiitly  our  own,  to  btconio  the  iiuitrumcnt  of  a  Irui;  DK-iital  dis- 
cipline, BO  faf  a»  languago-sluJy  can  serve  oB  auch  an  invlrument.    On 
the  one  band  it  is  giving  a  scicntiSc  form  to  the  nludy  of  tbo  Teatonia 
element,  and  on  the  other  there  rcmaina  the  eIUI  needful  etudy  of  tb«] 
Latin  langiwgc — a  study  whiclt  ccrlaiidy  need  not  loso  in  foroo  Mid] 
vitality  bvcnuHC  it  nuiy  no  longer  1k'  pursued  as  the  biisis  of  a  t«pet*l 
Htrncturo  never  to  bo  oreotcd,  but  shnll  have  n  definite  object  and  b«  [ 
piiniacd  for  a  practical  end. 

Bnl  far  aboTe  nud  beyond  iu  uses  as  language-study  comes  tbo^ 
advnnlage  of  tbo  direct  and  immediate  entrance  it  gircs  to  tboso  re* 
giono  of  thought  in  nrbich  the  higher  mental  discipline  ix^ally  lica; ' 
Through  the  direct  road  of  tlio  real  study  of  the  motber-tongac,  and  1 
that  rlietorical  and,  above  nil,  that  real  logical  study  which  accompa- 
nies and  forms  a  part  of  it,  can  tJie  ^tudy  of  what  we  vaguely  denomi- 
nate literature,  and  that  which  we  are  beginning  etill  more  vaguely 
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dejiominato  social  science,  but  which  yet,  between  them,  contain  1)i« 
substanee  of  nil  wo  most  need  to  know  of  man  aftdistinct  from  Nature, 
be  made  real  portiona  of  general  knowledge — be  transferred  from  being 
a  posfrcsflion  in  the  hands  of  the  few,  ta  be  reaohcd  only  by  an  abstrnao 
and  difficult  preparatory  training,  eecrcta  unlocked  by  a  key  out  of 
reach  of  the  hands  of  tbo  many,  to  being  a  part  of  the  general  inheri- 1 
tonoc  of  nil  men.  For,  to  bo  so,  they  mast  be  made  primary  and  not 
teoondary ;  In  other  woid^  that  tune  and  strength  moat  bo  devoted 
to  a  fruitful  study  of  modern  thought  and  modem  Utenitare,  wlilcli  ^J 
bare  heretofore  been  wasted  in  school  and  college  on  the  futile  attempt  ^| 
to  master  ancient  thought  and  ancient  liti-mturo.  The  rudiments  of  ^' 
bU  tboto  atadica  must  be  reckoned  as  the  most  valualilc  of  all  the  ^J 
elements  of  general  elementary  training,  which,  in  their  higher  depart- ^| 
luents,  and  after  liberal  culture,  diverging  in  various  directions,  form  ^1 
the  substance  of  professional  knowledge,  both  that  of  those  professions 
now  reckoned,  and  of  all  those  hereafter  to  bo  reckoned  liberal.  For, 
what  should  liberal  education  be  but  tbo  preparatory  general  stage  for 
tliat  work  of  life  which  all  honest  calling*  and  profeAKionn  carry  on  in 
diverse  directions  afterward  ?  What  is  a  professional  education  but 
a  liberal  eilucation  taking  a  special  direction  ? 

Can  it  now  be  said,  with  any  truth,  that  our  nominally-educated 
jQQOg  men  go  otit  into  the  world  c<]uipp(.-d  with  that  g<-oeraI  koowl* 
edge  of  the  sciences  of  law  and  govcniment,  and  political  economy, 
with  that  knowledge  of  ethics  and  philosophy,  with  tlutt  acquaint- 
ance with  modern  history  and  of  the  condition  of  the  world  they 
live  in,  and  with  that  real  taste  for  modern  lilerature,  which  sbonld 
form  the  equipments  of  every  man  catling  himself  echicated  1    Wd 
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ihkll  bare  to  giTO  a  ncgstivc  answer,  ju«t  eo  long  as  wo  do  not  look 
apoa  all  tli<.-s«  an  tlio  truly  disciplinary  Htadic*,  and  the  clcmonta  of 
att  ihbM  at  ibc  true  elementary  Btudtcs,  tho  very  E«LoDl-stadii>ii  fitted, 
abOTo  all  others,  for  maturing  the  youthful  mind,  and  filling  it  with 
tnio  wudoDi.  60  long  as  we  insist  upon  approaching  thorn  through 
ttt«  operoae  and  ronndalwut  method  of  doad-langnage  stndit^K,  school- 
days will  fioe  away,  jinJ  the  ohjoot  will  not  \m  nccompUsbc^.  Tiio 
great  Tioc  of  our  rducition,as  haabecii  Wfill  said,l«  itaindirc«tnesa. 

Combining  the  ideaa  which  I  bavo  thns  presented — 1.  That  the 
_  lody  of  foreign  languages  as  bngnagcs,  whether  dead  or  living,  holds 
a  pbiee  in  our  present  cduoation-philoDophy  quite  out  of  proportion  to 
it«  real  valnc  and  importance,  niid  that  it  lit  tlio  discipliuc  of  philoso- 
pfay  wtiich  we  are  iudln»GtIy  aiming  at^  behind  and  through  Ihv  disci- 
plin«  of  language ;  3.  That  it  is  throagh  one  tongue  and  not  muiy 
that  that  disrcipline  oan  best  be  imparted,  inasmnch  as  that  is  the  only 
one  that  can  or  will  ever,  by  the  majority  of  men,  be  really  mastered ; 
and,  3.  That  now,  for  the  fimt  time,  thi^re  ia  tho  possibility,  through 
the  progrcu  of  modem  Ibiguisltcscicuce,  of  a  Rclentifio  and  aystcnialto 
■tudy  of  the  mot  her- tongue — I  arrive  at  the  conclusion  that  we  aro 
presently  to  haxe,  as  a  substitute  for  tho  exclusive  or  almost  ciclusivo 
oae  of  elassicAl  tangnagos  and  titvrstnres,  as  the  main  disciplinary  olo- 
ment  in  liberal  education,  a  systematic  attidy  of  tho  English  lAngnago 
nnd  a  recognition  of  its  Utcratnre  as  primary,  not  socondnry.  And 
surely  it  \»  a  ntningo  phenomenon.  If  il  be  true,  ns  a  foreign  scholar 
has  recently  maintabied,'  that  the  sovereignty  of  tho  world  ia  hereafter 
to  belong  to  the  English  language ;  and  if  it  bo  true,  as  I  tliiuk  may 
well  be  maintained,  that  with  this  oonqncring  langnsgo  wc  possess  the 
world's  foremost  literature,  it  is  a  »tnu)ge  phenomenon  that  wo  think 
them  so  little  worthy  of  systcmatio  study,  give  them  a  place  so  tuV 
ordinate  as  instramenta  of  our  own  liberal  culture,  that  to-day  wc  must 
go  to  the  Germans  for  a  good  English  grammar;  to  the  French  for 
tho  best,  if  a  very  defective,  history  of  our  literature.  To  my  mind, 
00  more  striking  illustration  could  bo  ^rcn  of  our  want  of  a  true  edu- 
cation-philosophy. 

Uow  hsM  it  happened  that  wo  still  lack  sudi  a  philosophy  ?  The 
answer  to  that  question  brings  me  to  my  next  point,  and  the  tl)ir<l  new 
ingndtent  iu  the  liberal  education  of  tbc  future,  the  element  contributed 
by  repabllcanism.  I  have  said  that  the  science  of  oduc;ition  was  still 
in  its  infancy ;  I  bdJcro  that  it  is  only  as  a  part  of  rc]>ublican  institu- 
tloQt  that  it  can  roach  maturity.  For  the  only  true  liberal  education 
is  the  edacation  of  man  as  man ;  the  only  truly  liberal  system  id  that 
which  can  bo  applied  to  a  whole  nation,  and  such  a  system  Is  only 
pottible  M  a  port  of  republican  institutions.  And,  when  we  consider 
fcnr  short  a  time  we  hare  been  living  under  them,  and  how  crude  and 
ttoperfcot  they  still  are,  it  Is  not  strange  that  they  have  not  yet  pro- 
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dnoed  what  will  te  ratlier  on«  of  their  matnreBt  than  (me  of  tLetr  < 
liewt  fruits,  a  truly  liberal  education-systpin. 

The  history  of  our  errors  I  o  regard  to  UbernL  edacatiou  is  a  very 
pUJa  oii«.  They  aro  the  legacy  of  the  mulhcr-rouDtry  from  which  we 
cam«,ainotlicrM?ountry  which  i«  just  bcgiiiuiDg  to  correct  her  own  errors, 
eron  by  tbo  light  of  our  limited  experienco.  I  wish  lo  point  oat  and 
cmphMtze  the  fact  that  repnbUcanism  revoIutioiuEe«  oar  very  concept 
tlOD  of  liberal  eduoatioD.  All  forms  of  liberal  education  of  the  j>ast, 
and  prcVmin^ntly  the  odo  wa  borrowed  from  England,  wen?  forms  of 
eiclusivc  cls>s^Qcation,  Tbo  idea  of  casto  was  invotrcd  in  tbcir  very 
conception,  to  Ktich  a  dcgroe  that  the  phrase,  tho  liberal  education  of 
tlio  people,  wa*  a  contradiction  in  terms.  The  antithesis  wa»,  popular 
vtrtua  liberal  cdacation.  There  was  the  illiberal  or  servile  education 
of  the  maBseA,  designed  to  fit  them  for  the  humble  station  in  which  it 
had  pleased  Prortdcnce  to  place  them,  and  to  content  them  therewith; 
there  was  the  liberal  cdncation  of  the  cscIiiaiTo  learned  profesdoas, 
anil  tU«  excliisivo  aristoeratio  class,  which  was  liberal  by  virtue  of  iti 
being  tlic  education  of  the  rulera  and  not  the  i-uled.*  \uu*,  republican- 
ism, by  cotivertiog  the  people  into  rulers,  transfera  to  them  the  olaioi 
to  a  liberal  education,  which  shall  bo  uoivcrgaL  A  transfer  of  the 
power  alone,  without  a  traoHfer  of  the  privilege  and  tho  opportunity 
nccvBsary  to  prepare  for  the  exercise  of  it,  cannot  but  l)c  disastrous. 
If  republicanism  is  to  remain  republicanism,  and  not  degencrad^  into  oli* 
garchy  or  plutocracy,  or  end  in  anarchy,  there  must  be  one  bomogo 
neouR  oducatiou-cystem  for  all,  and  that  one  the  highest  attainable. 
The  line  of  deiuarcallon  l^tween  liberal  and  illiberal  must  be  oblilcr- 
ated,  and  what  cannot  be  called  liberal  will  be  seen  to  be  no  cdncatioB 
at  all,  but  only  a  miserable  counterfeit,  by  which  privileged  cbiase« 
strive  to  perpetuate  obsolete  distinctions  and  indefensible  abuses.  For 
a  republic,  there  can  be  but  one  sy»U'm,  and  one  set  of  schools;  lu 
education,  begun  on  tho  lowest  benches  of  its  national  primary 
schools,  will  one  day  bo  completed  in  tho  halls  of  Us  national  uni- 
vereities.  niere  will  be  no  question  as  to  the  relative  dignity  of  pro- 
tected and  unprotected  profesaions,  or  callings,  or  classe*,  but  all  will 


*  "  Bdlitlau  teaehlBf ,  ttva  lEpiMOpsl  ohtrgM  doini  lo  tbe  Icsmiiui  of  the  Sundaj- 
*cliooT,  wu.  for  a  long  tltnc,  u  tnoit  of  us  o«a  ramcmber,  In  lh«  IwMt  of  nuumics  tUt 
tru«  rrUftlon  ma  Idanll&td  with  fwvcntnwnt  bj  Ilia  upper  daMM.  .  .  .  W«  omjr  saTclj 
(Sf  tlitt  netllior  from  OiUiolIc  nor  rrnm  I'rolwituit  tlicologr  could  «c  citrnct  anj  formd 
wiUicta  In  bmr  of  Iha  KC()u[<ltlnii  nf  political  ponnr  b;  Ibo  linmUcc  uiil  idot*  nunmnat 
oImcm.  But  the  \aiitT  cUuc*  bare  not  been  contont  to  May  in  tbdr  pUcr*.  Wbaienr 
theChnrob  hu  Ungbt.democniej'tiiiiadvaiieod  IrrulBlibl;.  PrlTUcgeafUi  priti)«g«bu 
bten  imuched  oat  of  llic  gm«p  of  Ibc  taioni  clauc*,  powir  bu  emluiUj  dMMndod, 
bjiliu  ttopiof  (hcMfiialstMCf,  unli)  il bna  Joined bkuUKithtbu  test  cbMnl  tbo  bottant. 
M lb«  prcMnt  Unw,  it  ii •  confessed  ficl,  wbctlier  wo  like  tt  or  not,  UiRt  tlip  working. 
olss*.  If  it  bsd  peculUr  inttmats,  anil  irtr«  aiuniioousl]'  rtaolretl  lo  promol*  ibcm,  iiklgbl 
dictate (fa« polioi  ofllio empire."— (B«t.  J.  Utcilva Dbikc,  "Tbeolo;;;  >oil  Uoralily,"  j^p. 
10.  IS.) 
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bo  nokoDcd  liberal  whicli  troia  an<I  edtuaU)  the  faooltin  of  man  ae 
man.' 

Now,  tbe  on!r  conception  of  a  liberal  cducalion  thai  will  satisfy 
ibese  n«w  conditioos,  tbo  only  conccptioa  of  no  oducation  capablv  of 
bfM:omtog  mitional  niii]  iinivvrul,  at  the  sam<!  timu  tliat  il  it  liberal 
ia  that  of  a  training  of  iLc  nadonal  mind  through  tfao  motbcr-tongup 
as  tlic  ohlef,  aud  oUwr  tongoes  as  tbo  oubortlinato  instruments,  in 
ihe  eletaenta  of  all  those  bninchea  of  knowlcdgo  wLicli,  u»cd  io  their 
rndlmenta  as  clcmunts  of  gcuvral  training,  will  develop,  in  tbeir  higher 
■lagcf,  Into  tbe  objects  of  prof«saiooal  pursuits.  Is  th«rc  any  other 
dlstinotiOQ  than  this  between  general  and  professional?  lu  tbo  in- 
faocy  of  knowledge,  all  callings,  trades,  snd  prafessions,  are  mysteries, 
whose  icfirets  sr«  carefully  gu.ir>Icd  from  th(>  uninitiated.  Every  mo- 
ohanle  belongs  to  Ills  trade-guild,  and  )i.is  his  trade^ccrcts.  When 
PhQtp  of  Burgundy  destroyed  tbe  little  town  of  Dinant,  in  tl»c 
Low  Coontrios,  tfae  art  of  making  copper  tcsmIs  became,  for  the 
ittD*  being,  a  lost  arc  With  tliu  progivss  of  general  intelligenoo 
mystery  falls  away  from  simpler  oocupations,  but   stilt  attaches  to 

'  NWhfag  Mean  to  m«  mon  thorougUr  imrcputkiieati  and  llllbcnl  th&n  ih«  Rnoad 
takSB^  bf  •«««  >I»o  proAw  la  ba  prcemiacntlj  tli«  adrooatca  of  liberal  IciniioK,  aplnn 
Iks  iwenMim  of  bigbn  education  l>j  griDti  fram  tbo  ilUe.  Let  tbo  ilaw  proinota  tbo 
[•dtSBMOWDt  ofdcmealaij  cducaljon,  Uicj  Mf,bul  for  higher  inslitniioiu  to  handle  |^- 
1  (mm;!  'm  ooljr  to  touch  pitch,  and  themrltb  ba  defiliiil.  The  dlttiDiMioD  rcpre- 
M  a  Romast «(  *riilo«ratio  fwliog.  and  «|irinp  freniih«  Uea  that  it  ii  ihn  duty  of 
I  edWitaJ,  ss  •  bigher  claM,  to  take  a  patjmal  can  for  the  maatcs ;  not  the  dutj  o( 
> fSOpIo,  *»  a  mJK goi^tnlag connnoBlty,  M^troiAi^^a  liboral  education.  One  cannot 
■M  •  bigh«(  fOntUoB  l«  ba  parfonnsd  b;  tbo  fiMplo,  acting  aa  a  budr,  ihoii  to  pM- 
I,  bf  p«blie  acltoB,  tU  own  blgbfr  adaoalloii.  ITa  lino  la  to  b«  drin,  bejond  wblob 
iu11«a«bo<iMiMtTaacb,«tMr*ibsUUb«drawii?  ShaQ  tlio  t«Opl«  b«  allovcd  to  pi«- 
^toolo  Iba  tfarhlsi:  of  iho  Ibroe  B'a,  and  Iho  toat  nilcs  of  arithmallr,  but  l>o  fotlilJiIpn  to 
I  atih  a«x  iblng  bcrood  tbomf  And  [a  ihuiD  hacda  U  tbo  blRhcr  cdui:ittl<>ii  to 
,  taa  eooalij  which  bai  no  ntabluhcd  chuiah*  b  ita  progrcaafomcr  to  rvnutln 
I  thefitfalmererof  aaoQCtilightcDG'l  and  iiusjilcmiljo  pnT^le  cbarit;  ?  The  quMtloo 
I  to  tbo  itght  — — "  uri  BCthods  or  govcmmeatal  action  in  uodonblgdljr  a  gmro  ooo, 
( no  cdinatiOBil  wmU  of  suio  or  natloeal  rctourcM  ia  crer  likeljr  i«  oqual  tlie  waite 
;  (rom  ib«  captMees  abtiuAtT  oT  pilTalo  ondownoiU.  Wo  haro,  iodoad,  or  l4i«, 
I  atartbd  by  mwktkni  of  KOTORimnit  oomipllon,  but  Ihoy  baic  but  a  poor  notion 
nhSsapadlUsof  rtpnfclicaniiiD  who  ar«  acand  b;  Ihum  Into  tJuit  nmneit  o(  allpoUtl- 
1  Ibaerias,  tks  doetrino  that  tbs  tcU  ranctlon  of  a  gafeninicDt  U  mcnljr  to  cnaol  tho 
[  of  haad  coaatahlo. 
,  Car  Joator  riew  ii  that  propooodod  bjr  one  of  tho  beat  of  England'*  tcachm.  ■■  Aa 
k  of  soda],  and,  to  lome  extent,  politinl  indcpciid<iirp,"  ain  tho  Ror,  Hark 
,  "  b  neeeaaary  lo  preipnt  tnal«rlal  intcrtali  from  atillin^  and  abHrbiag  acudtoa, 
eonditlae  of  ajnpithy  itith  Iha  gnmal  niad  ia  ni<orMiLrr  both  to  aiutaln  the 
nlrtd  aotirllj  and  lo  make  the  oidTcrBlly  a  proper  acmlnar;  for  tbo  edooiUon  of  tiie 
I  youth.  Tb«  Miion  doM  not  biroannnbtrof  loaraod  mra  to  teaeb  lu  children: 
adoeatM  tbaoi,  Ibrousb  an  orRan  bio  which  tta  oim  bitt  intoIloDC,  its  «cientiflo 
dut,  ia  Kgalatlj  dnAod.  ThU  education  li,  in  ahorl,  DolhiD^  but  tho  froo  action  of 
I  sosMy,  looBllaad.  «oanom1u>d,  and  btongbt  to  bear.*'— ("  Vcford  Eaaaya  for  l  SBB," 
LS8I.) 
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what  arc  called  tfae  learned  profeeaions.    Tbe  layman  has  aoLking  to 
do  witb  the  study  of  tbe  scieDcc  of  tbeolog7 :  that  mnat  be  expounded 
L  to  him  by  his  pricHt.    The  liivman  liiui  notliing  to  do  with  tbs  icienoe 
I  of  medicine :  lie  tniut  be  ourvd,  or,  more  probably,  killed,  wevndwm 
lariem,  by  his  physician.    The  layman  liaa  uotluog  to  do  irith  Uh  | 
isdence  of  tfae  law:  it  ic  his  business  to  get  into  lawsuits,  and  it  ti 
^tlw  lawyer's  secret  hovr  to  extricate  faim.     Bnt  those  sopctstilioiij, 
tbe  nUfis  of  nn  ago  of  popular  ignorance,  are  in  tbeir  turn  dinppcs^ 
ing,  MJost  idi-aHof  what  coualitutos  real  knowledge  begiit  to  peodnte 
tbe  minds  of  the  whole  people.    It  is  seen  that,  so  br  &om  being  mya- 
teriotts,  CQch  knowledge  is  the  very  siibstaooo  and  material  of  sound 
education  for  all  men ;  and  the  layman  will  no  longer  allow  liim*olf 
to  be  led  blindfold  by  pricat,  or  lawyer,  or  physician,  for  there  is  bo 
I  longer  any  magical  saoreduesa  in  tfaetr  callings.    And  thus  it  ootoc* 
■  •bout  that  a  knowledge  of  pbyriology,  wbidi  will  help  save  the  pa- 
tient from  any  need  of  a  phjiiidan;  a  knowledge  of  law,  that  diaU 
obviate  the  necessity  for  laweuits ;  a  knowledge  <A  political  acienoe 
and  history  worthy  of  men  who  have  become  thetr  own  mlers;  a 
knowledge  of  political  economy,  that  shall  raise  the  honorable  calltag 
of  tbe  merchant  to  the  dignity  of  a  liberal  profession ;  a  knowledge  of 
thcoIo;;y  that  sball  savo  us  the  degrading  KpccLioli!  of  the  unchristtan 
quarrels  of  bigotud  and  aaperstitiouH  sects — are  reckoned  more  and 
I  more  to  be  essential  elements  in  aU  edncatlon.    It  is  only  on  sound 
general  knowledge,  disnemintitcd  through  the  whole  people  by  a  lib- 
eral education  of  the  whole  people,  that  we  shall  ever  build  up  prt^ 
fessions,  in  regard  to  which  we  are  not  forced  to  eutertain  a  doubt  u 
to  whether  they  are  not  on  the  whole  more  of  a  curse  to  us  than  a 
blessing.'    And  an  eduoalion  of  tliis  sort  must  be  begun  in  the  primary 
school,  must  have  for  its  instrumeut  the  mother-tongue.    It  cannot  b« 
based  on  the  stady  of  Greek  particles,  or  any  amount  of  skill,  ettber  in 
the  reading  or  tbe  manufacture  of  Latin  verses. 

It  is  sometimes  said  that  we,  who  have  received  this  liberal  cdnca- 
tion  we  decry,  are  ungrateful  in  thus  decrying  it,  and  unconM:ions  of^ 
and  tn^eosiblc  to,  all  the  benefits  we  derive  from  it.  I  am  conscious  of 
no  ingratitude  in  agreeing  with  an  eminent  Seotchman  who  discusses 
[tbeae  subjects,  when  be  says,  in  speaking  of  knowledge  and  studies  such 
as  I  have  been  cnnmcirating  :  "  I  am  sure  no  one  seriously  applies  hin>> 
SL-lf  to  such  sttitlie»  wSlhoiit  wishing  that  he  bad  given  to  thi-m  many 
hours  in  bis  youth  which  he  fooled  away,  in  obedience  to  hia  *  paston 

'"We  DMd  lUSbted  kcnwle<l|te  'a  the  Mrumuaitr  (a  auMun  xiuiidticu of  poblio 
i^^inlon,  sad  prvrvnl  the  pemntoa  of  *vp>tat«  nclwcM  lalo  tUck  arU  mil  pfnftwlfiiil 
biml*.*— (J^w/:  Ktitmm,  m  Cb  Jltialiona  e/Frtt  k'mmrlaigt  to  Ifodm  SMntfU.} 
m  The  ifflnDMloa  of  Prof.  Socle;  U  datlnod,  I  for,  l«  Sod  ut  lUaslnliun  !■  tb*  cops- 
KUenDeof  lliiiooinntr?,  "  Uut  •  people  win  nntr  liivca  tnppljof  eompcMnl  poStlolMW 
nntU  politieal  tcitiiM  .  .  .  b  nwde  ■  praminoDt  put  of  tlio  Ugber  cUuMtioa." — Jnnyit- 
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ssd  muterB,'  in  leftning  what  be  bss  now  forgotten,  and  \q  recall 
wbich  he  woald  not  now  take  tlio  tronblo  to  nisc  bis  little  fingvr."  ' 
t  irss  tlio  iloctlc  and  dillgtiut  rcci-ivcr  of  >ucli  tnioing  •8,innif  youth, 
a  **  dasiiical  tciiool "  and  our  oldest  Xcw-KngUnd  collcgo  had  to  givc^ 
oDi]  sorelf  it  is  firom  oo  ranitj'  that  I  uj-  that  I  was  also  a  recipient 
of  their  honon ;  and  it  U  fnim  the  melancholy  fwling  that  my  formal 
education  wan  so  barrcu  and  empty  when  look«d  at  from  tliu  stand- 
poiatof  rul  life,  and  Ti?al  tlu>agbt,and  real  mental  traiuing,  that  I  am 
to  earnest  an  adrocnto  of  duugM  that  I  UOiwo  vill  give  to  future 
geavntioM  the  reality  instead  of  tlie  pretense  of  an  cdueution, 

I  oo»e  now  to  the  study  of  Phracal  Science,  as  from  this  time  for» 
trard  destined  to  pLay  a  wholly  now  part  in  oar  system  of  liberal  eiln- 
cation.     Xowhcre,  save  in  that  astoniihing  document,  the  Syllabns  of 

IkoUocsi  Pope  Pins  IX.,  can  any  cducatiou-philoHojiby  be  found 
lMnigbt«d  as  oot  to  recognize  its  valuo  and  importance.  Yet  I  ata 
,r  from  lielisring  that  its  tme  place,  as  a  factor  in  the  new  edncation, 
has  yel  biMQ  determined.  While,  on  the  ono  bund,  among  the  old 
UglHtod-dry  advocates  of  the  grindstone-system,  certain  merits  mid  h 
aaboidbate  place  are  bej^inning  to  be  grudgingly  nllowed  it,  we  are 
in  cEsoger,  on  the  other  band,  in  this  new  country  of  ours,  whoM  vast 
mktarial  MMurcoi  arc  n-iiting  for  development  through  its  instrumen* 
tallly,  rather  of  overrating  than  underrating  its  purely  educational 
fttnction.  It  is  not  as  an  economiciil  instrument  for  the  development 
of  material  wealth  that  I  have  here  to  deal  with  it,  though  that  is  a 
Tery  important  aspect,  hut  considered  as  a  factor  in  a  system  of  edii- 
catiao,  and,  as  auch,  I  claim  for  it  no  monopoly,  but  only  a  place  ns 
tbc*  indixpoMiablo  complement  to  those  ethical  and  iinguistio  studios 
wliich  have  heretofore  monopolitcd  the  title  of  a  liberal  education, 
and  wbioh,  from  the  absoooe  of  toienoe  from  tltat  form  of  education, 
bav«  beon  rcdaeed  to  thdr  preaent  efi^to  and  impotent  condiUon.  It 
is  to  the  ioeorporation  into  it  of  the  study  of  science  that  we  are  to 
look  aa  the  Eourc«  of  new  Itfe-hlood. 

Toa  will  not  expect  me  to  attempt  to  deal  hero  with  the  great  sub- 
ject whieh  forever  oocupiea  tlio  minds  of  speculative  thinlcers,  and 
never  more  than  at  the  present  moment — the  true  relations  of  the  world 
ormacter  and  the  world  of  mind.  That  is  too  largo  a  subject  to  be 
dealt  with,  thoagh  QpoD  right  views  regarding  it  will  gn.'aily  depend 
the  eorreetness  cvro  of  our  edncational  theories.  I  will  only  say,  that 
thoagb  I  am  as  Cir  as  possible  from  being  an  adherent  of  any  form  of 
matcHaUam,  yet  1  faeliovo  that  physical  science  is  destined  to  be  the 
giwl  Inatmtnent  of  these  modem  days  to  give  new  forms  to  our  phi- 
losojiliy  and  onr  theology — ^to  give  new  form*  to  the  name  overlasting 
problems,  bnt  not  to  give  ns  new  philosophy  or  new  theology.  It 
win  bat  cast  old  tmlha  in  new  motUds,  white  it  explodes  old  8npe^ 

'  HoniUlusn,  E.  Ofsnt  Dv^  Insagrml  Aililrc<«  u  Bocter  «t  tiu  CntverBilj  of  bAa- 
4«ai,p.l3. 


lO 


THE  POPULAR  SCIENCE  MONTHLY. 


ktitions  b^  iddliig  new  truths  to  the  old  ones.  Oar  con3«rvittlv«a  : 
ftparo  tlteir  anxieties.  Not  a  troth  tbe  world  gftins  is  ever  lost  agaii 
but  they  who,  blindly  b^licvin^  they  liavo  &U  trntb,  oppose  tho  new 
form  vbich  scIliko  in  giring  to  all  knowledge,  nill  toon  find  tlicn- 
sL'IvGS  vide  by  gido  vitli  thoM  old  Dunscmeo  who  could  not  belidre  In 
the  last  revival  of  learning.' 

Nov,  if  tlie  Gtndy  of  physical  sctenc«  is  to  play  a  vastly  more  ira- 
portnnt  part  than  it  hsti  hitherto  dono  in  all  future  itchcmcA  of  liberal 
education,  tlie  first  and  most  obvtoaM  consideration  ia  that  room  mnst 
be  found  for  it.  Hearing  in  mind,  as  we  mnst  constantly  do,  that  th« 
word  education  iflandx  for  a  strictly  limited  qaantity,  a  limited  amount 
of  time,  a  dcftnitc  amount  of  mental  efTorl,  if  that  time  and  mental 
cfibrt  bavc  been  wholly  absorbed  in  one  set  of  studies,  it  is  very  ob- 
Tiona  that  these  must  underj-o  modification  and  cnrtailment  in  order 
to  make  room  for  another  s>et.  And  yet  no  error  is  at  present  more 
common  or  tnoro  di»a«tn>u9  than  the  attempt  to  iiitrodncfl  the  new, 
withoatany  disturbance  of  the  older  studies.  Either  tho  older  cunlca- 
lum  did  not  absorb,  as  it  professed  to  do,  the  whole  of  the  stndent's 
m«ntal  energies,  and  was  not  therefore  a  complete  rdncation,  or  i%% 
requisitions  mn#t  bo  diminished  to  makv  room  for  another  vvi  of  solid, 
important,  and  disciplinary  studies;  or  else  it  must  be  maintained 
that  the  new  stndies  arc  not  solid,  important,  and  disciplinary,  but 
only  fitted  to  be  the  amusement  of  idle  hours,  and  tho  lighter  tasla 
with  which  gap«  and  intervalK  may  be  filled  between  the  more  solid, 
older  ones,  liiat  this  latter  is  really  the  view  of  the  more  thorongb- 
going  adherents  of  tho  classical  system  is  pretty  obvious.  TTius  tho 
Rev.  S.  Hawtrey,  one  of  tho  masters  of  Eton,  sa)*s.  In  a  recently- 
printed  lecture :  "  It  is  for  the  masaea  that  I  fear,  when  I  hear  the  cry 
that  hoys  should  be  freed  from  the  tevcrer  labor  of  studying  langoagv 
if  it  is  distasteful,  and  therefore  it  is  snid  nnprofitablc,  and  abould 
leam,  instead,  something  about  the  wonders  which  soienco  has  achiered 
m  the  present  century."  *    It  is  very  obvious  that  a  writer  who  epeaks 

* ''  Thrro  t*  do  m*on  for  UunkJng  tlist  I'liilntoptij.  vblch  it  onlj  a  Just  anil  p^rfbct 
Judgment  on  the  bcuinm  and  raUUOD*  of  knonlcdgr,  rIiouU  Dot  be  u  pOMill;  •ttols' 
obic  M  0  Hide  judgment  In  jiractlcil  millm  t>.  And  sbould  our  ni^TenftlM,  <«*«iiig  (o 
be  tchoaU  of  gnmmu  and  mftthemiitlci;,  ronme  tbslr  proper  (Uiwtiow,  It  will  b«  found 
tbat  a  CfU  kig«r  ptopottion  of  nindi  iImd  n  c  now  Buipecl  ire  tnpiblo  of  uTiriiif  M  lUt 
•IsgO  of  pragnss.  For,  bo  il  agiiin  repealed,  ii  il  not  u  kuonlcJgv,  but  >  diEoiptiee  thai 
Ismjiiirn];  not  sdmce,  but  tbo  scivntiBa  htbil;  not  tradition,  but  svholanb^.  And 
tboiis  wlio  bBTO  not  Iviiur*  t«  tasM  itorcs  of  knonlodgo  to  nMI«r  ia  detail  tb«  hcU  df 
aolencr,  taty  jel  MajDira  tlio  powtf  of  (Riimlillc  lotiftht.  iropporlnnitj  Is  iSbrdtd  Ihrai. 
It  la  Ibc  voDt  of  tiiit  diiotrcniflit  and  tbc  abm^nca  of  llio  propnr  cultlratlott  of  H  wbvch 
produce  that  delu^te  of  cnida  (pccalstlon  and  i«eiia  mjttlclnn  nhich  pnmdn  the 
pbtloiopbU-al  and  religiloui  llicntuni  of  the  inj,  and  vblcb  li  ■omeLlmci  wrani;!;  as- 
cribed lo  Uie  imporliiiou  of  pliilosophj  iudf  and  In  reecDt  tmmnoiublc  intruiion  on 
OUT  pr*<tieal  ^uod  ■cnie^  Tlie  busictsa  oflba  hrgheat  rducation  ia  not  lo  check,  Init  to 
rcxnlatfl  ihii  inoiMnrnt ;  not  lo  proliibit  specubtiou,  but  (o  toppi;  Ibo  diioiplina  whle 
alone  eaa  Bottlj  wield  il."— (Paliison,  in  *•  Oifonl  Krfty*  for  laHB,"  p.  S88.) 

*  "A  Xarrallvo-Emy  on  a  Llboral  Educallon,"  p.  SO. 
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bf  Um  Beveter  etody  of  laognago  bw  very  little  com^relienfllon  nf  the 
|tme  natoro  of  th«  iilady  of  scicnco,  or  vlxo,  like  tho  public  orator  of 
|C«mbri«]gp,  in  his  *'toiiio"  tlicory,  confounds  together  tho  ideas  of 
Hererity  and  disUstefulucss.  And  Mr.  llawtrey's  rcry  childish  coa- 
npeptioDs  to  regard  to  the  toaching  of  Bcieoco  are  fnrtlicr  exL-inplil'icd 
n^hflo  be  goee  oa  to  a«k :  "  Would  tboro  not  bo  great  dnnj^cr  of  boyn 
rlt«<!ciiung  lew  rigorous-minded  than  ihcyarc?  .  .  .  Will  their  bccom- 
iag  aoquainted  willi  a  string  of  Bcientiflc  results  stand  them  imtteAd 
of  (be  mental  training  they  now  get  f  " 

Tbns  vo  SCO  that  tho  highest  conception  n  master  of  Eton  has  of 
Ktbfl  study  of  science  is  that  it  is  **  becoming  noquuintcd  witb  a  string 
iof  scicnUfic  rcsnltH."  I  need  not  pause  before  this  audience  to  refnto 
uucb  a  notion.  If  tho  study  of  modem  science  did  not  call  for  the  cx- 
broM  of  all  tho  bighvst  faculties  of  man ;  if  it  did  not  giro  an  exercise 
boeh  M  DO  other  study  gives  to  his  reasoning  ils  well  as  his  observing 
bowera ;  if  without  it  tlie  very  study  of  language  itself  did  not  become 
MiBpty  aad  barren ;  if  a  knowledge  of  it  were  not  necesesry  to  the 
HolntiOD  of  all  tl>e  profounde»l  philosophical  problems  with  whtcli  tho 
bnind  of  man  in  thcM  generations  is  occupied — then,  indeed,  a  question 
ktlglit  bo  n^sed  as  to  (ho  propriety  of  its  introduction  into  the  curriou* 
fatun  of  liberal  study.  But  if  it  is  this,  and  more  than  all  this,  then 
Bt  daima  more  than  a  BuWrdinsto  place ;  it  is  no  toy  for  idle  boors, 
mo  Boti^t  to  fill  np  gaps  and  intervals  of  time.  It  claims  a  right  to 
DO  less  than  a  fall  half  of  all  available  time  and  power;  of  time  for 
training  the  student's  senses — all  left  by  our  older  training  in  woi'sc 
than  Egyptian  darkness — of  power  to  be  employed  in  Ir^tining  tiie 
|«easoDiug  faculties,  by  processes  as  rigorous  as  any  the  older  studies 
Han  boast  oC  Nothing  less  than  this  will  satisfy  the  demands  of  sci- 
PlDoe  at  an  clemonl  in  modern  liberal  cdncalioD. 

I  have  already  indicsted  what  seems  to  mo  to  be  the  only  way  by 
which  room  can  be  found  for  the  real  introduction  of  soieuoe  into  oui- 
schemo  of  studies.    By  removing  Qroek  wholly  from  the  list  of  gen- 
nVal  studies  to  that  list  of  specialties  which  maku  up  our  completed 
MOtweptloB  of  the  higher  education,  alter  It  diverges  in  dlflcrcnl  dtrec- 
Bions ;  by  relegating  Latin  to  a  subordinate  instead  of  a  primary  place 
Bb  languagc-truabg,  wo  shall  find  room  to  place  science  on  an  equal 
bboUng  wiib  literature  as  an  Instrument  of  general  liberal  culture  ; 
had  1  see  DO  other  way.    And  this  scheme  will  have  this  fiirtlior  ad- 
naBtiget  that,  for  all  who  carry  their  education  beyond  it«  rudimcn- 
bary  atages,  it  will  aSbrd  ample  time  and  opportnotty  fur  the  rtal  mas- 
^ry  of  at  least  two  of  ibo  leading  modem  languages  besides  our  own : 
for  French,  the  modern  daughter  of  the  Latin — for  German,  a  kindred 
L Teutonic  dialect  closely  rotated  to  our  own.     I  am  aware  that  such  a 
ncheme  for  the  teaching  of  modern  langnagei',  including  our  own,  so 
pystvioatically  and   scientifically,   as  that  the  mental  discipline  de- 
rived Itom  it  eball  not  be  inferior  to  that  derived  from  the  teaching 
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of  the  cisuics,  impLios  an  ndaptatioo  of  tho  results  of  modern  pMlolog 
to  the  p»rpo««8  of  I'lcmvDlary  tantruciion  cuch  as  lia»  liurdly  yet 
realised ;  implies  a  body  of  tcacbera  of  modem  liogaiRtio  sciennc  su 
as  hardly  yet  exist — teachers  wlioeo  iagtmction  sliall  not  be  inferior  i 
philoBophiv  breadth  and  thorougtiness  to  lli«  very  best  of  classic 
tcsebtiig.  If  wo  hare  few  mich  booka  or  teaebcrs  yet,  there  are 
cations  on  every  hand  that  we  very  soon  sbali  have  tliem  in  the ; 
est  abandnnce,  and  that  modem  language-teaching  and  English 
gitagi>t«achiDg  are  very  soon  to  be  relieved  of  tho  reproach  ofcmpiti- 
oi»in  which  has  heretofore  pT9ventc<)  them  from  taking  the  leading 
plaoe  which,  aa  educating  inatramcntalitles,  riglitfully  bcloagn  to  them. 
And,  finally,  time  will  also  bo  gained  by  ntiliring  the  at  preeent 
barren  ami  empty  ntmly  of  matbomatice.  If  there  is  any  thing  more 
preposterous  than  the  abus(>  of  grammar,  in  our  present  grindstone 
system,  it  is  the  abuse  of  mathematical  study.  Rightly  viewed,  tl 
mathematics  are  tho  key  to  Hcientific,  as  language  is  the  key  to  ethia 
•tudr.  At  pr«»ent,  both  aru  uned  aw  mental  treml-milU,  unprofitable* 
mental  gymnastics,  keys  to  unlock  em[ily  chambers  rn?ver  dentiiivd  to_ 
be  filled ;  for  their  sole  value  is  thought  to  lie  in  the  mental  exe 
they  give.  Kobbcil  tliiu  of  all  living  connection  with  other  knowledf 
they  become  tJie  raoat  disgustful,  and  therefore  tlie  moat  valuelcM,  i 
mental  ererriae,  i'nl  into  vital  connection  from  the  very  outset ' 
those  great  sciences,  of  whose  laws  they  are  only  the  symbolic  Ii 
guag«,  tho  mathematiea  spring  into  life.  By  ihcmjMilvc*,  they  are  '- 
mo«t  minds  a  series  of  barren  puzzles,  hardly  rising  in  dignity  or  i 
calional  value  above  the  game  of  chess,  and  bo  remote  6om  all  tb( 
paths  in  which  the  htim.nn  mind  nataratly  travels,  that  it  is  only  one 
peeuliarlyoonsti luted  mind  >n  ten  thousand  that,  tn  their  ab«tract 
form,  can  ])ursue  them  with  either  pleastir«  or  profit.'  Looked  at  aa 
the  language  of  the  laws  which  govern  tho  world  of  matter,  and  used 
as  the  instruments  to  unlock  so  ninny  of  its  Hecrets,  they  lou;  their  dia- 
gustflilness,  and  become  a  necessary,  if  s  narrow  and  partial  iostm- 

'  Since  writing  Iho  ibure,  1  lui«  mi-l  Kiiti  an  uufiptcttd  cotrobonilion  bf  lliis  Tie* 
\a  tbu  writing*  tX  ao  eiuint-ai  Ti»th«iualii;iiiii.  "  I  am  cot  llk«lj,"  mt*  Ur  Todhuatpr, 
^  iliBtiocuIibcd  (Dniboinaticial  li'tcher  of  KnKlish  ('iEnt)r!ilgv,  "  to  undntnto  the  8pMia1 
abnitT  whirl)  I*  ihuii  chorlslMd  (by  oompctliiT*  cumlnalloii*),  bat  I  nnnol  f«f]  that  I 
ciitetin  ii  10  lilgihl;  u  ths  praetlM  of  tbt  nahcnlt;  roll;  anggnu.  It  mctdi  to  me  \\ 
IcMt  partially  vt  ttMmblo  lh«  cli«*»-pl«Tfng  power  wbicb  nc  &iul  mamlouiljr  dcidopod 
in  Mnu)  pcrMiii.  Tbc  fcsts  whirh  nc  »«  or  know  lu  be  pecfurmcil  liy  ulcpc*  *t  tiiis 
gsiLV  are  tcr;  itrikinf.  but  tLu  uiilit;  of  them  luaj  be  doubted,  wbelbsr  nc  rr^nl  tlio 
eh««»iiIajFT u an  imd  lahiDi«iilf  orlo  blsteunlrr."— ("Tho  ConOict  of  Sludiox,"  p.  IP.) 
What  tLa  t«aolung  of  lh«  higher  mathomatlo  apficani  to  hato  becnnic  at  Camtiridm 
that  th«  laaebtng  or  thcJr  dementi^  diratced  fiwu  Ihdr  natural  connrctlan  villi  Ihu 
ttacbiag  of  pbjrical  tslannc,  bfcomea  b>  our  sdiooli  nnd  coUcgu. 

Oa  the  fallacy  that  It  nat  ilin  matbcmalical  iluilira  at  Cambritlgc  of  <cna)B  cminriM 
grailuatn  of  Cuobridgo  that  WM  tbo  caow  of  their  (miatnro,  and  for  wime  wholraoBU 
cummon-MnM,  in  tpj^rd  to  tbe  fifBtral  mtyMt,  MO  a  recottlf -pat1i*h«il  pamphlet,  "Tlw  , 
Uathemttical  T^ipo^"  br  the  R«v.  U.  A.  JLatpa,  FtUow  of  Jccu  CoII(f«,  Cnmbridlge. 


i 


Id£MRAh  SDUQATION.  aj 

neat  of  tnioing — OD0  irhi«)i  poifornu  ccnain  duK-iitliitnry  functiouN 
vbioh  00  oUicr  inBtnunctit  caii  pvrfonn  ho  well ;  but  it  in  only  Uva 
tutlwnutics,  not  dead  muibematics,  malliciiiatica]  in  vital  coDnvclign 
with  [ih  jsical  sciooce,  not  preamturely  tbrust  an  an  ugly  Bkeleton  alonu 
apo«  the  fOQlhful  mind,  a{>0D  Uie  pn'tcnse  Umt  its  solo  object  is  their 
nifnlal  dUciplin*.  And,  on  the  othvr  hiind,  it  is  only  for  t)i<^  ntudy  of 
plivMi^a]  acicooc,  pimuod  bj  vigorotu  svicntilio  methods,  and  iu  rigor- 
ons,  logical,  and  roatberaatical  ways,  that  we  cau  claim  for  it  a  plaoo 
a«  A  disciplinary,  that  is,  a  real  study.  ^\b  tbe  nu-ru  bt-comtn^  ao- 
qaaiat«d  with  11  string  of  Bciontilic  rcsulln,  it  may  u-ell  be  left  tu  th« 
contempt  of  tho  Her.  Mr.  Ilawtrey. 

But  the  chief  influence  of  modem  science  upon  liborul  oduoalioa 
vill  be  its  ethical  influcnoe.  Its  discoveriea  are  traniifonning  man's 
concflption  of  the  earth  hu  lircs  on,  and  of  his  liistoiy  and  \\\%  work 
upon  it.  Before  man  aeqnir««  tho  oontrol  of  matter,  through  ascer- 
tainment of  the  laws  that  govern  it,  his  life  on  earth  is  poor,  uarron', 
and  full  uf  hardship,  and  bis  earthly  relations  full  of  pain.  So  long  as 
tint  stale  ooutinuGS,  Ufa  oa  earth  must  seem  to  him  a  small  matter, 
sad  its  opportnnitica  for  growth  not  much  worth  considering ;  it  la 
^^tmly  baro  nod  Uiero  that  a  philoAOf^r  in  his  closet  attains  to  Bomo  ^J 
^^Bcalixaiion  of  the  capacities  that  lie  liiddea  En  IL  War  and  sarage  ^| 
OSBOpBlioaB  consonu)  the  days  of  the  mass  of  men,  and  uo  culture  is  ^* 
poasibie  Baro  tlut  pGrTcrttt<l  culture  of  the  cloister,  But  the  advent 
of  pbyucal  Bcicoco  means  the  emancipation  of  tho  masHos  into  tbo 
ftfiriUges  of  intellectual  lif^-.  From  »  battle-ground,  the  earth  is  traa«- 
fbraed  into  ft  school-room,  written  all  over  with  hieroglyphics,  no 
longer  mysterious,  but  to  irhich  mankind  bare  fouud  the  key :  and, 
with  the  right  use  of  the  secrets  thus  unfolded,  will  come  to  the  mass 
of  men  that  acecwuon  of  material  woaltli  which  will  give  the  leisure 
and  (^portunitiea  that  lutvc  beretoforu  been  tbo  monopoly  of  priri- 
Itged  classes. 

It  is  not  wonderful  that  men,  at  firsl,  are  carried  away  with  tlic  con- 
templation of  its  lower  uhu,  even  sometimes  to  the  making  them  tbo 
sole  end  of  oducatioD.    It  is  but  a  reaction  from  the  oppooitc  exircmo, 
only  a  danding  of  eyes  with  a  flood  of  nowr  light.     Presently  wo 
aball  look  about  us,  and  fiod  tbo  old  reUtions  of  things  not  greatly 
sllend.     Uatlcr  \%  not  going  to  supplant  mind  bocauBo  wo  are  Icotm* 
^^^ig  so  much  more  about  it ;  whether  wv  understand  or  do  not  under- 
^fbbuid  tJie  bws  tliat  govern  it,  matter  remains  the  servant  of  mind,  to 
'       educate  it  and  do  its  bidding.    The  higher  uses  of  soleaco  will  sttU 
be  ij>iritaal  uses.    It  has  not  como  into  tho  world  merely  to  carry  us 
Cttter  through  spAC6,  merely  that  wo  may  sleep  more  softly  and  cat  and 
uk  tnore  luxurionaly,  nor  will  educAtion  become  tbo  mere  teaching 
v  to  do  these  thing*.     It  is  with  tho  spiritual  educating  fimction 
that  wo  have  to  deal  when  wc  consider  it  as  an  etcmcnt  in  lib- 
odncatioii. 
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And  tbtu  ODO  gnat  result  of  the  new  form  into  which  modora 
ecienco  i«  cii»tiiig  nil  our  conceptions  of  cdacntion  will  Im  a  vutly 
higher  estimate  of  tbe  educating  value  of  those  pursuits  in  life  wbidi 
arc  coacerned  with  material  things,  and  a  distinct  recognition  of  them 
aa  included  among  the  liberal  professions.  It  is  interesting  to  observe 
how  the  list  of  lilwral  proGessioos  cnlarj^ea  with  the  advance  of  ciTilia- 
tion.  At  first  the  priest  is  the  divinely-appointed  nioDoi>oliat  of  sU 
higher  knowledge ;  by  degrees  he  is  joined  by  tho  lawyer,  aa  the  in- 
terpreter still  of  a  dirinely-cstablishcd  code;  it  is  much  later  and  only 
after  a  certain  amount  of  progress  has  been  made  in  physical  knovl- 
cdgo  that  Uie  importance  of  his  function  nuses  the  phyBician's  art  to 
the  di^ty  of  a  liberal  profession;  and  that  more  at  first  through  a 
snpertttiiious  belief  in  the  power  of  his  spells  and  his  magio  than  from 
respect  to  tho  small  reality  of  his  science.  Kow  that  acicnoe  hna  to 
far  entered  into  other  callings  ns  to  make  them  worthy  fields  for  tha 
cxcrcinc  of  the  highcat  facnltica,  all  those  pursuits  which  haTo  for  their 
aim  tlto  improyemcnt  of  man's  earthly  condition  will  l4ikc  their  dna 
rank  in  tho  list  of  liberal  professions,  and  tli«  ohemlst,  the  eugiueer, 
tho  architect,  and  the  merclinnt,  will  have  their  appropriate  liberal 
educations  as  much  aa  this  clergyman,  the  lawyer,  or  the  physician.  Il 
may  safely  be  affirmed  that  that  view  of  earthly  life  of  mcdiioviil  w> 
cctica  which  has  left  its  traces  ho  dci^ply  imprinK'd  in  much  of  our  seo 
tarian  theology  is  fast  vanisbing  like  an  ugly  dream  forever.  The 
intellectual  and  moral  aspect  of  material  pursuits  is  fast  gaining, 
through  the  sigoiGcanec  given  to  them  by  modem  science,  a  predomi- 
nance over  their  mere  material  aspect.  TIic  worker  in  material  tilings 
ia  more  and  more,  as  tbe  days  go  by,  compelled  to  be  an  intoUectaal 
being  oven  in  order  to  bo  a  worker,  and  it  is  because  the  study  of  and 
working  in  material  things  now  give  scope  for  the  energies  of  great 
intellects,  that  they  more  and  more  alMorh  them.  Whoever  continues 
to  believe  in  the  antithesis  between  matter  and  spirit,  and  insists  upon 
looking  on  the  world  of  material  things  as  of  necessity  tho  world  of 
the  devil,  must  se«  in  this  tendency  only  disaster  to  all  our  higher  in- 
terests ;  but  whoever  tees  that  it  is  the  true  function  of  modem  science 
to  spiritualizo  material  things  by  enabling  us  to  pnt  them  to  higher 
useN,  will  see  in  science  not  tho  great  antagonist  but  the  groat  hope  of 
the  religion  and  the  philosophy  of  the  future.' 

The  advocates  of  the  classical  theory  are  never  weary  of  reproach- 
ing their  opponents  with  opinions  which,  aa  tbcy  say,  degrade  the  dig- 
nity of  tmo  learning,  by  making  it  subservient  to  more  utilitarian 

'  Th»  i^ih  or  ibo  nlil«r  cdacalloe  is  veil  repnsdiUii  in  ibe  ronmrinK  extract  Atna  s 
vork  of  tint  karn'^d  u»I  amKBiit  pcduit,  the  lato  Dr.  DmsMwD.  Qc  uji :  "  K,  Umb, 
tb«  «duo*tioD  of  the  whoTn  communitj  la  to  d^pondval  on  that  Df  llic  vpptr  ctaB^,  tad 
if  IhcM  owt  Hitir  Bomul  InSaoieo  to  the  clrcumMaiKn  vblch  enable  them  to  eaeape  the 
(nanda  ornialerlal  intufcw,h  tnuit  follow  that  the  libenil  cdueallun  hIiidIi  id  the  pecul- 
iar tUribule  of  thehi|[tiMt  order  ought  taeoniisl  m  the  llteratun  nhiuli  bumanizM  and 
fraetalUra  oar  ikn,  and  not  ia  tho  adeace  which  proiidet  Tor  tho  IscrttM  ofopul 
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^    If  to  try  by  knowIoJf^o  to  make  tliU  world  a  bettor  placo  to 

Bn  to,  and  to  tcsdi  men  liow  to  mako  tbo  bigkcsl  and  hcKt  uso  of  it 

\»  Dtilttarianunt,  then  I  in»ko  bvld  to  gay  tliaC  auy  kuowlcdgu  that 

Oanot  moke  good  iu  olaim  to  nucli  UMfulncss  ia  wo»e  ihaa  utillto- 

Jiin,  for  it  is  n9«le«  knowledge.    Tlic  cliargo  that  is  meant  to  be 

braagfat  is  this,  that  nono  but  the  advocates  of  olaMical  karaing  have 

or  can  havo  the  higher  ond«  ot'Ufoio  view  in  planning  sohemca  of  vdu- 

calioa ;  that  all  other  vyitcms  took  tolely  to  tb«  stomach  or  the  pocket. 

I  do  not  know  whether  such  charges  aro  not  too  haoknoyod  to  vaste 

wordioD;  certainly  I  can  conceive  of  no  lower  form  of  utilitarian  abuse 

of  odncation  than  tbo  parauit  of  fellowehipa  by  the  cnuumitig  of  Greek 

and  mathooiaticA  for  tho  eouipotilivo  examinations  of  au  English 

naivvnity.     On  tbe  other  hand,  tJio  trvly  libcrnl  learning  of  England 

is  to  be  found  more  than  anywhere  else  at  this  moment  with  that  noble 

band  of  students  of  science  who  aro  virtually  excluded  from  all  such 

preferments.'    It  is  not  a  difTerenoo  in  stadics  that  constitutes  them 

liboial  or  illiberal ;  it  is  a  diflcrcnce  in  the  npirit  iu  which  all  studies 

nay  be  pursued.    Tbe  study  of  chemistry  and  the  study  of  Greek 

]iarticles  may  be  equally  base  or  e<iually  noble,  according  as  they  aro 

pursued  worthily  or  unworthily,  with  a  selfish  eyo  to  the  loaves  and 

fishes,  or  with  an  aim  nt  the  higher  rewards  of  true  culture,  and  tbo 

tighcr  ndraaooment  of  man's  e«tat«.     But  I  think  we  may  well  leave 

taide  this.stD|dd  charge  of  atilitarianism.    It  comes  uowadays  only 

from  those  benighted  pedants  who  are  wholly  ignorant  of  the  true 

tpirit  of  modem  acience. 

I  have  left  myself  no  room,  even  if  I  wer«  competent,  to  speak  of 
the  last  ingredient  in  any  juHt  E<:hoa)0  of  modem  liberal  odocatiou — the 
study  of  art,  sestlietic  culture.  I  fear  there  will  be  abundance  of  time 
to  develop  that  aide  of  tho  question  in  this  country  before  it  is  in  any 

aid««iDfixt.  TheUgktr  training  of  oar  fouili  aiut  not  be  tlulof  spolfl«chDlaicbool. 
We  v*ai  Hieb  Uuttiutiooi,  uo  doubt,  for  nc  need  oliicrron  and  (urrcyon,  cngjaeon  aod 
*rtOlei7tM«lo  do  the  *ot1miIiic]K»Q  b«it  lie  performed  bj  »ucli  inlfiT/^inJ  aitiamoHMn." 
— (-  CUadosI  SchoUnhip  snd  CUatlul  Leuning,"  p.  SO.) 

"*  1  Mier*  (here  eu  be  no  donbt  that  th*  forcigacr,  who  tlioiiM  iri«h  to  beoons  W- 
qsilttUd  ^Ih  Ibe  wieatiSe  or  tlio  literarj  MiltUj  of  modmi  Bntf^Mwl,  woold  simpl/  loio 
Ui  dias  aod  Us  pain*  If  be  rWud  our  unir«t*lt)M  with  tbsl  ebjtct.  .  .  .  EoelKad  nm 
•Imw  bow,  M  aha  has  b*TO  ilile  to  ihow  In  ovor^gcpcmllon  iiinc>;  cl'Uiiatlon  ipraad  otct 
tbs  Wol,  bidlvUiisI  B«n  afao  hold  Ibdr  own  igilnst  Uio  iroild,  imd  keep  ali>e  tbu  uld 
tnfldoa  of  her  laldlcctuol  cmlDcncc  Bat  la  the  un^oiltj  of  ouce  thes*  »«n  aro  what 
fbtjare  la  tItmo  of  their  natlrc  iDieUeetunl  force,  uul  of  a  Mrea^lb  of  eharHt^r  which 
a4ll  bM  ncofiniu  imi»edimeiiU.  The;  are  not  tr*iii«d  In  the  eourU  of  Iha  tompU  of 
lirifioH  bat  ilcna  the  walta  of  that  odiSco  ia  nil  Boris  of  lrr<iKidar  waf  >v  and  with  mooh 
iMtofdMeand  power,  la  order  to  oblaiu  tlielr  lojitimato  ponllioiu.  Ouennlf cnllle*  Dot 
voir  do  sot  eD«Oiinee  luch  men,  do  not  olTer  tUcm  poaitloni  la  which  It  ihoiild  b«  (heir 
ht^idSt  datf  to  da  IboraogblT  that  which  th«r  an)  moat  capable  of  doing ;  but,  09  far  ai 
roaJble,  ualTtcBitjr  liBluing  ttniU  out  of  the  mlndi  of  thoM  amons  thma  who  are  aub- 
JMad  to  it  tbo  pcoepMl  that  thm«  li  anj  Ihln^  la  the  world  for  whtcb  th<7  am  spodftlly 
tlHd.'U^IImUer,  "  U7  SmMn*,"  ^  SB.) 
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danger  of  beoomins;  a  practical  aac  Yot,  in  tho  ihapc  of  vlcmrhis^ 
drawing,  the  mdiinciils  uf  urt  arc  bogiiining  to  tAke  Uieir  prD{M.-r  place 
in  our  Bcbools  as  a  nceestiary  and  indbpeuBablo  dement  of  all  real 
education,  and  the  art  galleriea  and  the  foreign  musicians  of  a  few  of 
our  older  cities  arc  bo^inning  to  oxcrt  their  iiillncooo,  if  •  tlight  ono, 
in  introduciiij^  hi<;hcr  idc«it  of  tlic  imporiancG  of  art  into  our  now  coun- 
trr.  lliey  will  hare  hut  a  limited  influence,  however,  till  llie  study 
of  the  fine  arts  takea  iti  proper  plac«  among  us  as  a  necoasary  dement 
in  every  conception  of  true  education. 

There  is  one  form  of  an-stiKly,  and  tliat,  pcrhaj)«,  tho  highcat, 
which  is  open  to  uU,  even  to  the  humhledt  student,  and  the  most  ele- 
mentary school,  and  that  b,  the  study  of  poeUy.  It  isa  prime  element 
in  any  conceptiom  of  a  liberal  education,  which  Hliall  take  u«  its  chief 
instrument  of  languagtvt raining  tho  mothcr-tonguc,  that  the  real  study 
of  English  poetry  will  take  tlie  place  of  the  pretended  study  of  clasal- 
«al  poetry.  When  that  time  oomee,  we  may  expect  to  seo  the  great 
poets  of  onr  native  tonii^e  exerting  the  nmc  iofluonoo  in  the  coltuie 
and  training  of  our  children  that  Homer  and  ,'Encliylus  really  excTxiiscJ 
OTiT  that  of  Uic  Greeks.  We  shall  not  know  what  that  influcneo  is 
japablo  of  becoming  till  we  hare  a  n<U  study  of  English,  io  placo  of  a 
Pbham  study  of  classical  literature.  The  great  Crock  philosopher  says 
that  poetry  is  truer  than  hi>l(>ry.  Sure  I  am  that  we  shall  ono  day 
come  to  see  that  in  ncgleotiDg  to  train  and  cultivate  tlte  imagiuat 
wo  ore  neglecting  the  most  powerful  of  all  tbo  faculties. 

Ladies  and  gentlemen,  I  huro  thus  given  you,  very  feebly  and 
perfectly,  an  outline  of  a  scheme  of  liberal  education,  applicable  to  a 
whole  firee  people,  which  shall  use  that  people's  oirn  language  on  the 
ODo  hand,  and  the  great  instrument  of  modem  science  on  tbo  other,  as 
its  ehiof  disciplinary  iastrameots,  in  lien  of  the  obsolescent  scheme  for 
a  liberal  claH.-i  education,  bated  up<in  the  *tudy  of  dead  languages  88 
its  chief  educating  insirumcnL  As  a  means  for  realizing  that  sc-hcmo 
for  tho  liberal  education  of  the  whole  people,  I  believe  that  we  must 
sooner  or  later  bare  in  this  our  republic  one  homogeneous  system  of 
ireo  schools,  from  the  lowest  to  the  highcM.  Tbo  first  step  of  that 
education  will  be  taken  from  the  benches  of  the  primary  school,  its 
last  lessons  learned  in  tho  locture-rooms  and  laboratories  of  univenalies, 
free  from  all  trammels  of  Mctsriaa  narrowness  or  class  distinctions; 
It  will  be  from  first  to  last  a  homogeneous,  logically  compacted,  con- 
sistent training  in  all  available  knowledge,  to  all  attainable  wisdom, 
free  to  all  men  and  all  women  to  pursue  to  tho  extent  the  facnlties  God 
has  endowed  them  with  will  carry  them.  It  is  a  Utopian  vision,  you 
will  say,  this  of  popular  liberal  cdncation.  Say  rather  it  is  tho  neoe^ 
sary  safeguard  and  supplement  of  free  institutions ;  to  despair  of  it  is 
to  despair  of  the  republic 
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THE  GROWTH  OF  SALMON. 

Br  C.  S.  rSTEB. 

StSCK  the  time  of  Miigiia  Cliaria  il  haa  beeo  an  object,  ilircctly  or 
intiircvtiy,  en  liio  part  of  the  Legiiilature,  to  prot«ol  tlic  mipplies 
of  Mimon  witit  which  our  rirers  used  to  bo  so  abundantljr  Mocked :  1)iit, 
notvitbatandinj;  the  l^tws  which  have  at  TnTiouH  times  been  cnnctud, 
(Us  fish  gradually  bccamo  scarocr  till,  in  IS6l,al]  ibo  old  lawa  were 
rep«ali?d,  and  fresh  and  more  stringent  regutationn  nindt-  fur  proiectiog 
and  incruastng  oar  siilnioi>-«upplioii.  In  addition  to  the  fostering  care 
which  is  bestowed,  imder  the  Salmon  Fishery  Acts  of  1861  and  16M, 
on  the  fish  in  the  rirers,  means  iwre  b«cn  adoptod  to  artificially  rear 
ubnon,  eo  as  to  increase  Ibeb  nnmbera  mow  rapidly  tban  conld  be 
done  in  tbo  ordinary  counw  of  Nature.  Mr,  Franh  Buckland  hue  been 
llie  pioneer  of  this  Kystem  of  artificial  brooding  of  salmon  and  tront, 
and  the  oxpcrimenta  and  operations  which  have  been  carried  on  during 
the  last  few  years  have  thrown  great  light  on  the  hitherto  atiknovn 
habits  of  this  "  king  of  fish." 

Any  oDe  who  looks  into  the  fishmongers'  shops  just  now  can  see 
vhst  a  eloan,  freali-run  salmon,  ready  for  cooking,  i»  like — a  nilvvry, 
^amp  RRHtare,  whoso  "  lines  "  are  made  for  speed  in  water,  and  whoso 
graceful  crm'CH  give  tlic  completest  idea  of  vigor  and  strength  io 
stemming  a  rapid  current  of  water. 

Bat  very  few  people,  probaWy,  know  what  sort  of  an  ap[iearanoe 
this  beautiful  fifh  presents  iu  it»  infancy.  Hidden  away  during  that 
period  In  tlic  upper  waters  of  our  »almou  rivers,  and  ultimately  in  the 
deptJia  of  the  sea,  il  is  lost  to  Mght  till  it  grows  large  enough  to  bo 
taken  by  the  salmon-nets ;  and,  nntil  lately,  very  little  was  known  of 
its  natural  history,  or  of  its  lialiiti<,  though  the  experience  of  the  last 
few  years  has  roTPnlcd  many  interesting  facta  concerning  the  develop- 
ment of  this  fish,  through  the  egg,  fry,  emolt,  and  grilM  Magca,  till  it 
becomes  u  full-grown  salmon. 


Pm.  l 


Fm.  a 
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EoD  uTEn  tsocT  n  Din- 


Fig.  1  represents  the  e^g — natural  sizct— of  a  salmon  just  laid. 
Each  female  salmon  carries,  ou  an  average,  800  to  ftOO  of  such  eggs  to 
wory  poand  of  her  weight.  Thoy  nro  generally  of  a  pinky  opal  color, 
dastic  to  tho  touch,  covered  with  a  soft,  homy  membrane,  with  a  mi- 
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nutfi  opening  llirougfa  which  a  particle  of  tlic  spawn — the  soft  roe 
the  male  fiah  cQters,  and  tho  egg  is  fertilized,    l-'rom  this  tuomeot 
youDg  fi^h  gradnally  dcvtlopx,  nndvr  tbo  influ(^nco  of  tho  cold 
water.     At  the  end  of  about  Ihirty-fiTO  days^more  or  less,  aecordiii| 
to  tbo  teinpuraturo,  which  should  he  about  -to' — two  little  black  8p«ct 
can  be  seen,  ao  at  Fig.  9,  which  are  the  tyes  of  tb«  embryo  fi»b ;  tl 
Tortvbrai  may  be  discerned  in  the  fona  of  a  faiiit  red  line,  and  a  «ui 
red  globule,  which  ahortly  afterward  appears,  repreacnts  the  vital 
gaos  of  the  embryo  fish. 

At  tho  end  of  about  60,  t«  100  days  from  the  deposition  of  th« ' 
the  fi»li  liu«  Bo  increased  in  size  that  it  bursts  th«  "  shell "  and 
ita  d^ut  in  ttio  form  rcpr«cent«d  at  Fig.  3,    The  sao  or  umbilical 

F».  3. 


Pam  DOBrait  otrr  or  Boo. 
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«lo  attached  to  the  under  part  of  tho  fish  contains  a  secretion 
ecEnbliiig  alimmen,  which  afTordci  nourialiment  to  the  infant  fi^  fof~ 
the  first  six  weeks  or  so  of  its  eiiBtcnoc.  By  that  time  it  is  (]uile 
absorbed,  and  for  tho  first  time  we  see  a  perfect  fish,  V^\%.  4,  with 
its  finf,  gills,  and  scales,  which  have  hitherto  been  present,  but  im- 
perceptible cicept  andor  tlio  microscope,  fully  formed:  and  now  the 
young  salmon  begins  to  feed.  Ttis  growth  is  not  rery  rapid  for  some 
months,  tho  linos  a,  hy  r,  reprcaenling  the  average  length  of  a  ralnion  at 
two,  three,  and  four  months  old.  At  two  years  old  iho  lisb  is  about 
nine  to  twelTO  inebea  long. 

As  soon  as  they  are  large  enough  and  strong  enough,  the  "  smolts," 
as  they  are  now  exiled,  descend  to  the  sea ;  hcrtt  they  are  lort  eight 
of  until  they  return  up  ttic  river  as  *'  grildc."  Tho  actual  duration  of 
their  stay  in  the  sea  ia  not  yet  known,  from  one  to  three  years  being 
variously  estimated  as  the  ptobatile  length  of  time.  The  object  of  this 
migration  to  the  sea  is  to  find  the  food  which  is  necessary  for  tho 
secretion  of  tlics  fat  of  tlic  fish,  who  live*  on  the  in/uflurio,  nmaller 
fish  and  crustaceans,  and  tlic  spawn  of  sca-fisb,  which  abound  in  our 
seas.  Tlie  length  of  their  stay  in  salt-water  is  regulated,  no  doubt, 
by  various  circumstances,  and  ia  not  ilio  same  in  every  case.  When 
the  (Salmon  baa  laid  up  »  sufficient  supply  of  fat  in  its  body  and  on 
itfl  pyloric  appendages,  which  arc  a  wonderfnl  provi*ion  of  Xaturc  for 
the  secretion  of  an  amount  of  fat  sufficient  to  supply  it  during  Ita  so- 
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join  in  frCBh  waters,  U  Moondt  U»  river,  it«  roo  or  spawn  dorelop- 

i^  u  it  ksceads;  till,  about  Cbristnuut-timc,  or  sometimes  earlkr,  ii 

nMhw  tlM  •batlow  hcad-slreams  of  the  rtvvr,  tn  the  j^ycllj  beds  of 

wUeb  it  depo«iu  its  cgg«,  rcturaing  immediately  allt:nvurd  lo  the  sea, 

Mimigertatbe  bright,  plump,  mii«cu)«rcondtUoniDwbiob  it  ascended, 

hat  k  lean,  lank,  aglj,  wounded  beast,  wliivli  ono  would  hardly  ntcog- 

uaeas  Salmoaaiar.     Fig.  G  represents  the  head  of  a  "kcU,"  as  thoce 

adnon  are  called  which  hare  newly  apawiiiNl.    Tlio  cnrvixl  projection, 

m  book,  on  ibe  lower  jaw,  is  b  mrtilaglnous  merabmnc,  tho  use  of 

^HA  ooliodjr  knows.    Tho  fish  is  in  a  verj  weakly  coudition,  as  hia 

{■ibgoar.  and  hf  perhaps  assumes  this  affpcarancc  to  frighten  olht^ 

niauU,  which  might   othn-wiso   bo  tempted  to  attack  hiin,    Tho 

dnwing  b  taken  £rora  the  photograph  of  a  salmon,  weighing  twenty 

fooodi,  vfaicb  was  found  dead  on  the  banks  of  one  of  our  Welsh  rirera. 

Tm.  4. 
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Ypino  S^uiOK  Sii  Wnni'  fva, 
»,i,t.  Ilea  of  niaoa  •!  liro,  tbno,  ami  (out  uiuaUix  r««poellniIf. 

nis  Sah,  had  it  snrTJvcd,  would  have  returned  to  sea,  peoovered 

b&l,  and  presently  come  bnck  worth  £3  or  £3,  whereas,  by  dying 

b  lUs  condition,  it  waa  worth  nothing.    It  hud,  however,  done  its 

Aly  by  depoeiting  perhaps  16,000  eggs.    Only  a  very  small  percent- 

■gi,  bOTFever,  of  the  eggs  laid  over  become  adult  fish.    Floods  wash 

dm  oot  of  Ibnr  gravel  nests ;   ducks,  and  other  birds,  eat  them ; 

hrtlci  and  Tarious  icsocta  attack  them ;  they  are  smotbcrt^d  witli 

■aj,  or  Ml  bigb  and  dry  on  tho  shore ;  tho  young  fish  arc  poisoned 

If  pollutions,  or  diverted  into  mtlMeats  ond  canals,  and  so  lost ;  (rout 

(St  tkeea  vboleAale ;  in  fact,  the  whole  of  their  oarlicst  existence  is  3 

ftfT  Itvisg  death,  and  it  is  a  wonder,  with  all  llie  ordeala  they  havo 

to  pMi  tbrough,  that  wo  have  any  salmon  left    To  kill  them  legiti- 

Mtfrly  for  food  for  oarselvcA  is  bad  enough,  and  wo  ought  to  do  all 

««  ean  to  protect  them  when  young. 

In  tbe  artificial  system  of  breedbg  salmon  (ho  adnlt  fish  arc  caught 
j>M  Bf  Ibey  sra  oti  tho  spawniog'beds,  and  tho  eggs  taken  from  them ; 
Ikt  on  and  milt  are  proporly  mizcd  together,  and  the  eggs  placed  in 
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troughs  of  wat«r  no  arrnogcd  m  to  tmiute  aa  cluady  us  |>o«ibto 
natural  condition*  lu-cvsury  for  tho  development  and  growth  of  the 
Sah.  Propcrif  managed,  Dincty  ]>er  cent,  of  the  eggs  will  katob  out : 
tho  young  ftsh  ore  tamed  iuto  the  riTcr  when  tbcy  arc  about  a  yeai 
old ;  if  they  can  be  kqit  two  years  in  tanks  largo  cnongh,  with  plenty 
of  nrnnini;  wntcr,  «o  ntoch  tlio  better  for  the  prospect  of  ibcir  rco 
ing  thu  Hca  in  ntfety.  ' 

FM.S. 


When  wo  can  mnko  up  our  minds  to  k«op  all  our  pollutions  oat  i 
our  rivers,  and  build  *'  aalnion-laddera "  over  nil  the  wears,  so  as  to 
give  the  fish  a  fair  field,  and  enable  them  to  run  up-streani  unimpeded, 
then,  nud  tlicn  only,  liliflU  we  seo  Eslmon  as  plentiful  thrungliout  tho 
country  as  it  is  said  to  have  boon  to  tho  ^orth  a  century  ago,  when 
apprentices  are  reputed  to  have  stipulated  in  ihcir  indentures  that 
they  should  be  fed  on  salmon  not  more  than  thrco  days  a  week. 
Without  this,  nil  our  efforts  to  stock  otir  barren  rivers  with  artifioiall] 
bred  fry  will  prove  comparatively  unavailing.— A'trtwre. 


PSYCnOLOGT  OF  THE  SEXES.' 


Bt  aEHBEBT  SPEKCEB. 

ONE  fnrtliOT  instance  of  tho  need  f-iir  psychologioal  inquiries  as 
guides  to  sociological  conclusion*  may  be  named — an  instance  of 
quilft  a  diflTcrcnt  kind,  but  one  no  loss  relorant  to  questions  of  the  time. 
I  refer  to  tho  comparativo  pBychoIogy  of  the  seics.  Women,  as  well  as 
men,  nre  units  in  a  society,  and  tond  by  tliwir  nntures  to  give  that  so- 
ciety ocrinin  traits  of  structure  and  action.  Hence  the  question,  Arc 
the  mental  natures  of  men  and  women  the  same  ?  is  an  important  on^^ 
to  the  socioIogisL  If  tliey  are,  an  increase  of  feminine  influence  V^^ 
not  likely  to  affect  iho  social  typo  in  a  marked  manner.     If  they  are" 

'  Conclntiaa  of  ohspter  on  Ucnul  Sdenco  tad  BwioIoKj. 
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•at,  Um  Kiciil  type  will  inerttabljr  be  cbaogcd  1>y  increase  of  feaunine 


tbax  men  and  women  arc  mcnUily  alik«,  u  aa  nntrue  as  that  they 
*n  iltke  bodily.    Jiut  as  ccrtniiilT  us  thciy  haro  pLj-Gtcal  dUTcrcntxs 
vUeli  are  related  10  Uic  respective  paru  th«y  play  in  tbc  mainteitaDcc 
•(  tb*  nco,  ao  oeitalniy  have  Uiey  psychical  diflercnces,  similarly  re- 
lated to  tMr  Kflpeotire  abarcs  in  the  rearing  and  protection  of  offl 
qdu)^    To  sopposc  that  along  with  tho  unlikcncMca  between  thvtr^ 
pnaUl  aeUviti«s  there  do  not  go  nnlikenesaea  of  mental  faculties,  is 
to  HppoM  that  h«re  alono  in  all  Xatuno  there  ia  no  adjustment  of  spi^ 
til]  [Oircn  to  special  functions.' 

TvodaMOe  of  differences  exist  between  the  psychical,  as  between 
tl*|k;ikal,  Btractnroa  of  men  and  women,  whicli  arc  both  doter^ 
>ne4  by  tbii  tame  fandamental  need — adaptation  to  the  paternal  itnd 
tuunal  doties.    The  first  set  of  differences  is  that  which  rcaulta  j 


'ntcaafariMOi  onlieuil;  dad*  b«tir«4a  tbaBinils  or  men  tod  iromcn  srafanl^l 
kaiq  ai}^  •; aUik  iImm  »f«  (te  dilef : 

taMd  of  conputaitt  Blibcr  the  >tmc«  of  wmuh  utih  the  iftngfi  nt  mva,  or  tlia 
AtlMBMiarbh  thii  Jlib  of  men,  tbft  cMuaon  counr  U  to  caoipuv  ihnililttX  women 
(lAAi  Mmga  of  mco.  Hoch  the  huc  CRnoccnii  Imprcjuion  triulu  m  would  iisiiill 
f  ttt  nhtiw  ■mufts  of  noi  tftd  >«tncaircre  Judged  lij  pucUog  Tcr;  UU  women  ild« 
t*  lib  ri&  srdiBHj  Dco. 

fa^  inrifrltitlans  of  natiire  in  ■*■  e^l  mmcD  are  grMtljr  penrcrird  b;  cilednyj 
■■aicWMUm ofMd br  bo«h.  Tboro  mfediD^whivb.uaderoiiTptvdiitorjr^liw,' 
<<A  lu  afa^Md  ■aadud  of  pttprieij,  it  it  not  ccnstdertd  muil;  to  tboir ;  but  »Udi, 
■onritlM!,  MS  eouUfftd  adnintde  in  ««mcn.    BniM,  Kpraued  muurMtalioDS  in 
Ai  «*  «M^  ud  cuctenud  ■ulfatailon*  in  ib«  oilcr ;  leadisg  to  miatakcn  ai&- 


lb  Hml  i^HiMMit  MOM*  Lnio  plaT  to  modlfr  iho  btharloror  mi'a  asil  wOLuun  to 
WOMkc^  Knpirthg  OMtnhi  [«m  of  thdc  gvatnl  chancton,  lli«  onlt  cflik'Dua 
rti&MBbamMadblfcst  fuobfaed  b;  the  oottdnirt  of  mm  lomrD,  and  of  vomni  10 
*MB,«Wa  fkecd  In  tthtlona  whkh  eielude  tbc  pcnonal  aScciloei. 

1>  eaaigMfaig  iba  tatdkctu*!  powm  of  moi  and  womm,  no  proper  diillnctloi]  la 
ndi  hmiB  rccfpti^  &culij  and  originatiTe  (acull;.  The  two  am  MtctXj  coromon- 
mbb;  and  the  n«opliTili'  aaj-.aBd  fretjuontly  doai,ciut  in  higb  degree  where  there  i» 
!■  •kwdcgrM  of  aiipMlii;,«r  entire  abaoiGu  of  it. 

hrt^M,  btmvnr,  Ibe  moat  Mrioui  tnor  u«nallj  made  in  dnwing  tlitae  oonipnriaoa* 
'%Am  cf  •vartoeiklqt  tb«  li^tof  nom*I  nwntal  power.  Riiber  ttt  nuder  (peelal  itinia- 
I^Bi  b  «tp*Ua  of  KMdleMing  powvt*  oediiWTllj  ibown  onl;  by  Ibe  other ;  but  wo  are 
•■  to  wcsUct  Ibe  detfatkau  lo  OMued  ta  affordini;  ptoprc  niMfurta.  Tlioi,  to  take  aa 
^BHM  aoa^  lb*  ■""— "•  ot  aen  wiQ,  ruder  ipcciil  cidtotloD,  }lald  loUk :  there  are 
im)m>  i»Mi  of  SJiBoeauty  oa  remtd,  and  id  famiAia,  infinU  irboae  molb^n  haro 
M  ten  fena  Amo  WTod.  thil  ibiit  aUlItj  to  jicid  milk,  trtii.'h,  «hen  «nf«tMd,  nnut 
l«  at  ite  oeM  afHMBalBO  atrength,  v«  do  Ml  count  amwig  niasoullne  •tlrlbntm.  fiinil- 
Uf,^riar«fc«W  dbcnpCne,  Iha  fMoisiae  ioltlteet  wtyjield  product*  higher  thnn  ihe 
•f  MM*  »«  CM  jMl  Bnl  *•  are  not  to  eouat  th!a  u  traly  fcmbbe  If  it 
MfiSaenl  of  tbo  maUnial  (Uactton*.  Onlj  tbtl  nwotal  cacr^  ia  nor< 
hick  can  coeilM  vllb  lb«  protnction  and  BaralBK  of  tbe  due  number  of 
Obrioaalj  a  powar  of  alnd  wUch,  If  gODcnl  among  the  women  of  a 
ealaQ  Jlaaininiiiuw  of  tba  aoelai;,  \»  a  power  not  to  be  ineludtd  k  am  j 
of  CM  ftwiiiiaa  nataro  M  a  aochl  Iketor. 
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itvta  ft  Bomftirfint  cirlicr  nrrcet  of  individoal  erolutioB  in  womcu 
in  men,  neeessitatcd  by  tlio  rcsc-.-^Ation  of  vital  power  to  meot  the  cost 
of  reprodactiou.  Whereas,  id  asn,  individual  evolution  ooDtinuet 
nacil  the  ptiysiological  cost  of  sdf-maiDtcnaiice  very  nearly  bolancw 
what  nutrition  *nppliGK,in  woiDnD,  un  arrest  of  indif-tdual  deTclopnwtit 

■  takes  place  wMlc  iburo  itt  yet  a  contiideraUe  nuu;gio  of  nntritioo: 
poth«nri»o  thcro  could  be  no  offspring.    Uenc«  the  fiuic  tbat  girlii  come 

earlier  to  maturity  than  boys.  Ueiwie,  too,  tho  chief  contrasts  in  bodily 
form :  the  masculine  figure  being  dif  dnguiehcd  from  the  fcaunine  by 
the  greater  relative  uzc*  of  tli«  parta  which  carry  on  external  acttODS 
Lsod  entail  physiological  cost — the  limbs,  and  those  thoracic  ri.fccn 
Pwhich  their  activity  immediately  taxes.  And  bence,  too,  tlie  phyiio 
logical  iniih  that,  tbrongfaont  their  lives,  but  especially  doritig  the 

■  ohild-bcaring  age,  womrn  exhale  smaller  quantiii<!*  of  carbonic  acid, 
I  Telatively  to  tbeir  weights,  than  men  do ;  showing  that  the  evolution 

of  energy  ia  relatively  less  as  well  as  absolutely  lees.    Tliis  ratbcr 
earlier  cessation  of  individual  evolution  thus  DoccuitAted,  showing 
itcelf  in  a  ratlicr  snuillor  growtli  of  tlic  Bervo-moscular  eiyst«m,»o  that 
I  both  the  limbs  which  act  and  the  brain  which  makoa  them  act  are 
P  eomevrhat  less,  has  two  results  on  tho  mind.    Tho  mental  manifest*- 
tions  have  somcvhat  less  of  general  power  or  maasivenesi ;  and  J 
yond  this  thcro  is  a  porceptiblo  falling  short  in  those  two  faculties,  V 
tcUcctual  and  emotional,  which  are  the  latest  products  of  human  ero- 
LluUon — the  power  of  abstract  reasoning  and  that  most  abstract  of  the 
r  emotioDS,  the  sentiment  of  justice — iho-  K-titiment  which  regulates  con- 
duct irrc«pcotire  of  personal  attachments  and  the  likes  or  dislike*  felt 
fbr  individasls.*  h 

After  this  quantitative  mental  distinction,  which  becomes  incide^ 
nlly  qualitative  l>y  telling  most  upon  tbo  most  rceeiit  and  noct  con^ 
plex  fiicultie«,  tltere  como  the  qoalitativo  mental  distincUoDt  0011^^ 
qoent  on  tbo  relations  of  men  and  women  to  their  children  and  to  ofl 
another.    Though  the  parental  instinct,  which,  considered  ia  its  eesn- 
tiol  nature,  is  a  lore  of  the  he1pU-t»,  U  common  to  the  two ;  yet  it  ia 
■pbTioDsly  not  identical  in  the  two.    That  the  particular  form  of  it 
^hicb  responds  to  infantino  helplessness  is  mor«  dominant  in  yroatm 
than  in  men,  cannot  be  questioned.     In  man  the  intliiict  is  not  J^ 
ttalNttially  excited  by  tho  veiT  belplesf ,  but  has  a  mor«  generalized  i» 
Rttien  to  all  the  relatively  weak  who  aie  dependent  opon  him.  Doubt, 
leasi,  along  with  lliis  more  spocialixed  instinct  in  women,  there  go  spe- 
cial aptitudes  for  dealing  with  in£antine  life — an  adapted  power  of  UH 
tuition  and  a  fit  adjnstmeal  of  behavior.    That  tlicrc  is  here  a  men^| 
specialiiation,  joined  with  the  bodily  specialixalion,  is  undeniable; 

'  or  ranne  it  u  m  be  lUJmrUiod  Ihit  In  lhl>,  kcd  lo  the  inwevdiog  MataaMDt*,  n£ 
<tr«D«e  if  msdfl  to  tnoa  snd  vontia  of  ibe  mat  Mclcljr,  ia  the  suns  tft.    If  wemon  of^ 
iiion.«T«lr«d  rue  uc  Miai>tml  iriih  men  of  ■  Ich.(Vo1t«<J  rKo,  tli«  tUteioent  wiQ  ^| 


psTcnoioor  of  the  sexes. 
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vA  lhi«  mmial  apeusUuitioii,  though  primarily  related  to  tli«  rearing 
W  oll^fiD]^,  affects  in  some  degree  the  conduct  at  lu^e. 

IW  raiuitiin/^  qiiatitalive  fliscLoctioDi  betwei-ii  the  inmdH  of  nit-a 
udvoiBcn  w  thoM>  which  bavo  grown  ont  of  their  mudml  rflmion 
M  ftnoger  kud  weaker.  If  we  trace  Ihe  gvni^U  of  human  chaructcr, 
bf  eonuiieriii^  the  conditions  of  existence  tlirough  which  the  hnmau 
nxpOKd  in  early  barbaric  times  and  during  civilization,  we  »hall 
•ttliil  tbv  wrnkrr  %v^  bfti  natanlly  acquired  certain  mental  tnutit  by 
iuMiap  with  thv  itrot^er.  In  tlie  course  of  the  ttrugglm  for  ns- 
iantt  aioOBg  trild  tribeo,  tboee  tribes  sarviTed  in  wbieh  the  men 
RftiMotily  powerful  and  courageous,  but  aggressive  anscni|Hiluus, 
BlMdy  q^oistic.  XcccssaHly,  then,  tJiv  mi-ii  of  the  eoniiuering  races 
rtiAgiw  origin  to  the  civilized  races,  were  men  in  whom  the  brutal 
dncbriMltv  ^rere  dominant;  and  necessarily  the  women  of  such 
tn^  tsrinK  to  ileal  with  brutal  men,  prospered  in  proportion  as  t)jey 
fmmA,  or  acqaircd,  fit  adjuiimi^nta  of  nature.  How  were  women, 
MMtl^  strength  to  bold  their  own,  otherwise  enabled  to  hold  their 
tnf   i^Tvral  mental  traita  lielped  them  to  do  tliis. 

Vc  nay  ftet  down,  first,  the  ability  to  please,  and  the  concomit&nt 
Imtfipprobation.  Clearly,  othrr  things  e'junl,  among  women  living 
MdetMrry  of  men,  thoMwbo  sitf«(H}ded  mo«t  in  |ilea»ing  would  be  the 
■Ht  l&dy  to  aurviTC  and  leave  posterity.  And  (recognizing  the  pre- 
itiainaat  diMCent  of  qualities  on  the  same  side)  this,  acting  on  suoces- 
nvt  icnerations,  tended  to  establish,  as  a  feminine  trait,  a  Kpccial  so- 
ridtale  to  be  apiiTovnl,  and  an  aptitude  of  manner  to  this  end. 

SiBilsHyf  the  wives  of  merciless  savages  mast,  other  things  equi 
han  pnMpere<i  in  proportion  (o  their  powers  of  disgidsing  their  feol* 
ii^  Women  who  betrayed  the  slate  of  antagonium  produoed  in 
liai  by  lll-tT«»Unent  would  be  Xshia  likely  to  survive  and  leave  off- 
ifriM  than  tlioce  who  concealed  their  antagonism ;  and  hence,  by  in- 
ktitMc*  and  sislpction,  a  growrh  of  this  trait  proponiotiatc  to  the  re- 
fBHMBt.  In  some  eatea,  again,  the  arts  of  pi-rvtuiHion  enahliil 
*1BM  to  protect  themselves,  and  by  implication  their  oflspring, 
•kn,  in  the  absence  ofsnch  arts, they  would  have  disappeared  early, 
<r  TQsM  have  reared  fewer  children.  One  furtJier  ability  may  be 
■■^  a*  likely  to  be  enltivated  and  established — the  ability  to  dis- 
tiwiMi  qaiekly  the  passing  feelings  of  those  around.  In  barbartius 
I^Ms,  a  wotn^n  who  could,  from  a  movement,  t'lne  of  voice,  or  expreft- 
im  ot  taae,  in«taotly  detect  in  hoc  savage  hnsband  tb«  passion  that 
«M  miBg,  would  tx:  likely  to  esctape  dangers  run  into  by  a  woman 
hMdilled  in  interpreting  the  nalaral  langaage  of  filing.  Hence, 
fa«  the  perpetoal  exercise  of  this  power,  and  the  survival  of  those 
WriagiiMMt  of  it,  wo  may  infer  its  estsblishment  as  a  feminine  faculty. 
(Minaril;,  this  feminine  faculty,  showing  itself  in  an  aptitu«le  for 
fpa^ug  the  state  of  mind  through  the  external  signs,  ends  simply  in 
iMlbioiU  formed  without  assignable  reasons  ;  bnt  when,  as  happens  in 
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nm  CHM,  there  i§  joined  with  it  iikUl  in  pgjchologiol  amljna,  then 
rtMulu  ftD  extrenuily  ranarkablv  abUity  to  iiit«tpret  \ht  mental  ftaitw 
of  utben.  Of  thia  ability  we  have  »  livii^  example  aerer  Utbertu 
paralleled  among  women,  ami  in  boi  fov,if  Mi]r,cMes  excoededMnoog 
men.  c 

Of  coune,  it  ui  not  SMerted  that  the  speciaUiM  of  mind  bcru  d^ 
Hiibed  a«  havit^  been  developed  In  women,  bj  the  neicecutiea  of  de- 
fcoM  in  tbeir  dealioge  with  men,  are  peculiar  to  tbcm :  in  men  aUo 
llwf  baTr  bc«D  derdoped  ■«  ftidat  to  dcfcBoc  in  tbdr  diralinga  with  puc 
anotber.  But  t!ut  difierenoe  ta,  that,  wbereaa,  in  tfadr  dcAlingt  wHli 
one  another,  men  depended  on  tbese  aids  only  in  aorae  meaaaie,  womea 
in  their  deslin^s  with  men  depended  opon  them  almoat  wholly — 
within  ilw  donx-fltie  eirelv  a*  well  as  without  it.  Heoe*,  in  inrtuB  of 
thai  partial  limitaiion  of  heredity  by  sex,  which  many  Gmu  ilirongb< 
out  Nature  ^low  u(i,they  have  come  to  be  more  marked  io  woman 
than  in  men.' 

One  fnrtlier  distinctive  menial  trait  In  women  springa  out  of  the 
rclntioi)  of  iho  m-xm  hk  adjiwtvd  to  tb«  welfare  of  tlie  rave.  I  refer  to 
the  effeet  which  the  mauifeetatioti  of  power  of  every  kind  in  men  has 
in  detenniniuK  the  attachments  of  women.  That  this  b  a  trait  in- 
ftvitably  produced  will  be  maaifMli,  on  asking  what  would  have  hap- 
pened if  women  huil  by  preferenoe  attached  tbcmKelvcs  to  tlte  weaker 
men.  If  the  weaker  men  had  habitually  leli  posterity  when  the 
stronger  did  not,  a  prngreHnive  deterioration  of  the  race  would  have 
resulted.  Clearly,  ihiTL-ron'.it  has  happuno)  (at  IcAst  since  the  oe»»a> 
tion  of  marriage  by  captore  ur  by  purcluwe  Iiim  allowed  feminine 
ehoiee  to  play  an  iraport«nt  part)  that,  amoDg  women  onlike  in  thi-ir 

_  '  Ai  Uie  iiIhIU;  of  (liii  group  ur  inffrvTicn  ilrix-urlii  tni  tlie  orourrenM  of  (hat  pattiil 
■bHatiun  of  liprflU*  of  mi  Iiltp  utnimnd,  ii  miir  Iw  tli  ifcil  I  lAiouU  lluaiib  proof  tf 
lis  oeeiinvDca.  W«f«  lbs  placn  III,  tbli  oitRht  b*  done  1  night  d«W1  eiUsnpr  tbat 
hw  barn  oollMtad  •holiiit)i  thn  much  gmlar  llohilllj  (hnc  b  far  ■  p>r«ni  I*  bttjunlb 
■slibmudorw  anil  JImum  to  chllilriMi  0/  tbo  Mine  *ex,  ibno  in  Ihop  of  iht  opi<o*it«  ari. 
I  mlgbt  <ito  the  multltudLDODi  liwtuicc*  of  uiiul  diitloclioiiii,  u  or  ploinagn  In  liinli  and 
coloring  In  in»«i»,  uid  wppcinflr  thow  mBncloua  onia  of  dimorpliiim  Mid  poljmct- 
pbiim  aiD'itig  fpiDiln  of  cL'Ttaln  apcein  of  Lrpidaptcr*.  u  neeararilr  impl^ng  |b>  thsM 
«l»  t«C(7>l  Ihc  BjrpothMii  of  BToluiion)  the  prcdomfaiMU  tntSMidMlon  of  Hail*  to  da- 
MSndaat*  of  tha  Mme  mi.  It  will  (iifficc.  howunr.  to  htstsnoo.  m  m»re  (spocUllj  ralo- 
taut,  (lie  caaw  of  aoiual  diiliavtiona  xitliiu  the  bamaii  rac«  itMU,  *bioli  fanrt  ariscti  fa 
•on«  rariMica  anil  not  ia  otiivrr.  Tint  In  widv  varieiivn  iliu  men  art  ImrJpd,  and  in 
Olb«n  aol,  may  ba  ukm  aa  attonK  avIdcnM  of  tint  partixl  liinitRlion  of  bnvdiijr ;  and, 
perbnp*.  atlll  (tronRpr  •Tld«nre  Ii  jloldad  bj  that  pecullntttj  of  fnnlatn*  (arm  rnond  li 
Mat  of  th>  Dt^rrn  rxren,  and  «*pii<^itllT  the  UnllcnlnU,  which  dm*  not  dlnlni^iiih  («  aa; 
HMb  oxlnnt  the  iromra  of  other  racci  (rooi  the  mm.  Thcic  l>  alio  iht  /net,  10  vhidt 
i^aiatt  draw*  altfnilon.  thai,  among  the  SodUi  AmcrlMii  Indiani.  tualci  and  fcmalca 
dlSkr  IcH  than  they  do  itDong  the  ugroM  and  the  higher  raen ;  and  this  remind*  ua 
that  anionic  BurnpMii  and  Eaitorn  nations  the  men  and  women  differ,  both  bodllj  and 
nrnlxllj.  nnl  qn1l#  In  the  tamo  w>;»  and  14  Ihv  aama  dcgreMk  but  in  fnuvwbat  dilTcitM 
wBTM  and  drf;rer*-~a  t»ta  whieb  would  ti«  inRTpltmblo  w«i*  (ber«  DU  partial  limttoiioB 
•*  h«r«dil;  by  wv. 
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biiM,  tboiw  who  were  fuoimivd  by  power,  bodily  or  mental,  And  who 

Burinl  men  »bie  (o  protect  tlieu  uul  their  chililr^n,  verc  more  likely 

to  nrrire  1b  poateriCy  than  womea  to  whom  wvakrr  idpd  were  ploM- 

ii^  and  whose  ehildrvn  wcrt>  both  less  effloiently  goBnJcid  and  t«Ba  ctt* 

fiibUflfMtfprtMrTStioD  if  thfy  reached  maUirity.  To  this  xdmintion 

brp«var,eMMcd  thus  tnci.-itDl>ly,i*uiirrib»blo  (h«fact  »otuctimi.-s  oom- 

■nUdnpOoaa«tmigc,tbat  vromvii  will  continue  attached  to unn  who 

oethOB  ill,  bot  whose  brutahty  go«a  aloDg  with  {wwit,  moTv  than  tfaey 

«ilt  ewtinne  auachcd  to  weaker  in«ii  who  nae  them  well.   With  this  ad- 

iBBtiao  of  power,  primarily  having  this  foDctioo,  there  goea  tli<!  admira- 

tiiai  af  power  ia  gvnvrsl,  which  \*  moro  murkod  in  women  than  in  mm, 

■Bdibows  Itaclf  both  theologically  and  politii-ally.     That  the  emotion 

of  awe  aroused  by  oontemfilaling  what«verBaggeat8lranK<!cndcnt  force 

DTCSpactly,  which  constitiAce  religioas  fooling,  ia  Btrongeat  iu  women, 

ii)nor«d  in  many  way*.     Wc  read  that  among  the  Greeks  the  women 

KKBore  religiomly  excalaUe  than  the  meo.    Sir  R:itherford  Alcock 

Mi  at  of  the  Japaaeae  that  "  in  the  templea  It  is  verj-  rare  to  nc«  any 

aggregation  except  women  and  ctuldien ;  the  men,  at  any  time,  ai« 

mr  Cew,  and  thoM-  generally  of  the  tower  classes."    Of  the  pilfpdma 

b  the  temple  of  Juggemanl,  it  is  Mtutetl  that  "  at  least  fircniixtha,  aod 

'   thm  UDC-tenths,  of  them  are  females."    And  we  arc  also  told  of  tho 

Sftb^  that  the  women  believe  in  more  gods  than  the  men  do.    Which 

(Ml,  eaaoDg  from  difibrent  races  and  titnes,  sofficiently  show  ns  that 

tefikaCtot,  ftmiliar  to  as  in  Roman  Catholic  countries,  and  to  flome 

muc  at  home,  is  not,  as  many  think,  Axm  to  tJie  <?dti<-ation  of  women, 

W  has  a  deeper  eaiue  in  natuml  charaoter.    And  to  thia  name  cause 

iia  ihe  manner  to  be  ascribed  the  grc»ier  resjwct  felt  by  women  for 

li  BMhodimenta  and  symbols  of  authority,  j^vernoieDtal  and  Hocial. 

Thai  the  a  priori  mfvn-ncp,  that  fitncM  for  their  respective  paren- 
tal fnetioo*  impliet  mental  dilTereiiot:!!  tn-tween  the  sexes,  as  it  im- 
plisa  bodily  di^rencca,  is  Jastified;  as  ia  also  tlie  kindriMl  infomioQ 
ikaC  ■eeoodwry  differences  are  necessitated  by  their  relatioua  to  one 
Mother.    Hose  anlikcnesc«s  of  mind  between  men  and  women,  ahich, 
mitr  tbo  eoodttioni,  wore  to  be  expected,  aixi  the  nnlikmesses  wo 
aela*H]r  find.    That  they  are  fixed  in  degree,  by  no  means  follows : 
iadaad,  the  contrary  follows.     Determined  ss  wc  sec  they  some  of 
Ih^  an  hj  adaptation  of  primitive  women'n  niitnrcs  to  the  natures 
•f  imaitiTa  mvo,  it  is  inferable  that  an  cirilixaiion  iT'n<ljn!(ta  men's  na> 
to  higher  social  reqoireraeats,  there  goes  on  a  eorreeponding  re- 
it  between  the  natures  of  men  and  women,  tending  in  sundry 
to  dinmiiih  their  dtfirenoee.     Especially  may  we  antkipaie 
that  tboae  mental  prcnliarities  developed  in  women,  as  aids  tn  defense 
■fidnC  men  in  barbarous  limes,  will  dimiuiah.     It  ia  prolable,  too, 
llat,  thcNH^  all  kinds  of  power  will  eontinoe  to  be  attractive  to  tbem, 
iha  Bttiactivefleas  of  phyMcal  fllrcnj^h  iind  the  mental  nttribnles  that 
ily  igq  >loog  with  it  will  decline,  while  the  attributes  whicti 
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coiulacc  to  nonml  Enflncnce  wUl  become  more  Mtractivc  Funlicr,  V 
is  to  be  aolicipaied  that  the  higher  culture  of  women,  carrioil  on 
within  such  limits  as  shall  not  tiDduly  tax  \.\iif  phytique  (and  here,  bjr 
higher  viillurv,  I  <lo  not  mean  tncrv  Iniigimgc-lcnming  and  an  cxtcn- 
•lou  of  tJte  detOHiable  cnmming-Hyntem  nt  present  in  use),  will  in  otlwr 
wajs  reduce  the  coutrast.  Slowly  leading  to  the  result  everywhi^re 
seen  throughout  the  organic  world,  of  a  eclf-prvserring  power  inversely 
proportionate  to  th«  racL-prcMcrriTig  power,  it  will  entail  a  Ices  early 
Arft«t  of  individual  evolution,  and  a  diminution  of  those  mvntnl  dif* 
Cereaces  between  men  and  women  which  the  early  arrest  produces. 

Admitting  such  to  be  changes  which  tho  future  will  probably  see 
wrought  out,  wc  have  mennwhilc  to  bear  in  mind  thceo  traits  of  intel- 
led  sud  feeling  which  distinguish  women,  and  to  take  note  of  tlicm 
■s  fkctora  in  social  |Aenomen» — much  more  important  factors  tlian  wo 
oommonly  suppose.  ConBidcring  them  in  the  above  order,  we  may 
note,  first,  that  the  lore  of  the  helpless,  which  in  her  maternal  cajKacitj 
womau  displays  in  a  more  upccial  form  than  man,  inevitably  iiflects  all 
bcr  thought*  and  sentiments ;  and,  lliU  being  joined  in  her  witit  a  less 
developed  seDtimeiit  of  abstract  justice,  she  responds  more  readlly^B 
when  appeals  to  pity  are  made  than  when  appeals  are  made  to  e4|uit^jH 
In  foregoing  obapters  wo  have  seen  how  much  oar  social  policy  disre- 
gards the  claim*  of  indtviduaU  to  whatever  their  effort*  purchase,  so 
long  as  no  obvious  misery  is  brought  on  them  by  the  disregard ;  but, 
when  individuals  sufTer  in  ways  conspionous  enough  to  excite  com- 
miseration, they  get  aid,  and  often  ss  much  aid  if  their  Bufferings  are 
caused  by  tlicmselvos  as  if  they  arc  caused  by  others— often  greater 
aid,  indeed.  Thin  snciid  )>ollcj-,  to  which  men  tend  in  an  injurious  de- 
gree, women  tend  to  still  more.  The  mati-rnal  itisilnct  dvlights  in 
yielding  benefits  apart  from  deserts ;  and,  being  partially  excited  b|^| 
whatever  shows  a  feebleness  that  appeals  for  help  [Mipposing  antago^' 
niam  has  not  been  aroused),  carries  into  foetal  action  thin  preference 
of  generosity  to  juxtiM-,  even  more  than  men  do.  A  ftirLlier  tendency, 
having  the  same  general  direction,  results  itom  the  aptitude  which 
the  fenunine  intellect  has  to  dwell  on  the  concrete  and  proximate 
rather  than  on  the  abstract  and  remote.  The  representative  faculty 
in  women  deals  quickly  and  clearly  with  the  personal,  tho  speciaij 
and  the  Immixliati* ;  but  less  readily  granps  the  general  and  the  tm* 
pcrsonnl.  A  vivid  imagination  of  simple  direct  consequences  mostly 
shuts  out  from  her  mind  the  imagination  of  consequences  that  are 
oomplex  and  indirect.  The  rc"i)Oolive-  behavior*  of  inotliers  and 
fsthers  to  children  sufficiently  exemplify  this  difference:  mothers 
thinking  cbicffy  of  prenent  efieots  on  the  conduct  of  children,  and  re- 
garding lo«»  the  diiilsnt  effects  on  their  characters;  while  fathers 
often  repress  the  promptings  of  their  sympathies  with  u  view  to  ul- 
timate benefit*.  An<l  lhi«  differxnee  betw»i-n  their  ways  of  estimat- 
ing coHsequciic^^  affecting    their  Judgments  on  social  affairs  as  oa 
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duoeuk  aflairs,  makefl  vani«n  err  alill  more  than  men  do  in  e^'Viug 

Hm  Mema  an  immediate  [>ublic  good  without  thought  of  dixlunt  pub- 

^  erils.    Once  raorc,  wo  have  in  women  th«  predouinani  aw*;  of 

poverand  authority,  awaying  their  idcni  and  scDtiroents  about  all 

"Mtitntlcma.    This  t«Dds  toward  the  aire ngt licit ing  of  govcnunentB, 

f>olttioal  and  ecclesiastical     Failh  in  whatevt^r  presents  itttelfwith  im- 

i'Oniu^  Kccompnnimcnts  is,  for  tbo  reason  above  assigned,  eiiptKiinlly 

"Crong  in  women.    I>oubt,  or  criticivn,  or  calling  in  qnestion  of  things 

^hat    are  oaUblisbcd,  fa  rare  among  them.     Hence  in  pnblio  affairs 

tlitfir  tnfloence  goea  toward  the  nuintenanoc  of  controlling  agencies, 

a.ii<l  does  not  reatst  the  extension  of  audi  agencies ;  rather,  in  pursuit 

of  immediattt  promiMd  benefits,  it  urges  on  that  extension ;  aJnoo  the 

^Kincrvto  good  in  view  excludes  from  tlieir  thoughts  the  remote  evils 

of    multiplied    restraiiitB.     Reverencing   power  more  than   men    do, 

^voiui--ii,  by  implication,  respect  freedom  losH — frvedom,  that  is,  not  of 

XMe  notninAl  kind,  bat  nf  that  real  kind  which  OMwiata  in  the  ability 

of  raofa  to  earry  on  his  own  lifv  without  hindrance  from  others,  so  ]<mg 

ma  hv  doea  not  hinder  them. 

As  factors  in  social  phenomena,  these  distinctive  mental  traits  of 
%romeQ  have  ever  to  bo  remomlwred.    Women  have  in  all  time*  jilayod 
a  part,  and,  in  modem  days,  a  very  notable  part,  in  dctr^nnining  so- 
vial  amngemeota.    They  act  both  directly  and  indirectly.     Directly, 
theT*  Mke  a  large,  if  not  the  larger,  share  in  that  ceremonial  govern- 
ment which  supplements  the  political  and  ecclesiastical  (•ovemments ; 
^^Aud  as  supporters  of  theae  other  governments,  especially  the  ecclcsi- 
^HiMical,  their  direct  aid  is  by  no   means  unimportant.     Indirectly, 
ihey  ael  by  modifying  the  oplniona  and  sentiments  of   men— iirnl, 
in  vdnoatlon,  when  the  expreauou   of  maternal  thoughts  and  feel- 
bgs  affieots  tJi«   thoughts   and   feelings  of  boys,  and   afterward  in 
domestic  aitd  social  intercourse,  during   which    the   feminine  sen- 
^enta  sway  men's  public  acta,  both  consciously  and  unconsciously. 
Whfthfr  it    i«  desirable  tliat  the  share  already  taken  by  women 
in    determining    social    arrangements    and    actions    should    bo    in- 
,  ia  a  queatton  wo  will  leave  undiscussed.    Here  I  am  cionoemed 
■Urely  to  point  out  that,  in  the  countc  of  n  psychological  iireparation 
(or  the  study  of  StM-ioIogy,  w^  mu*t  include  the  comparative  pnychoh 
ogy  of  the  aexes ;  so  that,  if  any  change  ia  made,  wo   may  make  it 
knowiDg  witat  we  are  doing. 

AM«nt  to  the  general  proposition  set  forth  in  this  obapter  does 
not  depend  on  absent  to  the  particular  propositions  unfolded  in  illus- 
trating U.     Those  who,  while  pressing  forward  education,  arc  so  cer- 
they  know  what  good  edncation  is,  that,  in  an  csaoutlally  I'apal 
it,  ihey  wish  lo  force  children  through  their  existing  school-coumoa 
under  penalty  on  parents  who  r<-ii*t,  will  not  have  their  views  raodi- 
by  what  has  been  said.     I  do  not  look,  either,  for  any  sppre- 
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«iab)e  c%ct  on  tiiose  who  ebnt  oat  from  consideration  tlie  reanire  is- 
fluency  OD  moral  iintnrc,  cntail(!(l  by  the  nction  of  a  system  of  int«l- 
iMtual  ciiltun;  u-hioh  babituatVK  psmntH  tomakv  the  public  nsponsiblo 
for  thrir  nliililren'*  niinila.  Nor  do  I  thiuk  it  likely  that  mauy  of 
thoae  who  niab  to  ohan]i;e  fandameDtalty  the  political  Mtalus  of  women 
will  be  influenced  by  the  conridcrfttionn  ntiovc  iet  fonh  on  the  com- 
paratiTO  pny^bolngy  of  thn  kcxua.  But,  without  acoL-ptnncii  of  tbcM 
iUuMratiro  coticluMoiis,  tJiera  may  be  accffptance  of  ili«  general  eon- 
c1n»iou,  that  pBycholop:ical  truths  nnderlic  eoctoloj^cal  trutha,  and 
mufit  theroforo  bo  sought  by  the  nociologint.  For  whc^lhvr  disciplioe 
of  the  inlcllect  docN  or  <]o«h  not  change  the  t-jnotionH;  whether  ns- 
Itoniit  character  is  or  18  not  progreuively  adapted  to  social  conditions ; 
witether  the  miitdE  of  men  and  women  are  or  are  not  alike — are  ob- 
tiousIt  p<sycholo};icsl  <[iiesttons ;  and  either  answer  to  any  one  of 
them  implie«  a  psychological  poncliiHtun.  TIencc,  whoever,  on  any  of 
tbwe  quMtions,  has  a  conviotloti  to  whieii  he  would  give  legislative 
cxpremion,  W  basinft  a  sociological  belief  upon  a  psychological  belief; 
and  cannot  deny  that  the  one  ia  true  only  if  the  other  is  tme.  Hav- 
ing; admitted  ttii*,  be  must  admit  that  without  preparation  in  Mental 
Science  there  can  iiti  no  Social  Soiunce.  For,  otherwiM,  hv  munt  assert 
that  the  randomly-made  aod  careleuly-groaped  obserratjona  ou  Mind, 
common  to  all  people,  are  better  as  ^nides  than  observations  cai- 
tiooslf  colleetod,  critically  examined,  and  generalized  in  a  syatematJc 
way. 

No  one,  indeed,  who  is  once  led  to  dwell  ou  th«  mattvr,  can  fail  to 
see  how  abfiurd  is  the  supposition  that  there  can  be  a  rational  tat«r- 
jnetation  of  men's  combined  actions,  without  a  previous  ralionsl  in* 
t«rpr«tation  of  those  thmights  and  feelingn  by  which  their  indiv id oal 
actions  arc  prompted.  Nothing  oomea  oat  of  a  Kod«t^  but  what 
originatcH  in  the  motive  of  an  individnal,  or  in  the  united  similar  tno- 
tires  of  many  individuals,  or  in  tho  conflict  of  the  united  similar  mo- 
tives of  some  hating  certain  intervsiM  with  the  divemc  motives  of 
otjHMit  whoae  intercAtsare  different.  Always  the  power  which  tiiitiatea 
a  change  is  feeling,  separate  or  aggregated,  guided  to  its  ends  by  in- 
tellect; and  not  even  an  approach  to  an  explanation  of  social  phe> 
Domcna  can  1>e  ma<U-,  wiihoul  the  thoughts  and  sentiments  of  citinns 
being  rei-ognited  as  factors.  How,  tlien,  can  there  be  a  true  acconnt 
of  social  notibUB  without  a  true  account  of  these  thoughts  and  senti> 
ments?  Manifestly,  those  who  ignore  Psychology  as  »  prepaiation 
for  Sociology,  can  defend  their  position  only  by  proving  that  while 
other  groups  of  phenomena  require  spi-cial  study,  tho  phcnoracna  of 
Hind,  in  all  their  variety  and  intricacy,  are  beat  emlerstooil  without 
special  St  ndy ;  and  that  knowledge  of  human  nature  gained  hai^haiEard 
becomes  obscure  and  misleading  in  proportion  as  there  is  added  to  it 
knowledge  deliberately  sought  and  carefully  put  togetlicr. 
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DlTtUfO  tbc  months  of  September,  October,  and  Noromber,  Mai*. 
woA  SMtam  mro  companions  a<  OTonmg-etarB.     Ii  will  nnt  W  dif- 
Scab  to  Ktfognixe  them,  tiwiigh  the  nuidy  glom*  of  Mara  havu  Wen 
(nailT  rMnced  since  Julf  aitd  Angnu,  wlien  he  itharvd  with  Jupit«r 
iliF  domtnion  orer  the  WMtern  eki^s  after  simset.     The  dnll-yellow 
Intnof  Sxtnm  differs  markpdl}-  from  the  red  but  mori-  •lai^liki;  ti<;ht 
of  Usnt;  aD'i,  a.«  lh<-  two  |il:im-t.i  draw  ni'nr  ti>  each  other  late  iu  No* 
n^NC  (nuking  their  ne«it«et  approach  on  the  20lh),  it  will  bv  int«i^ 
mio^  to  «li0eiT«  the  contrast  between  the  red  and  yellow  {lUni'tM  of 
tb(«nlar  vyslein.     Stiiktog,  however,  at>  this  contrast  will  be  found  t4> 
fct,  B  is  h>«igni(iir.inl  compared  with  tliu  n-al  contniHt  which  cxicts  be- 
(ncn  the  two  planeta.     jfara  is  the  iesat  but  one  o^Uiv  primarr  intnt- 
Unof  the  solar  fiimily,  and,  although  he  pursues  a  conrse  outaide  the 
nnk*^  Im  IB  nnlikc  all  the  other  oupcrior  planets  in  being  nnnrcom- 
fuied  by  any  moon  ;  fais  Hmall  orb,  itUn,  itp{H-ani  tu  linn-  but  »  sbaU 
kwainospbeffie  envelope,  while  iu  physical  coustitutiou  he  apparently 
oettpk*  a  poMtion  bntwevn  the  earth  and  the  moon.    SAtnnt,  on  tbo 
Mkcr  hand,  is  inferior  imly  tu  Jupit«r  in  dimmHiona  and  masM,  whiloi 
W  ii  flperior  to  Jnpiter  not  only  in  the  aairuiiomical  aenae  that  bv| 
trarthoan  wider  orbit,  lint  in  theextcntand  importance  of  the  scheme 
mr  wUcb  he  bears  Rway ;  his  orb,  morrover,  like  that  of  Jupitvr,  ap- 
fmn  to  b«  the  scene  of  marvelous  proc«fcM-»  of  change,  implying  a 
m£tieM  sho^ther  unlike  that  of  the  earth  on  which  we  iire. 

W«  propose  to  giv«  a  brief  sketch  of  what  has  been  aeoortnincd 
ntptetaf  thb  wonderful  planet,  the  moiL  bnauiiful  t4do«eo|)ie  nbjt^ct 
ii  the  whole  heavens,  and  the  one  which  throws  the  clearest  light  upon 
tie  BStoiv  of  tiw  solar  system,  and  particularly  of  those  giant  planets 
•hiph  circle  onliridc  tbc  zone  nf  aNteroidif. 

We  would  at  the  outset  imprws  upon  the  rviidvr  the  nooMsily  of 
nving  Us  tboagbta  abore  those  feeble  conceptiouH  respecting  Saturn 
taA  In  «j«tem  wlu«h  sz«  sn|;geeted  by  the  ordinary  pictures  of  the 
plMH&  Whenve  see  Satnrn  prosentod  as  a  bull  within  a  ring,  or 
■•re  canAiliy  pictnr«>l  as  a  stri]>ed  globe  within  a  ayHteni  of  rings, 
«»ec«a{>t  to  regard  the  ideas  suggested  by  such  drawings  a*  ulTonling 
•  tntt  laiiliiam  of  the  planet's  natures  In  fact,  many  believo  that  the 
pinitt  and  its  ring*  arp  n'ally  like  what  in  prox-titiMl  Jo  these  pictures. 
Iiaksvld  be  nnderstoml  thai  what  haa  been  actually  i>ccn  of  Siitiim  )iy 
IsltsBBpie  mnuis  cannot,  in  the  nature  of  things,  aflord  any  truu  pict- 
■n  of  the  plaoet  and  its  ring  syslttn.  The  picture  must  be  filled  in, 
aet  \rj  the  imagiaatiun,  Imt  by  the  aid  of  reason ;  and  then,  though 
■Mb  will  atill  remain  unknown,  we  shall  have  at  Ic^iisl  a  f^r  juster 
aneeptkn  of  the  glories  of  tli«  ringed  world  than  when  we  simply 


ifilt  nmmi  hf  www  id  ■■■Tlrr  tnag  BaKf  aileK  wiborw  it>  fonning 
Nrfbw.  WlMfv  we  Mcm  to  •«•  aoU,  Itf  ria^  aeatl*  dhridnl  one 
AvHB  tim  oChcrdllMr  b^datk  flpMM  or  bj-  difcreaae  «f  tini.  th«re  may 
!<•  M  tttwiimmim  riBK>  m  ^ ;  tJ»  fyrt  «|aM«8  mar  be  do  ml 
K»^T  Um  AAnoM  oT  tint  nuf  nnpljr  b»  Afttvnc*  of  mairrial.  On 
Umm  ami  other  potat*,  the  knovn  &cti  liord  important  eviJcncr, 
■aJ,  bf  maonfng  uptm  Ihrm,  we  mn  earned  br  Wyond  tbe  reculis 
Ainttif  eonrnjmi  to  U4  hr  t^lMoopk-  n.-«rArc}i«s. 

Ihlarn  b  iIlaUn|fni«he<l,  in  the  first  plat^,  by  tbe  «nonnous  ranito 
of  kit  Mlflt,  not  a»cTvl)r  in  dirtanep  from  tbo  can,  but  in  tbe  di>tnncc« 
■hleh  aepanilo  It  fmni  tb«  oHiiu  »r  bin  neighbor  plaaeta.  Uia  mettn 
dtfll«nM  firom  th»  *un  in  abuat  872,0oo,ooo  milec,  his  actnal  ranjite  of 
llttUnPK  lyliiK  Wtwi-Mi  021,000,000  an<)  823,000,000,  Thwc  figure*  arc 
btipnatiiK,  but  thrjr  are,  In  ftcl,  meanin glens  fave  by  comparisun  n-i:h 
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Mhvr  di«t«necflorihfi  »«m«  clanB.  L«t  h  W  Doliowl,  then,  thai  RalumV 
in««n  dIstMwe  from  the  »iin  t-xoti-d*  the  «artli'H  m«ro  limn  nine  ami  a 
half  tinieB.  Now,  Jopiter's  dUiiinM;  exceeds  the  earth's  rather  more 
thai)  five  time*  (five  «ii<l  a  fifth  in  very  nearly  the  true  proportion)  [  no 
that  between  Jupiter'*  path  and  Satum'n  iht-re  lien  evcrywher*  a  epan 
[ally  equal  to  fonr  times  the  earth's  distaooe  from  the  nun.  So  much 
for  Satuni'a  »Mmt  oei^hbor  on  that  kidc.  Bnt  on  the  farthest  aide 
liea  Unnaa,  more  than  nioeteen  times  as  far  away  from  the  «nii  aa  our 
earth  tti ;  »o  that  between  the  paths  of  Saturn  and  Urarina  tboro  \\t% 
cvrrywhvro  a  ■pan  equal  toSatam'n  own  distance  from  theann.  Now, 
all  tliia  ia  not  intended  as  a  mere  diaplay  of  wonderful  distances.  So 
far  as  mere  dimenstona  are  concerned,  these  arrays  of  figurcit  aro 
more  imposing  than  impreesire.  ilut,  so  soon  aawe  take  into  account 
the  circiiinM ancv  that  a  planet  ia  in  somo  sense  rnlcr  over  the  spaces 
ilirough  whi(!h  Its  coutM  eanics  it,  Ihoiw  spaces  being  by  no  means 
teuantlesa,  we  see  that,  cctterU  paribit$,  the  dignity  of  a  planet  is  en- 
hanced by  the  extent  of  the  space  sepsrattng  its  orbit  from  the  orbits 
of  ita  m-ighbors  on  nther  vide.  Now,  tlic  epac«  between  the  |»thB  of 
Saturn  and  Jupitvr  exe«H)d«  the  Kpaco  inelowrd  by  the  earlh'a  orbit  no 
leas  tluiu  63  times,  while  the  H|>acc  between  the  pathn  of  Saturn 
and  Uranus  exceeds  the  space  iuoloeed  by  the  earth's  orbit  270  times  I 
.\MiimiDg  (as  we  seem  rompell^  to  do  by  continuitlly-growing  evi- 
doncv)  that  Saturn  and  hio  Hyxtcm  wvrc  formed  by  th<!  gathering  in  of 
matt4-r  from  tin*  region  over  which  Satuni  now  bcara  sn'ay,  we  eannot 
wonder  that  the  planet  is  a  giant,  and  his  system  wonderful  in  extent 
and  complexity  of  structure.  It  is  true  that  Jupiter  on  one  side,  and 
Uranus  on  the  other,  ^hare  Saturn's  nde  over  the  vast  spaec,  330  times 
iIm  whole  apace  circled  round  by  the  earth,  which  liie  beta'ecu  tlie  or- 
bita  of  his  neighbor  planets.  But  Saturn's  role  is  almost  snpremo  over 
tbe  gr«St«r  part  of  that  enormous  space.  Combining  Ihc  vastness  of 
tha  ipaM  with  its  pMiiion — not  so  near  to  the  aim  thai  solar  influence 
can  (creatly  interfere  with  Saturn's,  nor  bo  far  away  as  to  approach  tho 
rebnively-barren  outskirts  of  the  solar  system — wc  seem  to  find  a  suffi- 
cimt  explanation  of  Saturn's  high  position  in  (lie  scIk-du-  of  the  pluni-ls 
as  rwpccla  volume  and  mass,  and  his  fortmoit  position  aa  respects  the 
Domplflxity  of  tbe  system  over  which  he  bears  sway. 

Briefiy,  then,  to  indicate  his  proportions,  and  the  dimensions  of  Ha 

j^^f  it«ni : 

^/f  Satnm  has  a  globe  considerably  flattened,  his  equatorial  diameter 
^Tieliig  about  :0,000  mllcft,  while  his  polar  axis  i«  nearly  T.OOO  miles 
aborter.  Thus  in  volume  be  exceeds  tliv  earth  nearly  TOO  times,  and 
all  (h*  four  terrestrial  planet*— Mercury,  Venus,  the  Karlh,  and  Mai-s 
— takra  toffether,  more  than  33A  timee.  In  mass  he  does  not  exceed 
the  eartli  and  the«o  other  smallt r  plaiwU  ao  enormously,  because  his 
density  (regarding  him  as  a  whole)  ia  much  less  than  the  earth's.  In 
&«,  Ills  ilcnaity  is  less  than  that  of  any  other  known  body  (comets, 
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of  counts,  excepted)  in  the  soUr  nystMn.  TTu'  n-xder  in  dotibtlMi 
•ware  that  the  sun's  mean  density  is  ■Imoat  exactly  uue-fourtli  of  tbe 
eanti'a;  Jupiter's  is  atmoeteiactlythe  same  aBtliemin'H;  l>at  Saturn's 
ifl  littlo  morv  than  h»lf  the  snnV,  b^ing  represented  by  ili<-  number 
13  only,  wWrp  If'U  n-pn-mrnt*  \\w  vurth's.  Thri-,  iDstead  of  cxivt'vltog 
the  fartti  Dearly  TOO  timm  in  uihh.-<,  ah  he  would  if  he  were  of  tite  Mint 
deusity,  he  exceeds  her  but  about  00  timfx.  But  this  dispTx>porliMi 
must  still  be  regarded  as  enormous,  ettpeeially  wIm-h  it  is  added  that 
the  combined  mans  of  the  four  lerrestrial  pUnets  amount <  to  little  more 
than  the  forty-t»«nh  piirt  of  Saturn's  mam.  The  combinr*)  mass  of 
Untan*  and  Neplime,  though  these  are  memberH  of  the  family  of 
mi^or  plam-ts,  falls  »hort  of  ono-tliinl  of  Sstuni's  mass;  yet,  by  oom- 
parinon  with  Jupiter,  whone  hiuhk  exceeds  his  more  than  threefold, 
Sutum  Bppears  almost  dwnrfi-d.  Anil  it  may  be  noted  as  a  strildn'; 
cirtriim^taiice — owe  thai  is  not  xuflicicntly  recognimd  in  our  iixtronomiral 
trealiw*— that,  while  Jupiter's  maita  exeecsltt  the  combined  masR  of  all 
the  other  plnneis  (includiDg  Saturn)  ntmiit  two  and  a  half  times,  Saturn 
exceeds  all  the  remaining  planets  in  mass  about  two  and  thre«^qoart<T 
ttioee.  So  tmccpially  is  the  material  of  the  planetary  •ystem  di^ 
tribnted. 


r.o.  ; 
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The  mighty  globe  of  Saturn  rotates  on  its  axis  in  about  nine  hi 
and  a  half,  tlie  most  rapid  rotation  in  the  solar  system  so  far  as  is 
known. 

But  what  shall  we  say  to  indicati*  ailcqnately  the  dimmKions 
that  enormous  ring-!>yKtem  which  ciroles  around  Saturn  ?  Hera 
have  no  nntt  <)f  eomjmrison,  and  soarcely  any  mode  of  presenting 
i'aciH  except  the  mere  statement  of  numerical  relations.  Thus  the 
span  of  the  rings,  measured  across  the  centre  of  the  planet,  ami 
to  16?,000  miles;  the  fall  breadth  of  the  riug-Hystem  amonntu  to 
3S,1IO0  mile*.  But  (bene  numbers  convey  only  iroperfeet  ideas.  Per- 
hapa  the  best  way  of  Siiilicnting  the  enormous  extent  of  the  ring-«ys- 
I«m  is  to  mention  that  eireum navigation  of  the  world  by  a  ship  Bail- 
ing from  Engl.ind  to  New  Zealand  by  the  Capo  of  Good  Hope,  and 
from  Xcw  Zenlatiil  to  England  by  Cape  ITon),  would  have  to  lie  lO- 
peatod  31  timca  to  give  a  divtnnce  (^tiallug  the  outer  circumferenc«of 
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th  •  r'ln^-tyntta.    The  aame  double  Journey  amouoM  iu  distance  to  )>ut 
:il'->ul  tT<Hlilnl»  th«  breultJi  of  the  rin^yAtcni. 

As  to  tJi«  «oale  on  whioli  Hatorn'i  syBtcm  of  RatcUitca  ia  con- 
flimot«d,  wa  ■luUl  ixi«f«)y  reinurk  that  the  »{hui  of  the  oatermovi  satel- 
Utv's  ori>il  «IoimkU  nenrlj'  t  wurolil  tliv  ctmigili^tv  Hp&n  of  the  Jovisn 
Bj«t«in  of  ntclHiM,  nnd  exceeds  ibe  span  of  our  moon's  orbit  nt-itrly 
tonfold. 

And  DOW  let  na  consider  wbat  is  tbe  probable  nature  of  tbc  vast 
orli  whi<^h  travels— girt  round  alwiiyo  l>y  ttx  miglily  rin^-sytiiein — at 
(u  «nor>noiM  %  distancv  frum  tlie  aim  tliiil  liix  dink  Iim  tnit  tin-  nine- 
lit'th  part  of  th«  sIbo  of  tJie  aolar  diak  we  see.  Uav«  we  id  .Sainni,  us 
lta«  beem  to  loni(  tbo  ordinary  teachiofr  of  astronomy,  a  world  like  our 
own,  thon){U  larger — iha  abode  of  millionB  on  millio&s  of  living  ereat- 
ttTW  or  mui>t  we  adopt  a  totally  dilTrn-nt  view  <>f  x\m>  planot,  regard- 
\a^  it  as  differing  aa  muoh  from  our  earth  am  our  ^•iirib  diAt-rn  from  tbo 
mooo,  or  as  Satoru  ai>d  Jupiter  differ  from  the  sun  Y 

We  mnat  confees  that,  if  we  net  on  one  side  altofjether  the  ideas 
noetTcd  from  books  do  astronomy,  endcnrorin^  to  view  these  qnes- 
tioos  independently  of  all  preconceived  opinions,  it  appears  antece- 
dently iinproli»ble  that  Saturn  or  Jupiter  can  n*»vtabb}  the  eiuth 
Mtbvr  in  attributes  or  purpoee^  We  conceive  that,  if  a  being  capable 
of  travcnuig  at  will  the  interslellar  spaces  weru  (o  approach  the  neigli- 
borfaood  of  oar  solar  eyt^tvEO,  and  to  form  his  opinioo  respecting  it 
from  what  be  had  observed  in  other  parts  of  the  sidereal  universe,  he 
would  regard  Jupiter  and  Saturn,  th«  brothi-r  giants  of  our  system,  as 
rMentbling  rather  tboso  companion  <»rbs  which  un;  «cen  in  Ihc  case  of 
^Bvrtain  unequal  double  stars,  than  small  dependent  world*  liku  onr 
P  Arth  and  Venus.  There  are,  perhaps,  no  instances  known  to  our 
I  t^«Moplats  in  which  the  disparity  of  Ivjht,  as  distinguished  fn>m  real 
'  magiiilude,  is  <]nito  m>  great  as  that  which  exists  in  the  case  of  the  sun 
and  thelwochirlplonolsof  thosoUrsj-sU-m,'  Hut  wo  sou  in  the  heaven 
af  the  fixed  titars  all  orders  of  disproportion  between  doublo  stars,  from 
the  closest  approach  to  equality  down  to  such  extreme  inequality,  that, 
while  the  larger  star  of  the  pair  is  one  of  tbo  leading  brilliants  of  the 
baaVM)*,  tbe  smaller  can  only  just  l>c  discerned  with  the  lurgi-st  tele* 
yet  made,  used  on  tbe  dxrkeat  and  clearest  nights.    We  have  no 


■  Ena  tkli  li  Krt  ooit^n.  Jiipil«r,  seen  \a  full  Qlutninstion  rram  >  ]Uaiid-polnt  to 
j>t  UuU  boch  Jnpitcr  %dA  Ihc  aiia  mighl  be  teganldl  u  erjiull;  illiunt  rroia  It, 
iil.l  *pp<*r  to  iluBD  wiih  nibcr  moN  iliaa  Otv  3,iici0>1i  fiu-l  of  the  iiun'i  tiRhi.  Thl* 
wodU  enrTRApund  10  iIm  dtlhrenM  of  kppirvni  bri);hta«M  bet**en  two  •!•»  of  (kjuhI  ri^l 
■■(iilisdi  and  fptoador,  wlierwT  one  ww  sboitt  (li  Mmm  u  far  sray  u  iIwmIut.  T)wn> 
«Ni  be  as  dMbt  tkat  ihs  Urgtr  rtttKWn  a4  the  H«r*obtl»,  Ro«r.  «u]  Laudl,  and  thn 
pMl  Tft*r*an  ot  Or«ra*i«h,  FuUii»<r«,  and  Ciniliridi;tt  (railed  itum),  woold  bilnji  ibe 
htlhw  nl  Ivo  aoch  aUr*  Uilo  vln*  if  \ti«  nuarrr  irciv  of  iho  llrat  or  occnnd  mn^Uude  g 
I  Hri  tl  t>  nut  al  all  uallkH;  thai  aomv  of  Iha  nlOMdlngl;  mlnul''  lonipaniong  to  liriKht 
I  «IMB,  4bclM(4  bj  thaw  tanniBUBta,  maj  b«  planets  aUainc  "Uh  rcflMlcd.  cot  Khh  ii^ 
I      bnHhMlm 
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reaBoo  to  beli«vv  tlist  Uie  wrk'«  «t»p!<  jii*t  wlicro  our  j>oi«-i:r  of  trao^H 
itccaaee;  on  tlic  contrary,  since  the  iteriea  b  continuous  a8  far  xjH 
goo»,  KsA  ftince  our  own  solar  system  is  constituted  as  if  tt  beloi^ed 
to  the  series  prolonged  iax  beyond  the  limits  which  telescopic  scrotiny 
has  reached,  we  haw  rvsnoii  for  b^-licving  that  such  is  indeed  the  in- 
terpietati<»i  of  th<!  obsurvMl  facta.  In  utltcr  words,  we  may  not  on- 
n'asonahly  regard  our  solar  system  as  a  t]iutti{>1«  syHtvro,  a  double  star 
at  certain  ranges  of  distance,  whence  only  tli«  sqd  and  Jupiter  oonid 
be  Been  ;  a  triple  star  at  distances  whcnco  Saturn  could  bo  seen  ;  and 
a  quintaple  slur  where  Uranus  and  Neptutic  would  come  into  view. 
To  show  what  excellent  reason  exirts  for  rvgardiog  Mercury,  Venns, 
tlttt  Eartli,  and  Mars,  as  not  to  be  included  in  this  Ttew,  it  is  only  n<^ 
oeatary  to  remark  that  not  one  of  these  planets  could  be  seen  nntil  the 
limits  of  the  solar  system  had  bccii  erosKcd.  Toeycsi^^ht  such  asoois, 
not  one  of  the  four  tem-strUil  planets  could  W  seen  iWm  Satum,  and 
still  less,  of  course,  from  Uranus  or  Mt^ptunc^  It  would  be  as  unrea- 
sonable to  hold  the  nn^  of  asteroids,  or  even  the  myriailR  of  system* 
of  DHt«orolites  and  aerolites,  to  be  bodies  rescmbliu^  the  earlb  and  htt 
fetlow-teTTCstrial  planets,  as  it  is  to  hold  thene  terrestrial  planets  to  be 
bodies  re«vinbling  Jupiter  and  bis  fellow-giunts. 

In  all  eliarsaieristics  yet  recogniecd  l>y  asironoineni,  Jujiiter  and 
Saturn  differ  most  markedly  from  the  earth  and  her  fellow-planeu^ 
In  bulk  and  mass  they  lielong  manifestly  to  a  different  order  of  cro- 
nted  things ;  in  density  they  difier  more  from  the  earth  than  the  sni 
does;  tbey  rotate  much  more  swiftly  on  their  axes;  they  receive  much 
less  light  and  heat  from  the  sun  ;  the  lengths  of  their  year  exceed  the 
length  of  tJic  enrth's  year  as  remarkably  as  their  day  falls  short  of 
lien :  the  atmospheric  envelope  of  each  is  divided  into  variable  belts, 
utterly  unlike  any  thing  existing  iu  the  t-urth's  atmosphere ;  and,  last- 
ly, each  is  the  centre  of  an  important  subsidiary  Kcbeme  of  bodies 
quite  unlike  the  moon  (the  only  secondary  planet  in  the  lerrcKlrial 
&mily)  as  respects  their  relntions  to  the  primary  around  which  they 
travel. 

Notwithstanding  all  these  circum stances  in  evidence  of  utter  di>- 
simihirity,  and  the  fact  that  not  one  circumstance  in  the  eondttion  of 
the  major  planets  suggests  resemblance  to  the  terrestrial  plauetK,  a^ 
tronomy  continues  to  trrat  of  the  planets  of  the  solar  system  as  though 
they  formed  n  single  family.  It  woul<!  appear  ss  thotigb  the  teach- 
ings of  the  astronomers  who  lived  before  the  telescope  was  invented 
had  so  strong  an  inherent  vitality,  that  more  than  lao  centuries  and 
a  half  of  discoveries  adTcrsv  to  those  teacliings  are  powerless  to  difr' 
posses*  tliem  of  tbc^ir  authority.  For  no  olher  reason  can  be  va^ 
geatcd,  as  it  appears  to  me,  for  the  complete  disregard  with  which  tbt 
most  striking  characteristics  of  the  mqjor  placeta  have  been  treated 
by  modem  astronomer*. 

If  we  oon^dcr  one  fcalarc  alone  of  those  which  have  been  jut 
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ilkmed — tb*  ranall  mean  densitj  of  the  giant  planets — we  have  sii 
floM  the  strongest  pouible  eri<lenc«  to  sliow  that  thv  conditioa  of 
th«M  bodiM  must  be  onLLkn  Ituit  of  che  eartli.  Of  ooune,  if  w«  a«- 
aaBU  tbu  Satom's  lubiUaoe  (to  limit  oar  atteittioit  to  tliis  plnnul)  is 
eompoasd  of  mautrialH  altogetber  unlike  mty  whiuli  exist  on  eartli,  a 
WBJ  out  of  our  difficulty  is  found,  Ibougli  not  on  oaty  one.  In  that 
cswe,  boweTer,  we  are  ouly  subalitutiog  od«  form  of  complete  dissimi- 
laritj  for  aoothor.  And  all  th«  rcsulta  of  spectroeoopic  analysis,  as 
appliod  to  Urn  ook-sliul  l>»die*,  t«nd  to  •Imw  the  improbability  that 
•neb  diflereuces  of  eUmentary  constittitios  exist — wv  will  not  ssty  in 
the  solar  ayetem  only,  but  in  the  sidereal  uoiverse  i(»e)f.  If,  however, 
wc  admit  that  Saturn  is  in  the  main  conetitnted  of  elements  Biiob  as 
we  are  fiuniliar  with,  wo  fmd  it  extremely  diAiciilt,  or  rvther  it  is  ab- 
Milabely  impossible,  to  supjiosK  tliat  the  condition  of  bis  substance  is 
lik«  that  of  the  earth's.  There  are  oertain  niiniistakable  facts  to  he 
acco«nt«d  for.  Then  is  the  mighty  niAsa  of  Saturn,  exceeding  that 
of  tbs  earth  ninety-fold.  That  roau  la  endued  with  gravitatint'  en- 
ergy, preoiaely  iu  the  same  way  aa  the  earth's  mas*.  Thvre  must  be 
from  tbe  surface  toward  the  centre  a  oontinnallj  increasing  prcMinre. 
This  pressure  is  ealonlahle,'  and  enormously  exceeds  the  internal 
pressures  exi£ting  within  the  earth's  interior.  There  ia  no  possibility 
of  okTitioa,  a«  Brewster  and  othera  hare  opined ;  for  there  is  no  known 
mU«ri>l,  not  the  stroogcat  known  to  us,  iron,  or  platinum,  or  adumaut, 
«lii«l)  eould  renist  tbo  preasurra  produced  by  Saturn's  internal  gravi- 
UiioiL  Steel  would  be  as  yielding  as  water  under  these  presinureN. 
There  must  be  compreaaion  with  ita  conse(|uout  increase  of  deiiaity, 
■neb  compression  exceeding  many  million-fold  the  greatest  with  which 
trial  experimenters  have  dealt.  Tliitt,  with  tlivso  enormous  forces 
work,  the  noiuul  density  of  Saturn  as  a  whole  should  be  far  less  than 
that  of  water  b  ntli-rly  iticxplicable,  unless  Saturn's  condition  bo  ro- 
gMxled  as  altogerher  unlike  that  of  the  earth.  Wo  see  in  the  sun  an 
orb  whieh,  notwithstanding  its  enormous  mass,  has  a  mean  density 
tnoch  Imi  tlian  the  earth's,  and  little  greater  than  that  of  water  ;  but 
w«  have  nodiffloulty  in  utiderslauding  this  cirt^umstaooe,  l>ccausL>  wo 

>  It  ia  •  MUfOrtniM  to*  srirace  Ihu  Newton  never  putiliabed  the  rMSonin^  a-blrli  1«il 
blBi  w  lb«  oancluiioa  tkii  tlM  twib's  acaa  <teii«1i;  Is  eqiisl  to  b«tw«Hi  flve  uid  lii 
ll«SB  lh«  dsnaitf  of  wtur,  His,  m  vttrj  on*  knonn^  ba*  b««n  oonflRDod  by  iBTGnl 
•cytriaiMSal  awbodn  ;  u\A,  to  Ur  u  *ppnn,  Iha  probkni  i»  *  pure);;  ciprrUnmiiil 
Sa&  IFsMM^  bowiTtr,  in»dc  no  txpuKmtDtii ;  it  \»%t\,  none  haTi:  hccii  heard  of  d* 
I  by  Un,  add  It  Is  SMuosly  probablo  Ibmt  lie  had  an;  Initiuuicnta  of  (ufflcU'Di 
>  IbratMk  so  dUknlt.  Prof.  Grant  ucrfbM  NcwUm'i  conilmiuQ  to  ■  hsppy 
i;  yet  It  la  Terj  oaBk*  Rowton  to  nuko  n  gncM  on  luuh  >  matter.  It  U  rnorc 
I  thai  be  jessed  tW  «lcincnta  of  the  problem  Ih&n  the  mult.  Be  probubljr 
I  thai  IIm  aanh'i  oiui  U  compoicd  a(  ■  lubsianca  likv  ^ait^  and,  adopting 
I  law  of  eoipcBSiloa  for  luoh  ■  fuhtlaocc  (bated  on  exporimenl,  pcrbapt),  niciihtrd 
I  the  eenpraMhM  si  diArent  <l«plh%  and  lo  obtained  the  mean  de«tii>j  of  the 
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Bee  that  the  sun  is  in  a  state  of  intense  heat,  uid  wc  know  that  t^| 
beat  proilucps  clti.-ctii  snlagonistic,  ao  it  wru,  lo  tlK>Mi:  pmduRinl  by  ^H 
attraction  of  hi*  msHM  aa  a  wlio1«  upon  every  iKtrtion  of  litit  uibatan^l 
But,  if  wc  make  uo  similar  asaumption  in  Saturn's  case,  ire  find  |^| 
■mall  density  inexplicable.  ^| 

Another  ci  ream  stance  associatctl  with  the  qne«tion  of  Sulum's  de»  ' 
sity  iotrwlu<'Rii  new  ilifltciiIticM  of  thu  most  porplexing  natnru  if  it  be 
regarded  ac<)ordiug  to  the  ordinary  view,  wlule  il  seems  not  only  u- 
pUcable,  but  nuwifefitly  to  be  erpect«d,  on  the  theory  that  SAtum^ 
wbolo  orb  is  in  aa  tntuiitcly  healed  conditiou.  tiatura  c«rtainly  bu 
OD  atmotphcro  of  confidvraMu  depth.  Th«  bcltn  whidi  sturround  bh 
globe  are  evidently  prodaeed  by  elouds  in  his  almospbcre,  though 
what  the  nature  of  iheae  clouds  may  be  is  not  aa  yet  knowTi.  Th« 
brii-Uter  lwU»  ari(  the  clou<l-l)dt«,  while  the  darker  cither  »bow  hil 
real  surface,  or,  far  more  probably,  Iwlong  .limply  to  lower  clotul- 
layers.  These  belta  are  variable  in  apjwarance  and  positiou,  »om» 
times  changing  with  great  rapidity.  Their  r«at  extent  is  vw>Tmam, 
execeding  the  wholi!  iiurfaov  of  our  earth,  even  in  tbe  cau  of  the  na^ 
rowcst  belts  yet  st^eti.  No  oue  who  has  viewed  iliem  tbrough  iel» 
scopes  of  great  power  can  refuse  to  adopt  tbe  oonchisioa  that  the  at- 
mosphere in  which  theeo  grwt  cload-zones  are  enspended  must  be  of 
great  depth,  oortaioly  far  deeper  than  our  alnioxplHTe.  But  soeh  aa 
aimoaplieiv,  subjected  to  the  attractions  of  iiiaturn'^  roaaa,  would  b« 
eoormou&ly  compressed  nDdemeatb  those  manifestly  thick  cloud-lay- 
ere,  A  very  moderate  auumption  as  to  the  depth  of  the  atmosphere 
would  lead  to  the  oonolusion  that  at  iu  baao  il  must  be  denser  tha* 
water — that  is,  denser  than  Salnm  himself.  Ko  gas  eould  v:tSA  a* 
gas  at  this  density.  Apart  from  this,  we  are  here  arriving  at  tbe 
very  theory  which  the  ordinary  view  of  Saturn  t«sehes  tu  to  avoid — 
vii;,  the  theory  that  he  ia  utterly  unliki^  our  earth  in  pliyaieal  oondt- 
tiou.  We  may  much  more  c4)Dveuieiitly  arrive  at  tbe  same  gtuMnI 
conclusion,  while  avoiding  other  diffirolties,  by  ^mply  adopting  the 
eame  explanation  in  tbiit  ousc  which  xerves  to  account  also  for  tbe 
small  denaity  of  SaiiirnV  mass — viz.,  the  theory  ihat  Sainm'a  globe  ia 
in  a  state  of  intenae  heal. 

Bat  DOW  let  it  be  noticed  how  perfectly  this  view  of  S«tnRi*a  ooo 
dition  accords  with  tbe  theorirn  which  are  biTginning  to  he  establiahed 
rMpcctiBg  the  genesis  of  the  solar  system.  Whether  wc  regard  tbe 
plaueta  aa  formed  from  the  condensation  of  cnonuous  nebalouv  maMM^ 
or  whether  we  assume  that  they  were  produced  by  the  gathering  t» 
gethcr  of  matter  originally  traveling  in  denM  meteoric  flights  arouBd 
the  central  sggn'gation  whence  the  aun  was  one  day  to  bo  formed,  we 
Bee  lliat  the  lurgi-r  the  planet  the  greater  ninst  have  bc<-n  it.i  origiu) 
heat.  The  heat  generated  during  the  condensation  of  a  nebuloua  maM 
must  tlcpcnd  upon  the  magnitude  of  the  mass,  since  in  lact  the  ao- 
OCpled  thi-ory  of  heat  teaclica  us  that  the  original  beat  of  a  globe  n 
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fbnxMd  is  taCMUniblo  bjr  Uw  ictuikl  diS«r6u4;u  in  dim«ii»ioiui  Wtwe^^n 
thr  glulMi  mill  itN  itarvnt  ototiil-mnMis  and  of  ivtiir«e  the  larger  the 
olou'I-nuiflti  litu  ^raster  Uib  ditferciicv  would  DMiecMrily  W  It  in 
<M|u»lly  certaiu  that  Ute  beat  k^ic^^I^  l>]r  the  ffstbering-iu  of  me- 
teoriv  matter  would  be  bo  much  tiie  jj^ate^  according  as  tb«  ()auiiiity 
<rf  mstltfr  gallii-rc'l  and  guttering  was  f>reat«r ;  for  the  heat  \&  ]>ro- 
(laOMl  bjr  tliL'  downfall  of  HUch  muttvron  th«  globe  it  h«lpH  to  form, 
ami  tbe  grvaier  the  mass  of  that  glob«  the  grenUr  U  its  attracting 
loigbt,  the  tpwabar  th«  reloctty  it  goDerat«s  in  tho  fnlliug  nuiteora, 
and  tbtnrorc  th«  greati'r  the  hi-iit  produwd  wlien  they  are  brought 

lOfMt. 

SBtnra,  tb«ii,  woald  origioally  be  ranoh  hotter  thau  our  earth,  oa 
•Bf  theory  of  tlut  €V</UUion  of  our  aolar  system — and  there  arv  few  ax- 
tfoODftM-ri  oho  (iimbt  tltat  tiiC  aolar  ayBtcm  icn*  wrought  by  |>rt>c('»tivH 
of  *ri>iM)«m  to  ita  preaeot  oooditiou.  Jiut  ool  only  would  rialiini  be 
puuh  bott«r  thau  the  earth,  but,  nviug  to  bin  enonDDUi  slxo,  liu  would 
part  with  bia  heat  at  a  muoh  slower  rate.  On  botii  aocoontB  we  ebould 
bfor  tlutt  at  tliia  preaeat  timv  Saturn  is  much  hotter  tlian  tbo  vanb — 
in  other  wonlv,  iiiricw  our  <-artb  ittill  r^Ttuiiin  no  tui:oitHid<.'nthle  propor- 
tioB  of  it!)  oriffiual  beat,  8atum  may  be  luuiimed  to  be  in  a  state  of 
btcnH  beat.  What  bia  actual  heat  may  be  ia  not  so  easily  deter 
Buiwd.  Wo  ihnll  pn-scntly  show  rcaaons  for  Wlicving  Uiat  an  inforior 
limit,  below  which  hi*  lu-at  d'X'n  not  \\i.\  \*  indicati;d  by  the  fact  that 
ho  still  ptwetefca  inltcn-nt  lumiuomy.  On  tliv  other  hand,  n  supcriot 
Aatit  ia  indicated  by  th«  fact  that  his  iiibereiil  luminoetty  in  not  gn,'ut, 
that,  in  all  probability,  the  thicker  cloud-aoac-a  of  Saturn  prevent 
the  paasage  of  the  greater  part  of  hie  light.' 

We  Rhould  infer,  then,  tluit  Saturn  in  m>i»v  respects  resembles  the 
ran,  tlwugb  of  oourae  the  very  same  reasoning  which  teachca  tm  to 
I>ult4rve  that  Saturn  Is  very  much  hotter  than  the  earth,  lead*  us  nUn 
to  the  conclusion  that  it  ia  not  nearly  ho  hot  as  the  sun.  Now,  thus 
Hewing  Snturn,  we  should  be  led  to  expect,  apart  from  all  teIescoj>ic 
evldenoe  to  that  cSect,  that  he  would  n-Hcmblv  the  nun  in  oertaia  gen- 
nal  feaiarea.  For  iiiHtance,  we  might  ex[fect  that  he  would  have  spot' 
aonea,  while  his  equatorial  zouo  would  be  free  IVoiu  upots ;  or,  if  it 
woe  thought  that  so  eWc  a  resemblance  was  not  to  be  looked  for, 
then  wr  might  wlill  expert  that  his  equatorial  Eone,  like  the  huu's, 
would  tx;  dintinguished  from  the  reat  of  hts  surface  by  some  well- 
marked  (leculiarity.  This  is  the  case.  The  equatorial  eone  of  Saturn 
ia  diatiti([uished  by  a  peculiar  brightnen  from  the  rest  of  bis  lurAice, 
^Mxmieb  that  the  late  Prof.  Ntchul  was  led  to  rt^nl  tbia  xone  ■■  the 

■  '  To  prcvnl  MluppnbMulaii,  It  may  Iw  m  well  to  rcmtnil  tlw  reader  that  the  sp- 

Hnu  (DBtlmiiij  or  ^hira*(  «(aed-b«lu  bftionimB  ImpIlM  ibst  ih«r  art  rMll^ooo- 

Haaw^  ud  li  Ik  <iti  '  p/nari  gieumli  bifttil;  itDprobablc  (hit  Ihej  ara  to ;  ot>«mnp  in 

hb  tluU  ■mill  ■■a  or  thna byadrad  nUha  ia  Itngth  and  bmatJlli  would  bt  quil* ondU- 

I M  Saura'a  wciiM  dtoiaeoe. 
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tioene  of  a  conetaDt  precipitation  of  meteoric  matter  from  tbe  insim^l 
rih«  riflg-fijetciiL  ■ 

Xow,  tltcm  is  ODi>  !ni]x>rta»t  pwioliantj-  wtiich  di»tiii^ahes  th« 
equatorial  brijj^bt  loae  of  Saturn  &om  that  of  Jiipit«r.  Jupitvr'v  nsb 
U  almost  square  to  thv  level  of  thi-  path  in  which  he  travels  aroiiml 
the  Bun ;  so  that  hit  <.-<iunioriul  xonc  lies  nearty  in  that  level,  and  ia 
iJturefore  directly  illiuniuated  by  the  sun.  The  aspect  of  Jupiter  in 
bet,  as  seen  from  the  son,  is  alviay  that  which  our  earth  preseuu  in 
spring  and  aotumn.  But  Siitnm  hiu  nn  iixiit  very  considerably  sloped 
to  iha  level  of  the  pulJi  in  which  he  travelR.  It  is  luorr  nloptsl  even 
l.tlun  our  earth's  axis.  So  that  in  the  course  of  his  long  year  of  10,7M 
'days  (39)  of  our  years)  Satnm's  globe  presents  toward  the  »un  all  Ibe 
THTtngMpcclK  which  our  earth  prcHenta.only  withaKomewbat  greater 
tmnge  of  variation.  At  one  time  ho  is  placed  as  our  earth  is  in  Kpring, 
rand  tben  his  equatorial  belt,  as  seen  from  the  bud,  appears  to  lie  stimight 
across  the  middle  of  his  disk.  Rather  more  than  ecven  years  later  b 
is  posed  as  our  earth  is  poKcd  at  midHummer,  hit  northern  pole  i* 
bowed  toward  the  sun,  and  his  equator  U  sevn  as  a  half-oval,  curving 
far  south  of  the  middle  point  of  his  disk,  lie  passes  on  from  this  po- 
sition, and  in  Hcven  more  years  he  is  plnccil  as  our  earth  is  in  autnmn, 
with  his  equator  again  lying  straight  acrosshis  disk.  Tltcn,  seven  yeais 
or  so  later,  bo  presents  the  aspect  of  our  earth  at  midiriiiier,  his  ecjua- 
tor  curved  into  a  half-oval  passing  far  to  the  north  of  the  middle  point 
of  his  di«k.  And,  finally,  at  the  iMii)  of  yet  seven  year*  more  (or,  more 
exactly,  of  one  complete  Satumiau  year  from  the  commencement  of 
tliese  changes),  he  ia  again  as  at  first,  Xow,  it  Eeems  manifest  that,  If 
tba  great  cloud-zone  which  nnrroumlK  8aturn,  ap{H-aring  ne  a  nearly 
white  ring,  were  due  to  solar  action,  it  would  fluctuate  in  position  a* 
these  changes  proceeded.  The  very  length  of  the  Satumian  year 
should  insure  the  occurrence  of  such  fluctuations.  We  have  only  to 
inquin^  what  Inkox  pince  on  our  own  earth,  where,  though  we  haw 
nothing  comparable  with  the  belt  systems  of  Jupiter  and  Saturn,  w* 
have,  nevenbeless,  over  ocean-regions  a  sun-raised  tropical  cloud-band 
in  the  middle  of  tbo  day.  This  cloud-band /btfotrs  the  sun,  being  eqs» 
Uorial  in  spring,  paxKing  far  north  of  the  equator,  evrn  to  the  very  ItmK 
Fof  the  torrid  xoiie,  in  summer,  returning  to  the  equator  in  auinmn, 
passing  to  the  southern  limit  of  the  torrid  zone  in  winter,  and  retumii^ 
again  to  the  equator  in  spring.  In  fact,  this  elond-band  aa  seen  from 
the  snn  would  always  cross  tJie  middle  of  the  earth's  face  as  a  straight 
line  in  spring  and  autumn,  and  .is  considerably  more  than  a  half-oval, 
agreeing  in  position  with  the  tropics  of  Cunccr  and  Capricorn,  at  mid- 
Kummer  and  midwinter.  But  nothbig  of  the  sort  happens  in  Saturn's 
case.  Ilia  t-quaiorial  white  ring  is  raoUy  equatorial  at  all  times,  ia- 
Btead  of  being  drawn  to  his  tropics  at  his  midsummer  and  midwinter 
seasons.  This,  in  our  opinion,  is  ilccisivo  of  the  origin  of  this  graai 
band.    If  it  were  sun-rsised,  it  wotild  obey  the  son ;  but.  Wing  raiu^ 
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\)j  Satnnuao  action,  its  position  is  toiiAy  determined  bj  Saluni'«  rotiir 
tioti,  Rn<l  it  thcivfoiw  rrmnin#  conKtantIf  L-(]uatorinL 

But  m'xt  A  wry  utrnnge  and,  at  it  finit  vii-nr,  iitcn-dible  olrcum- 
•taaee  Ita*  to  t>e  eonsidered  in  immediate  connection  witli  llic  ntlationa 
we  have  been  destiny  with. 

It  sonnds  etartltog  to  taggeiit  that  &ilurn  profxihhj  changf4  at 
timet  m  tise  and  ihape.  Yet  llifi  erid<-nco  in  favor  of  tlio  eiiggestion 
if  TMTf  weighty.    It  may  briefly  Iw  presented  aH  followH : 

In  April,  1805,  Sir  William  llerscbcl,  uAo  hnd  hitherto  alieayii  aetn 
thf  planet  of  an  oval  fig  art ,  fonud  that  it  presented  n  mrangtOy  dl*- 
ton«d  appearance.  It  wns  flattci>c<l  as  osiial  at  the  poled,  but  alco  at 
the  equator;  accordingly,  it  had  a  qnadrangutar  or  oblong  figure 
(with  rounded  corners,  of  course),  ila  longest  dbractcnt  lieing  (he  two 
whirh  (crossinj;  each  other  in  the  middle  of  iliodi'k)  pnH«ed  from  north 
latitude  43°  on  S*lnm  to  the  eame  M>uth<'rly  latitude.  Or  vc  mny 
othervise  dewribo  the  appearances  presented,  by  saying  that  Saturn 
seemed  meoUen  in  both  the  trmpcralo  zones.  llerscbcl  found  that  the 
same  appearance  waa  pre«entcd,  no  matter  what  tch-itcopo  he  employed, 
mod  be  tried  many,  some  !>even  feet,  some  ten,  one  twenty,  and  one 
forty  feet  tn  length.  With  these  telescojies  Jupiter  presented  his  or- 
dinary oval  aspect,  But  IlerRcbel  is  not  the  only  astronomer  by  whom 
soch  appearoneca  Imre  been  noticed.  On  Aiii;u»t  5,  1 805,  SchrUter 
fraud  tliBl  Saturn's  figure  was  distorted.  Pr,  Kitchener  «iy«  that  in 
Um  autumn  of  IB18  he  found  Sattirn  to  hnvc  the  figure  described  by 
Herschel.  Tlie  present  Astronomer  Itoyal  has  seen  Saturn  similarly 
distorted,  and  on  another  occasion  JIatlened  in  the  temperate  Koues. 
In  Jannary,  16*>S,  Coolidgo,  wiih  tlic  sjilcndid  refractor  of  the  Cam- 
bridge (U.  S.)  Observatory  notici'd  a  nwoUen  appearance  in  8atnrnian 
Ulltndo  so";  yet  on  the  9th  the  planet  had  resumed  its  usual  ospcet. 
In  the  rejwrt  of  the  Greenwich  Observatory  for  IflftO-'Ol,  il  is  stated 
that  **  Saturn  ha«  xomttimrt  .ippearcd  to  exhibit  the  gqtuire-tftoutdfred 
aspect."  The  two  Bonds,  of  America,  siirpsNicd  by  few  in  obscr^■^ng 
skill,  liavo  seen  Saturn  squarti-shouldered  and  bavu  tiotiec-d  varialiona 
of  shape.  It  aeema  impossible  to  reject  such  testimony  as  this.  Nor 
can  it  he  dispo»cd  of  by  showini'  thnt  ordinarily  Saturn  presents  a  per- 
fectly eilipttcal  figure.  It  is  the  Mwntial  point  of  the  circumstances 
we  nr«  oonaidering,  that  they  arc  unnitual. 

'Sow,  we  do  not  ]iretend  to  ei]>lain  how  such  changoa  of  aliape  are 
bcooght  alHJUt.  Ua(  we  would  invite  special  attention  to  the  circom- 
stancft  that  if  these  changes  l>e  admitted  as  having  occasionally  oc- 
esrrod  (aud  ve  do  not  mc  how  they  can  bu  called  In  queatlon),  then  the 
rcsnil  Is  only  atarlling  In  oonneotlon  with  that  theory  of  Satuni'a  coi> 
ditiou  which  we  are  here  opposing.  If  ^^tum  be  a  globe  resemhling 
ou  oarth,  tlien  sinkings  and  nphcavals,  such  as  these  appearances  in- 
dtoate,  nost  be  regarded  as  involving  amaung  and  nioxt  sinpcndous 
throes— «s  la  fact  ah»olute1y  incredible,  &o  matter  what  evidence  may 
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be  found  iii  tli«ir  favor.  But,  eo  soon  as  we  regard  Sataro'e  whole 
globe  as  in  a  Gtato  of  iutcnso  he^l,  and  bis  bel(-Byst«in  as  indkating 
tlie  conUnnal  action  of  forces  of  i>normouB  activity,  ve  no  longer  find 
any  difliculty  in  iindi'ratanding  the  |K>4Kib)litf  of  ebanges  such  as  Sir 
W.  Hrrscliul,  Sir  G.  Airy,  the  Bondst,  and  others  of  like  observing 
sltill,  have  seeu  with  some  of  ilie  linost  reflecting  and  refracting  IcJc- 
M?o]>ea  ever  conatrnctcd  by  iudd.  Nay,  we  tnay  even  go  fortlier,  and 
find  in  solar  phenomena  certain  reasons  for  believing  that  Stum's 
globe  woulil  be  subjected  to  prx-ciwly  such  ehanges.  It  appears  to 
have  lieeii  rendered  extremely  ]>robablc  by  Secetu  and  ollient,  that  o«r 
Bun's  globe  varies  in  dimensions  under  llie  varying  inOueiices  to  vrhieli 
he  is  snbjoctcd.  At  the  height  of  the  spot-petiod  the  sun  eeems  to  bt 
reduced  in  diameter,  while  his  colored  sierra  it  deeper,  and  the  red 
promiiMinecs  are  larger  tliao  nanul,  tlie  reverse  holding  at  the  tiiw 
when  the  situ  han  no  spots  or  few.  Of  course  this  is  not  understood 
as  implying  a  real  change  in  the  qnantity  of  solar  matter,  but  only  as 
indicating  the  varying  Icvol  at  which  the  tolar  cloud-cnvclopc  lies.  We 
may  safely  assume  that  tliese  change*,  whicli  correspond  lo  the  great 
sj)Ot-period,  affect  chiefly  the  spot-tones  which  lie  io  tlie  parts  of  the 
snn's  globe  corresponding  to  our  temperate  sones ;  but,  for  (he  saate 
reasons  that  the  sun's  globe  is  perfectly  spherical  so  far  as  measnie- 
ments  can  be  (li'pviidMl  upon,  namely,  because  of  lis  rclutivdy  slow 
rotatiou — such  difl'ereuces  would  be  too  slight  tA>  he  meas^urablc.  Re- 
garding Saturn,  then,  as  we  have  already  been  comiielled  to  do  for 
other  reasons,  as  resembling  the  son  so  bx  that  he  is  in  an  intensely 
heated  oonditioii,  we  tee  grounds  for  believing  that  Am  temperate  zones 
would  bo  exposed  to  vanations  of  level  (cloud -level),  which  at  times 
might  be  very  considerable,  and  thus  disceniible  from  onr  earth.  For, 
owing  to  his  rapid  rotation  on  bis  axis,  all  snch  effects  would  lie  rda- 
tively  greater  tJtao  on  a  slowly  rotating  orb  like  the  sun ;  and  in  fact 
we  recognise  tius  distinction  in  the  great  compression  of  Satnm's  globes 
Moreover,  if  wc  rcgiml  the  waxing  and  waning  of  tbc  solar  spots  as 
|SHOciatcd  willi  the  motions  of  the  members  of  the  sun^s  family,  m^ 
BOui  well  nnderstand  that  the  members  of  Satnm's  family,  which  lie^| 
mnoh  nearer  to  hiro  compared  with  his  own  dimensions,  sbotUd  prodnee 
more  remarkable  effects.'    But,  nlietlicr  this  be  so  or  not,  it  is  cert 

'  It  mutt  not  bn  undcntood  CiU  in  thui  iptoking  wo  counl«nMiee  tbo  Ifaeoty  t 
•Ithsr  the  pUnvbi  produce  iho  *ua-<puts,  or  the  litlcllilo  of  Satarn  tS<n  the 
tHAti  changM  vc  bavp  been  draliag  Kiib.  Tlie  r«l  cauiea  vt  nil  toUr  plicoonuaB  i 
bt  ilou|[bl  ID  llio  mm'*  o«D  glotie  ;  and  Satttmiia  pbrnomcn*  arc  la  Ibc  mD-'li,  wa  bsrt 
little  doubt,  produced  hy  SalnniiaD  actioo.  But  crca  u  our  ciaon  (ptobablf )  excrti  la 
inBaenoc  on  the  occnmnrc  ot  urthqotkM  aud  toIossocs,  not  bj  h«r  o«a  sltniclim 
diroetf;.  but  bj  afTcclini;  the  bBlanco  between  lematrial  foKM,  m  it  nuj  well  be  tl«* 
ibe  plmeu  isdlrecllj  affect  tbc  lun'a  condliiao,  and  that  tb«  SUBraSaa  hmBIUs  «<a 
more  «Ov«tual[jr  net  upon  Saturn.  It  would  be  axtrttnelj  Iat«rtMJiic  to  Iiiniiin  sjiifliw 
Uij  GOnntMilion  can  be  tnicijd  betwwn  thi<  rbunKM  cf  (ho  ^turnUn  bdts  ml  4feHH 
lion*  or  bia  tatotlitci.  Or  the  inquirj  isJjbt  bfl  BiOt«  mitlij  ud  qvlts  •>  «fM^^H 
sfipHixI  to  Jupiter  and  hi*  ajMom.  ^H 
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Btlut,  vlHireu  there  is  nothing  inoxplioablo  or  even  Tory  ■nr]>rii!iiig  in 
nnppoiing  that  Satitnil&n  clouil-luyi'm,  i^'Hulting  from  the  aetJuii  of 
intenw  Satumtan  beat,  alter  greatly  at  timoa  in  lervl,  the  obgervationa 
r  ve  have  described  become  altogether  ioexplicablc,  and  cannot,  in  &ict, 
Pbfl  rcjcct«d,  if  we  adopt  the  theory  that  Saturn  rc«onibIes  the  eiirtli  on 
Ivhich  we  lire. 

I  It  roay  b«  aalccd  whether  Jupiter,  to  which  planet  tlio  same  rco- 
noning  maj  be  applied,  has  ever  hIiowr  signs  of  umilar  cbaogca.  To 
lihb  it  nmy  Snt  be  replied,  that  wo  Ebonld  not  expect  Jupiter  to  be 
Paflected  to  the  Kitmo  degree,  «iinply  because  the  chief  diet  nrbing  causes — 
his  utvlliu-s  and  the  aun — are  alwaya  nearly  in  the  uaEuci  level,  owing 
|to  the  peovdiarity  in  Jupiter's  poec  to  which  attention  haa  alreadf  been 
idirect«d.  But,  secondly,  sueh  bricdy-l.tEling  change*  n«  wfl  might  ez- 
nect  to  detect  baT«  occasionulty  been  suspected  by  olwn  ■  :  r.ri* 

ndcnbic  skill ;  and  among  otben  bythe  well-known  Selirii.j,  <<i  I.ili- 
ItalhaL  Such  changes  have  coasialcd,  for  the  most  part,  merely  in  a 
plight  flattening  of  a  part  of  Jnpiter>  outline.  Uut  on  one  occasion  a 
pery  remarkable  phenomenon,  only  (but  very  rvadiiy)  explicable  iu 
■this  way,  was  witnessed  by  three  practised  obsurvers — ^Admiral  Smyth, 
frroC  Pearson,  and  Sir  T.  Maotear — ut  tliree  different  stations.  Ad- 
miral Smyth  thus  describes  what  he  saw^.  "  On  Thursday,  Juno  3S, 
BBSS,  the  eveuing  being  extremely  fine,  I  wa«  watching  tlie  second 
ItBtellite  of  Jupit4T  aa  it  gradually  approached  to  tranult  Jupiter's  disk. 
lib  appear^  in  contact  ut  abotit  half-past  ten,  and  for  some  minutes 
Bvroainod  on  the  ed}|;e  of  the  di^k,  presenting  an  appearance  not  unlike 
Hlint  of  the  lunar  mtunlains  coming  into  view  during  the  moon's  Snsl 
kuafter,  until  it  finally  disappeared  on  tho  body  of  the  planet.  At 
■east  twolro  or  thirtovn  minutes  must  have  elapsed,  when,  accidentally 
Raming  to  Jupiter  again,  to  my  astonishment  I  perceived  the  same 
B&toUite  0U(4i<fe  th«di»k/  It  remained  dt:itinct!y  visible  for  at  least 
Ifottr  minotcs,  and  then  suddenly  vnuisbed  !"  For  our  own  part,  we 
Hui  conceive  of  no  possible  explanation  of  this  remarkable  pbcnonioiion, 
knless  It  be  admitted  that  (he  change  was  in  the  apparent  outline  of 
Unpitcr.  Of  counc,  to  suppose  that  even  a  cloudlnyer  roxe  or  fell,  in 
n  few  [sinatea,  several  thousand  miles  (about  8,000,  if  the  stated  times 
■be  correct),  b  as  inajraissible  as  to  suppose  the  solid  crust  of  a  globe 
■o  BadeTgo  so  vast «  change  of  level ;  but  nothing  of  this  sensational 
dMCription  is  required.  All  that  would  be  necen^iiry  would  be,  t^iat 
■n  Bpper  clond-tayer  should  for  a  few  minulos  be  dissipated  into  vapor, 
either  by  warm  enrn^nlx,  or  more  pro)>abIy  by  a  temporary  increase 
rof  tbo  heat  supplied  by  Jupiter's  flery  globe  within  the  cloud-envelopes, 
bed  that  a  few  minutes  later  the  clouds  should  form  a^aio  by  the 
boadeosatioa  of  the  vaporized  matter.  The  chiingeit  in  the  aspect  of 
ilfae  Jovian  belts  are  oflen  sullieiently  rapid  to  indicate  tho  operation 
of  prrclsety  such  proceitos. 

Jkuoobted  with  such  phenomena  as  we  have  mentioned  is  the  evt 
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dence  wc  have  la  to  tho  briglitaess  of  SatnrD  and  Japlttr,  If  tbe^ 
planets  were  perfectly  clond-«n compassed,  ve  ehould  «xp«ct  tticm  to 
bbinv  niuvh  niuro  brightly  tbau  e«rtlij-  or  rocky  globc«  of  «qnal  eise, 
IniiiiUsrIj  placed,  and  turrouiided  ouly  with  a  tenuous  atnio»plicrc.  In 
fact,  we  should  expect  the  planets,  if  Gloud-«n«ompassed,  to  ehine  about 
four  timcx  ne  brightly  a«  though  tbcy  were  constituted  like  oar  moon. 
Tli<-y  would  ill  that  case,  howpvor,  ho  white  plan«t»,  not  only  as  wen 
by  the  naked  eye,  hut  when  cxaniiued  with  the  telcHcope.  In  jwint 
of  fact,  tbey  ehine,  according  to  the  very  carefnl  meaauremeuts  of 
Zt^llncr,  abont  oa  brightly  as  though  they  tcvre  perfectly  clo^d-eave^ 
oped ;  hut  thi-y  arc  imithcr  of  tliem  found  to  he  while  uuder  telescopic 
scrutiny.  Bond,  of  America,  says,  indeed,  that  Jupiter  idiincs  /Wr- 
teen  times  as  brightly  as  he  would  if  constitnted  like  the  moon ;  and 
though  this  is  a  surprising  result,  and  would  imply  that  some  portion 
of  Jupiter's  light  id  certainly  inherent^  it  is  well  to  notice  that  it  is 
confirmed  by  De  La  Hue's  photographic  researches ;  for  he  found  that 
a  photographic  imago  of  the  moon  can  be  taken  in  abont  two4birda  of 
the  time  required  in  Jupiter's  case,  whereas  the  moon  should  require 
but  a  twenty-fifth  of  the  time  rctioirtd  by  Jupiter,  if  her  n-flecting 
power  were  equal  to  his,  since  Jnpiter  is  fire  times  as  far  away  from 
the  sun.  It  would  follow  from  this  that  Jupiter  shines  nearly  sereD- 
teen  times  as  brightly  as  he  would  if  he  were  constitut^'d  like  the 
moon.  Tahing  the  lowest  eiitininte,  however,  we  find  that  both  Saturn 
and  Jupiter  shioe  mncb  more  brightly  than  planets  of  equal  size  and 
similarly  placed,  but  haring  a  surface  formed  of  any  kind  of  earth  or 
rock  known  to  us.  And,  taking  into  acoount  tho  wcll-ntar1:ed  colors 
of  thl^aR  planets,  it  follows  as  an  almost  demoiutralc^I  fact  that  each 
shines  with  no  inconsiderable  portion  of  inherent  light.' 

So  soon  as  we  view  Saturn  as  a  globe  intenMtly  heated,  and  t 
■ccne  of  forces  of  enormous  energy,  wc  are  compelled  t^>  dixmic*  t 
Idea  that  he  is  the  abodeof  life.  liut,  singularly  enougfa,  this  conci 
sion,  which  was  rejected  by  Brewster  as  rendering  apparently  nnin^ 
telligible  the  existence  of  so  large  and  massive  an  orb,  girt  abont  liy  a 
system  BO  complex  and  beautiful,  does  in  reality  at  one*-  present,  in  an 
explicable  aspect,  not  merely  tho  van  bulk  of  Saturn  himself,  but  the 
scheme  over  which  he  bears  sway ;  for,  as  it  seems  to  us,  not  the  least 
of  the  objections  against  tho  theory  that  Satom  is  an  inhabited 
vorld,  is  found  in  the  naeless  wealth  of  materia!  exhibited,  on  that 

'  I  mi^t  take,  ■*  rqiullj  ooii*)ociaf>  proof  «r  iha  biUmiiJ;  hotted  etmdiilca  of  tkw 
1^1  ptiaMs,  tlw  bot  that  Ifae  «b*do«s  of  tbo  aooret  Mtdllicf^  nlucb  UiRirtticallr  (bouU 
b«  ItlMk,  liMv  11)1111/111114  been  smo  Io  b«  Kraj,  uid  nsTtr  appear  to  b*  mucli  d>ikcr  llisn 
tlw  foDrth  mitiJliln  in  iraniilL  Jlnd,  u  irutficiful  prvof  of  [h«  gnat  dcptb  "t  Jiipil«r'l  at- 
mo^hcre,  1  TOuld  takr  Iha  t«ct  lli»l  KjmctimM  two  ihailowa  bar*  b««n  seen,  hnih  b«1ae(. 
ii^  to  the  Mine  ••tcSitc.  ntnrcrtv.  U  wddM  nquire  mure  «pii«a  Ihaa  can  bcrr  tic  irparvd 
to  iho*  the  force  of  tbe*«  fact*.  I  raniiad  the  reader  that  irhalCTct  U  pnnrcd  mpcctug- 
tb*  eondition  dI  Jupiter,  ma;  Im  ngudtd  aa  icndeml  probabhtof  hii  tirolbcr  ['''■fl 
Saturn.  I 
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"■pjWtutioQ,  in  his  riiig-«yBt«ro  aixl  faiiiil<r  of  Bftt«11it<>fl.  Tt  is  very 
*A\  to  gruvr  rapturous,  u  many  bc»ii1c«  Itrriritlcr  aiitl  Clialmere 
"»^  iemv,  nvi-r  th«  beauty  of  tbv  Satunilnn  nWa*,  illuminateil  by  ao 
Ouay  latcllitca  ami  l>y  (li«  glori»uit  rings;  and  it  i»  very  progier, 
no  doabt,  f<>r  lIiOM  who  so  view  Saturn's  system,  to  dwvll  in!iuiriri;'Iy 
oo  tbe  benefi'.'onc-o  with  which  all  this  ahun<I.->[irc  of  redei-twl  light 
hu  boon  providvd,  to  malic  up  to  thu  Satumians  fur  the  Hmall  amount 
of  light  ami  heat  n-liich  they  reocirc  from  the  aun.  But,  tinfortu- 
sat«ly  for  this  way  of  viewing  the  matter,  the  salellitv^  am]  nnga 
do  not  by  any  means  6uhM>rvo  the  piu7)0«ca  thi»  ascribed  to  them. 
Etod  if  all  thfl  saU-IIitca  cnnld  bo  fall  together,  Ihvy  would  not  sup- 
ply a  sixiocoih  part  of  tho  light  which  we  nici-Ive  from  our  full 
moon;  and  they  cannot  even  appear  rery  beautiful  when  no  coimider 
that  the  apparent  hrigbtne^s  of  their  sur&ce  can  be  but  about  one- 
■inetielh  of  the  brightness  of  our  moon's.  As  for  t)io  rings,  so  far 
from  app«ariRg  to  be  contrircd  upccially  for  tho  ndrantagv  of  Sutur- 
niu  being*,  these  ring*,  if  Saturn  \ctre  inbahit«d,  would  he  the  nioxt 
mbohleTous  and  iDconrenient  appendages  possible.  They  would  ){ive 
light  during  the  snmmcr  nights,  indeed,  when  light  was  little  wanti^d, 
though  f  ven  this  service  would  be  counteracted  by  the  circumstance 
that  at  midnight  tbo  enormous  shadow  of  the  planvt  would  hide  tho 
aier  part  of  the  rings.  But  it  is  lu  winter  that  the  riu^a  would 
let  moat  ioconveuieutly;  for  then,  Just  at  the  season  when  the  Satur- 
uiaiia  would  moat  require  an  additional  supidy  of  light  and  heat, 
tbe  rings  would  cut  off  for  cxteasiTe  regions  on  Saturn  the  whole  of 
the  solar  light  and  heat  which  would  otherwise  be  received.  Dr. 
Lardm-r  wm  quite  mtitulcen  in  supposing  (after  a  cursory  examination 
of  tho  mathematical  relations  involved)  that  the  ecUpees  so  produced 
would  be  bat  partial  Uis  object  was  excellent,  since  ho  songhl  to 
tbow  that  "  the  infinite  fkill  of  the  Great  Architvct  of  tho  universe  baa 
not  p^-miittol  that  the  stui>endou»  annular  appendage,  the  uses  of 
which  ttill  remain  undiscovered,  should  be  the  cause  of  stioh  darkness 
md  desolation  to  the  inhabitanta  of  the  pUnot,  and  such  an  aggravs- 
lion  of  the  rigora  of  their  fifteen  yean'  winter,"  as  would  n^ull  from 
rclipsfs  l&iting  many  mouths  or  even  years  in  succession.  But  we 
anst  not  endeavor  to  strengthen  faith  in  the  wisdom  of  the  Almighty 
by  means  of  false  matheraatim.  So  soon  as  tho  subject  is  rigorously 
trated,  wc  find  that  Sir  John  Tlonichel  was  qnito  right  tu  his  original 
stAtemcnta  on  this  subject.  The  presint  writer  published,  in  1605,  a 
labutar  statement  of  the  length  of  time  during  which  (according  to 
rigid  matbematicat  calculations)  the  eclipses  produced  by  tlic  rings 
last  in  different  Satumian  latitiidoti.  Tlio  following  quotation  frum 
tbe  work  in  whieh  thin  table  appeared  will  serve  to  show  tliat  the 
parlbl  daily  eclipses  conceived  by  Lardncr  are  very  far  fi-om  the 
tratb,  or  ratber  are  only  a  part,  and  a  very  small  part,  of  the  truth : 
"  In  latitude  40*  (north  or  south),  tho  eclipses  begin  when  nenriy  three 
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jeara  have  cUpc«d  from  the  time  of  the  autamnat  equinox.  The 
Ihnoniing  ao<l  erCDtng  cclip«cs  continae  for  more  than  a  year,  gindn* 
nlly  extending  onlil  tlie  ttm  is  eclipsed  dining  tbc  whole  day.  TbeM 
ptolal  eclipses  eontiiiuo  lo  tlie  winter  »ol»lice,  and  for  a  corrcc  poo  ding 
period  after  the  winter  eolatice ;  in  all,  for  six  yearn,  236  dayi,  or  &,H3 
i^Sataroian  days.  This  period  ia  followed  by  more  than  a  yearof  mum. 
EDg  and  croniog  eclipses.  The  total  period  during  which  cctipses  of 
^Do  kind  or  ano)Iii-r  t;ik6  phf^o  is  no  Ivxit  than  eight  jeara,  293  dayik 
Plf  we  remember  that  lalitado  40'  on  Saturn  corresponds  with  the  1a^ 
tilde  of  Madrid  on  onr  earth,  it  will  be  seen  how  largely  the  ringt 
murt  inBiiennc  the  conditiona  of  hahitabilily  of  Sattim's  globe,  con- 
sidered with  reference  to  the  wants  of  beings  constitnted  like  the  is- 
babitanu  of  our  earth." '  In  the  presence  of  such  facts  as  these,  w« 
may  follow  Sir  John  Ilorscbcl  in  saying  tliat  "  wo  should  do  wrong  to 
judge  of  the  fitness  or  unfitnesa  of  the  arrangements  described,  iron 
what  we  see  arouud  ns,  when  ]>crhaps  the  very  combinations  whieh 
ooDTcy  to  our  mindH  only  images  of  horror  may  be  in  reality  theatres 
of  the  most  striking  and  gloriona  displays  of  beneficent  contriraDce." 
But  we  do  well  to  exercise  our  minds  in  inqoiring  how  this  may  be; 
and,  as  it  appears  to  us,  the  views  wliich  have  been  advocated  in  this 
essay  at  once  afford  an  answer  to  this  inquiry.  We  arc  taught  to  aee 
in  the  Satnniian  satellites  a  family  of  worlds  dependent  on  him,  in  the 
same  way  that  the  members  of  the  solar  family  are  dependent  on  the 
son.  Wo  see  that,  though  tho  satellites  can  supply  Satnm  with  very 
little  light,  he  can  supply  them,  whether  by  reflection  or  by  inbcront 
luminosity,  with  much.  And,  lastly,  we  see  that  tho  ring-eyatem 
(which  has  been  sho'wn  to  consist  of  a  multitude  of  small  bodie«,  eseh 
traveling  in  lis  own  course),  while  causing  no  faieonvenicncc  by  cclip** 
ing  parts  of  Saturn,  may  not  improbnbly  serve  highly-important  pnr- 
poses  by  maintaining  an  incessant  downfall  of  meteoric  matter  upon 
his  surface,  and  thus  sustaining  the  Satnrnian  heat,  in  a  manner  not 
unlike  that  in  which  it  is  now  generally  bclicred  that  a  portion  st 
leaat  of  tlie  sun's  beat-supply  i.i  maintained  by  the  fall  of  Interplam-taiy 
meteors.  In  fine,  we  see  In  Saturn  and  bis  system  a  miniature,  and  a 
singularly  truthful  miniature,  of  the  solar  system.  In  one  system,  as 
in  (he  other,  there  >s  a  central  orb,  far  snrpassing  all  the  members  of 
the  fyjttcm  in  bulk  and  masH ;  In  each  sysu-tn  there  are  eight  orbs 
circling  around  the  central  body;  and,  lastly,  each  system  exhibits, 
close  hy  the  central  orh,  a  mnltltudc  of  discrete  bodies — tbc  zodiacal 
light  in  the  solar  system,  and  the  Kchemc  of  ringdi  in  the  Saturatan 
system — doubtless  subscrTing  important  though  as  yet  unexplained 
pnrpopes  in  the  economy  of  the  systems  to  which  they  belong. —  (7om- 
hill  Mitf/axinf, 

*  A«  thU  pniugr  bfts  tK<Pii  quoted  noarlj  cErtutim,  *nd  ndihaiit  an;  lort  of  a«kiw>l- 
cdsmtol,  In  a  campllRllon  on  "  Elcmnttary  AKronoinr."  t««Dttj  puMUhed,  (he  prtacal 
writer,  thai  bo  mar  aot  br.  lunpcctri]  of  pltcio^m,  Tcntiirc*  to  point  out  Ui>t  it  b  net  lie 
wfaD  b  Hic  borT«««r. 


TBE  fOSNOMEXA   OF  tlSREDITT. 


^H      THE  FHEXOMENA   OF  HEREDITV.         ■ 

^H  Br  P£BNAlfD  PAPOXOIT.  H 

Ffatiman  kichco  tbcro  Ij  man;-  a  ^roiiod  orMlf-satisfactioti  and  of 
pri<I<;  for  the  mind,  but  tkerc  nro  nt  tliv  Miuo  timo  reasons  for 
[bumility  itnd  Htter  ilmppointment.  XotwitbAlandiofC  the  klretiuoiis 
l^flbrU  aud  tke  protracted  meditations  of  tho  legions  of  investigators 
I  vbo  have  gonn  before  n»,  Xuture  etill  baa  abjsBca  dark  and  deep  be- 
\toV9  wbicb  tbd  kCftBUt  aigbt  lnv-onK-s  blindncsii,  courage  cliangCK  into 
near,  and  aantnDOO  into  dcspondoncy.  When  wc  strivo  to  throw 
laomc  Ugbt  into  tbese  mysterious  gslffl,  the  light  docs  but  reveal  to  ua 
[the  spectres  of  oar  own  ignorance,  and  all  that  wo  carry  away  from 
jtiu  vain  attempt  U  a  renewed  coniciouancES  of  our  wmknci>8  and 
iandigsDoc.  It  were  wiitc  for  ns  to  carry  awny  somctbing  more,  vix., 
la  niivlbl  Icasoiu  Indeed,  there  is  notbtng  that  U  better  fitted  to 
Lteacb  us  modesty  and  patience,  to  cool  don-n  prceamptaons  ardor,  and 
Mo  pnt  to  sbamo  oTcnre«ning  temerity,  tluin  tbo  study  of  tho«o  pha- 
Lsomena  which  Providcnoo  woald  iccm  to  have  derlMod  for  the  exproas 
IjmrpoM  of  baffling  roan's  ourlosity.  And  yet  many  there  are  who  pre- 
Keitd  to  Ignore  the  wonderful  and  complex  phcnomeua  which  occnr  In  re- 
fgtoita  Inaoceeaible  to  sight  or  sense,  and  who  stubbornly  question  the 
leidateiMe of  inviaiblo  activities  and  insensible  forces.  Snob  \»  tbc  fatal 
'■kcptieaaa  against  whiob  we  must  cite  tbc  u-«timoiiy  of  the  sphinxes 

thai  oocnpy  our  attention  now.  The  lesson  is  all  the  more  impressive, 
linannBch  as,  by  strange  contrast,  these  qDestione,  so  refractory  to  all 
gunner  of  theoretic  cxplanntion,  aro  precisely  tbc  ones  with  which 

our  empirical  acqiiaiotance  is  fiiUcft.    Here  a  knowledge  of  effects 

Mcoa  in  ao  wiao  to  pave  the  way  to  a  knowledge  of  caasoa. 

Hum  remarks  have  a  special  application  to  the  subject  of  heredity. 
Ul  \a  an  asoertaiued  fact  that  the  ovum  contains  in  its  seemingly  homo- 
Igeneooa  sabalance  not  only  the  anatomieiil  elructitre  of  the  individual 
nbat  a  to  spring  from  it,  bnt  also  his  temperament,  eharacter,  apti- 
nndes,  sentiments,  and  thoughts.  Tlie  parents  place  in  this  moloonlc 
btbe  future  of  au  esialenoe  which  is  uearly  always  the  counterpart  of 
fethcnMelvea  physiologically,  oftentimes  pathologically,  and  in  many 
r^lnataoces  p<7chologically.    Such  are  llie  results  of  tlic  Ut teat  studios 

into  this  nniaxing  vital  economy ;  and  these  we  purpose  laying  before 

ounodeni. 

Handity  is  that  biological  law  in  virtue  of  which  living  beings 
nanj  to  transmit  to  their  deacendants  a  certain  nnmbcr  of  their  own 

rimneteriatic  trail*.    It  is  a  very  nice  <inestion  to  decide  whether  we 

BBrt  olsu  under  heredity  tbc  tranftmission  of  the  anatomical  forms 
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and  p1i)-tiologiiiU  fuiKitioDa  wbicb  coiiaiitiilc  the  ^^pccics.      At  all 

cvenUi,  it  U  plain  that  in  tbis  case  Uie  pareotR  ore  cumpktvly  tnd 

alfsolutely  repeated  in  tbe  childrcu.     Wen?  this  not  bo,  there  would 

ho  no  epcftc^  but  only  KucotHion*  of  beings  without  any  relations 

bclwi>cn  thcni  *avc  that  of  generation.     Wilhlii  iho  hiKloric  liiDit4 

of  ex]>crienc«,  the  continuous  reproduction  of  8]>ccifio  cliaracten,  al- 

vays  identical,  or,  in  other  words,  the  permanent  inte^ity  of  sp^ 

'  cies,  it)  a  fact  almost  beyond  quetlion.     The  distinctive  cb&raclcra  of 

^racus  and  of  rarietica  are  traiitiniiltcd  nith  It^ita  lugularity  atid  fixity, 

and  it  IK  precisely  on  the  various  traiiefonQations  that  these  may  tw 

dergo  from  one  ffeDeralion  to  another  that  a  famous  «;lioo)  of  natural- 

iat«  rest  when  they  would  prove,  in  a  more  or  less  extended  sense,  th« 

ttranvformalion  of  orgRnlvms  iii  time.     Hut  more  irrvgular  Mill  aad 

Fmore  variable  it,  the  repetition  of  those  characten  wlucli,  as  being 

less  general  thaik  those  of  a  species  or  a  race,  may  be  regarded  t»  W 

longing  to  the  individual    Thus,  in  proportion  as  the  cbaraden  It*- 

come  more  particular  and  more  apccia),  the  more  are  they  released 

from  the  lair  of  heredity,  and  the  greater  ia  the  probability  that  tbe 

children  will  diiTer  from  tlie  parents.    Still,  observation — an  obM-rrfr 

tion  as  ancient  as  the  hiiiuaii  race  itself— ebowa  that  these  chaiacten, 

kthough  per^nal,  may  be  transmitted  by  generation.     Bnt  within  what 

nirnita,  and  ondor  what  conditions  ?    Tliis  we  have  to  inquire  into  with 

(ill  eircumspuetiiin,  for  there  ia  no  other  subject  in  whtcli  one  ia  ao 

much  in  danger  of  making  missteps,  and  of  slipping  on  dangerous . 

cUnes. 

Heredity  is  especially  noticeable  in  the  continuity  of  physiologH 
and  pathological  condition*.  It  is  very  idrarly  evident  in  tlia  eXf 
sion  and  features  of  the  physiognomy.  Tbis  was  oboerxed  by  the  tXf 
oients;  hiiice  the  Itomans  had  their  Kasones,  Laheones,  Buccwms, 
Capitones,  etc.  (JOg-nogid,  7'fiicl-lij^cd,  SuoUen^teektd,  Jitg-fttadtd). 
Of  all  the  features,  probably  tim  tuwe  is  best  prercrvcd  by  hered- 
ity :  tbe  Bourbon  nose  is  famous.  Heredity  also  manifests  tt«clf 
by  fecundity  and  longevity.  In  the  old  I'i'ench  noblesse  there 
were  several  families  which  possessed  high  procrcaiivo  vigor.  Anne 
de  Montmorency,  who,  at  tlic  age  of  over  sixty-five  years,  conld  stil^ 
at  tbo  battlo  of  St.  Denis,  smash  with  his  sword  the  teeth  of  a  Sootdt 
soldier  wlw  was  giving  him  the  death-blow,  was  the  father  of  twelve 
children.  Three  of  his  ancestor*,  I^Inlthcw  I.,  ^Litthew  II.,  and 
Matthew  HI.,  taken  all  together,  bad  eighteen,  and  of  tbcsc  fiftci-n  wen 
r  boya.  The  son  and  grandson  of  the  great  Cond£  had  nineteen  betweei 
ptbem,  and  their  great-grandfather,  who  lost  his  life  at  Jamac^  had  tei. 
The  first  four  Guises  reckoned  in  all  forty-three  chlldn-n,  of  wltom  thirty 
ware  boys.  Achillo  dc  Ilarley  had  nine  children,  his  father  ten,  and  hia 
great-grundfatber  eighteen.  In  some  families  this  focundity  endured 
thraugli  five  or  six  generations.  The  average  length  of  life  depends 
on  locality,  diet,  stage  of  civilisation,  but  individual  longevity  appcan, 
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Id  bi  (tnuplMelf  fireed  bxHn  the6«  conditioufl.  It  is  obf«rvv<l  among 
tLoM  who  lead  tbe  most  Ixboriou  lives,  as  wvll  as  among  those  who 
uki  Uw  grotWst  caro  of  tlioir  Iwallli,  und  it  *txm*  to  Iw  coniK'ctc-d 
*ilh  MKM  iiui«r  power'of  vitality  transmitted  to  individuals  from 
ihdr foitfothffix  So  w«ll  known  ifl  tliis  tact  that,  iu  Kn{^I»n<l,  lifi.'-aa- 
SKUce  oompani«a  rec«tve  from  thoir  &;;enta  statenienta  aa  to  tht-  Ion- 
gcritjr  of  the  applicania'  ^Dccslon.  In  Turgot's  family,  th«  ago  of 
U^toim  wss  very  nn>ly  excvrdri),  and  tlid  man  who  innde  that  family 
illMrious  had  a  prcMntimeDt,  ko  auuti  aa  lie  had  reached  fifty,  that 
tlMdoM  of  his  lif«  was  not  distaiit.  Albeit  ho  had  all  the  appear- 
htttVt  good  health  and  of  great  vigor  of  temperament,  Btill  from 
liu  timie  forward  he  hold  himM-If  ready  for  lU-aih,  aod,  in  fact,  did  dio 
utbraire  of  lifty-threo. 

Uvrvdily  i>ften  tranaraita  miucular  stJVDgth  and  aiiudry  other  motor 

Ktittlies,     In  ancient  timea  there  were  families  of  athletes,  and  tbe 

£afiiish  IiAve  farailie«  of  boxers.    The  recent  rcscnrchM  of  Mr.  Galton, 

a*  to  wT«cUera  and  oarsmen,  ibow  that  the  wiimv-nt  in  tJie  oontcali  in 

vbiob  ihMO  mea  engage  generally  belong  to  a  few  families  in  whiob 

agility  and  dexterity  are  hereditary.    Suppleness  and  grace  in  dancing 

are  alto  transmitted,  as  is  shown  in  the  case  of  tlio  celebrated  VvKtrla 

IJiiDily,    The  same  is  to  bo  said  with  regard  to  various  peouliaritien 

of  TOiM,  sach  as  stammering,  tUMilily,  and  lisping.    Tliere  are  several 

■ftmillftt  who  are  aaturally  singers.    Cliildren  born  of  babbling  parents 

tltecnxvlvoa  babblers  by  birthright.    Dr.  Lticaa  cites  the  cuso  of  a 

ant-maid  whoae  loquacity  knew  no  boimda.     She  would  talk  to 

people  till  tliey  were  ready  to  faint ;  but  she  would  also  talk  to  ani- 

laabi  and  to  inanimate  things.    Even  when  she  was  qnite  alone  sho 

talked  to  bereelf  aload.    She  had  to  bn  dtsoltarged ;  "  bat,"  said  iho 

to  her  master,  "  I  am  not  to  blame ;  it  all  comea  from  my  father.    He 

bad  tbe  same  Dtnlt,  and  it  drove  my  mother  to  distraction ;  and  hie 

£ither  was  josl  as  I  am." 

Tbe  bervdity  of  anomalies  of  orf^niiation  has  boon  demonetrtted 
in  several  instanooa.  One  of  tlio  most  singular  of  thevo  is  the  MM  of 
Edward  Lambert,  whose  whole  body,  except  the  too*,  tlie  palms  of 
the  hands,  and  the  soles  of  tbe  feet,  was  covered  with  a  oort  of  shell, 
ooDsiatjng  of  bomy  esoreecencca.  He  was  the  father  of  six  children, 
■  of  whom  presented  the  same  anomaly  at  the  ajjeof  six  weekw.  The 
Hly  one  of  tbem  who  lived  traniimittcd  the  pecnliarity  to  nil  lua  aona, 
sndlbis  transmission,  passing  from  male  to  malc.penbled  through  five 
generations.  Mention  is  also  made  of  tlic  Colbum  £kmily,  whore  tha 
uireots  for  foor  gcneiMions  transmitted  to  the  children  what  is  called 
Hnligitism,  L  c,  hands  and  feet  with  six  digitus  each.  AIlnniKni,  htilt- 
^g,  bare-Up,  and  other  anomalies,  are  in  like  manner  reproduced  in 
the  progeny.  It  bos  been  observed  that  purely  individual  habits  have 
a  like  tendency  to  repeat  tbcmiwlvce.  Giron  de  Uuzarvingac-s  informs 
oa  that  bit  knew  %  nan  who,  when  abi-d,  was  wont  to  lie  on  his  back 
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trith  the  right  leg  crossed  on  ihe  left.  One  of  his  daoghtera  had  th« 
Sftme  habit  from  birth;  sh«  comtantly  assnincd  that  poeition  in 
cradle,  notwithstandiDg  tbo  rc«i«la.nc«  ofTcrcd  by  tbo  ewaddling-l 
Tfaa  Miae  antlior  a«»urcs  us  thai  ho  has  oft t'li times  notiot'il  in  chi 
other  habits  no  leas  extraordinary,  which  they  must  have  r<.-C(;ir(,il 
trma  their  pareots,  add  which  cannot  be  attributed  either  to  imitation 
or  to  cdncation.  Darwin  gtv«s  another  instaocc:  A  cMld  bad 
odd  bnbil  of  setting  it*  Sngen  id  rapid  motion  whencrcr  it  was 
ticularly  pUased  with  aiiy  thing.  When  greatly  t-xcitcd,  the 
child  wotdd  raise  the  hands  on  both  sides  as  high  as  the  eyes,  witli 
fingers  ID  rapid  motion,  as  before.  Even  in  old  age  be  eiperi' 
difficulty  ID  refraining  from  tbcKO  gMtiiTcx,  IIo  had  eight  childr< 
one  of  whom,  a  little  girl,  when  four  yean  of  age,  uM'd  to  svt  ber  fin- 
gers going  and  to  lift  ap  her  hands  after  the  manner  of  ber 
Finally,  heredity  haa  boon  obeerred  in  handwriting.  There  are 
ties  in  which  the  spvcinl  u»e  of  the  IcH  band  ia  faercditaiy.  V: 
peculiarities  of  sensorial  couditioiis  are  tranKmittrd  in  a  iiimilar  ira^ 
Nearly  all  the  members  of  the  Montmorency  family  were  afil-cled  with 
ao  incomplete  Btrabianus,  which  used  to  be  called  the  Montmoren^ 
look.  The  incipacity  to  dixtingnisb  between  different  colors  Is  no 
toriously  luTfdilary.  The  distinguished  EogliNh  chemiiit,  Dalton,  and 
two  of  hja  brothers,  were  thus  affected,  and  hence  the  affiiction  Itadf 
received  the  name  of  Daltonism.  Deafness  and  blindness  are  some- 
times hereditary,  llwugh  not  often,  and  deaf-mtilcneM  etill  more  rare- 
ly. 8ome  curiouit  in&lancn  arc  given  of  the  traoamisston  of  certain 
IK-rverse  tastes.  I.ucii*,  according  to  Zimmcnnann,  rdttca  tbo  foUo^ 
ing :  A  man  in  Scotland  was  possessed  of  an  irresistible  desire  of 
iog  human  Sesb.  lie  had  a  daughter.  Although  removed  away 
her  father  and  mother,  who  were  M-nt  to  the  stake  before  she  was  one 
yearold,  and  .tllboiigh  brought  up  among  respectabto  people,  this  ^l\, 
like  her  father,  succumbed  before  her  itiiingc  craving  for  hum 
This  is  clearly  a  case  allied  fo  insanity. 

Imtaoity  is,  beyond  all  doubt,  transmitted  by  heredity. 
1,375  luiuiticR  Esqiiirol  found  337  cases  of  hereditary  tron 
Quislain  and  other  phytieians,  od  a  rough  enllmatc,  represent  the  p* 
tients  afiect«d  with  hereditary  insanity  u«  one-fuurtli  of  the  total  n' 
ber  of  the  insane.    Moreau,  of  Tours,  and  others,  hold  that  the  pro; 
tion  of  the  former  is  still  greater.    The  heredity  of  insanity  does 
imply  merely  direct  tranHniseion  of  innanity  (alieiintiow),  properly 
called;  hysteria,  epilepsy,  chorea.  Idiocy,  hypochondria,  may  readh 
from  insanity,  and,  vice  vfrsa,  they  may  produce  insanity.    In  passing 
from  one  generation  to  another,  these  various  neuroses  (nervoua  afil» 
tions)  are  in  somo  way  transformed  into  one  anoUier.'    Kcrpin,  of 

'  Simple  aIc<'ho1ic  iiiloxicntion  oibj  pimi  into  |itnriiniii)  Dcuroin.    ChllJrcn  i 
ihiHEf;  ui  RcsU  atbuk  of  iiiUiIi-Mitin  itu  aSKtn  p|iikplic,  biiuic,  Mint*,  etc.     TWs*  bck, 
wtf  ob««rvod  long  ago.    A  law  of  CtrOage  focbulc  all  bctcngot  rucpt  wal**  m  I 


fnH 


••dh  I 


THE  PIIEyOHEXA    OF  BEREBJTT, 


59 


n«n,  has  foood,  in  tho  ancoBtry  of  243  cpiIc]>tios,  RCTcn  epileptics,  2 1 
iuuM,  and  37  tudiritliutln  who  kod  snOcnid  from  eerebro-«ptiiAl  afibc- 
ti'm.    Guoiget,  from  numoroui  obttorvutioos  made  at  the  SalpCtri;rre, 
cine  to  the  ooDclosion  that  hysterical  womon  liarc  slwnj's  nenr  rola- 
liow  who  are  bysierical,  cpitoptical,  bypoohoudmo,  or  insfinv.    Morcau 
call* atteatioa  to  the  "prodigioaa  quantity"  of  morbid  nervoua  eon- 
dilioM  to  b«  found  in  the  MMRtry  of  idiots  and  imbeciles.    A  sioglo 
£i<!t  will  give  the  means  of  Judging  of  the  varied  and  odd  compUca- 
tioao  occurring  in  the  hereditary  trsufimisBion  of  neuroses.    Dr.  Morol 
attended  four  brothers  belonging  to  ono  family.    The  grandfather  of 
tbeso  childnMi  bad  diod  irntane,  their  father  bad  never  been  able  to 
continne  long  at  any  thing,  their  uiiole,  a  man  of  great  intellect,  and  a 
diittingutsbed  phyaioiao,  waa  noted  for  his  ecccntrioitics.     Xow,  theao 
four  children,  sprung  from  one  stock,  presented  very  different  forms 
of  pbysical  disorder.    One  of  thom  iras  a  maniAc,  whoDo  wild  par- 
oxysms rconrrcd  periodically;  the  diHordcr  of  the  seoond  wan  inelan- 
duly  madness ;  ho  was  reduced  by  bis  stupor  to  a  merely  automatic 
condition.    The  third  wtt  characterised  by  an  extreiiic  irascibility 
and  suicidal  disposition.    Tlie  fourth  manifested  a  strong  liking  for 
art,  l>ut  he  was  of  a  timorous  and  suspcoling  nature. 

8crofala,  cancer,  tubereular  consumption,  syphilis,  gout,  arthritis, 
tetter,  and,  in  gonorn),  all  those  chronic  constitutional  nSbctions  which 
•!•  called  diatheses  or  caohouas,  are  very  often  transmitted  from 
portJit  to  ohild.  The  heredity  of  tJicsc  morbid  MMc»  is  almost  as  fro- 
qnmt  and  as  well  defined  an  that  of  the  neuroses.  AVc  may  also  aRirm 
the  heredity  of  skin-diseaaes,  and  especially  of  psorbsis,  although  in 
this  caau  heredity  is  of  rarer  ocenrrence. 

The  evolution  of  these  hereditary  maladies  ia  extremely  interesting 
and  dramaUo.  Plantivl  in  the  children's  system  as  gi.'mis,  or  as  men* 
predtspooitioQS,  they  are  sometimes  destroyed,  beyond  the  possibility 
of  returning,  by  a  mnltitude  of  favorable  conditions  and  precautions : 
in  other  instances,  thoy  b^io  al  onco  their  fatal  work  of  destruction ; 
or,  again,  they  lie  bidden  for  years,  reoppearing  at  length,  remorseless 
and  terrible,  under  the  influeuoc  of  sundry  exciting  causes.  Thus  age, 
sejt,  temperament,  practices,  habits,  hygiene,  surrounding  conditions, 
act  a  part  in  the  development  of  hereditary  morbid  activities.  Insanity 
b  an  in  childhood,  and  epilepsy  moKt  commonly  makes  it*  appearance 
In  yoQth.  Hysteria,  scroftala,  raohitism,  and  tubercle,  appear  in  child- 
bo&l  and  in  yontfa,  while  gout,  gravel,  caloulas,  alopecia,  and  cancer, 
are  heroililary  states  of  the  adnlu  Womon  are  more  liable  to  insanity, 
ojulepey^  and  hysteria,  than  men ;  but  men,  on  the  other  hand,  are  far 
ofteoer  than  women  attacked  by  gout,  gravel,  and  calculus.    The  nor> 

dsyaf  iMi1uIooM)tution,Niil  Amyoi  mji  tUl  "  drmikNinM)  e'O')*'*  Mughlthit  \» 
«ond."  KcccBl  •eomle  obMn^iIom  bare  ihown  Ihal  Iha  oUU  tbst  Is  «oaetif*d  In  & 
■l  of  dooboUe  dtiSriani,  Iboagb  tli«  UtUr  lia  onl;  truuitoij,  Otrrles  lbr«T«r  (bo  Inon^oo- 
sWs  Msric*  of  a  toon  or  lest  preCcnmil  ilcgeo«nu>;. 
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vovfl  temperament  favors  neoroees;  the  lytnithatlcci^Miguinv,  wtbtl 
and  tetter ;  and  the  lynipbatic,  scrofula.  Tbe  changes  occurring  in  I 
phrsiological  eqailibrium  of  nn  itidividoal  hare  a  very  definite  acta 
on  the  mornnnits  und  avpeot^  of  coiisUtutional  afTccttons.  Thus,! 
sanity  ofteutimea  ap|Mrars  following  menntniatioa,  pregnancy,  or  clifl 
birth;  and,  in  liko  manner,  epilepsy  and  hysteria  manifest  ibemself 
at  the  first  appturancc  of  the  sign*  of  puberty.  Education  and  ban 
exercixo  a  HiiDihir  influence.    Ilamh  mago  and  exccnirc  M-vcrilyJ 

>  also  complete  lack  of  discipttne  and  watchful ncaa,  bare  ofWn  den 

I  Table  effecia  on  the  brain  of  children.  Alcoholic  excesaea  and  faM 
living  nrv  extremely  injurious  to  those  whoso  parents  had  the  gontl 
the  gravel,  ju»t  as  sqaalor  and  bad  air  decimate  those  who  IwTU 
themselves  the  germs  of  consumption.  fl 

This  much  at  least  is  certain,  that  the  £atat  character  of  bereditJ 
disevG  is  a  great  and  mournful  fact,  of  wbich  they  alone  are  fully  a 

tiadly  conscious  who  liarc  daily  to  wilnem  its  con^t^iienccii.    One  mi 

"see  the  prematnre  infirmity,  the  long-continued  suSbring,  the  Iirepll 
ble  catastrophes,  the  slow,  crael  agonies,  to  which  parents  odentid 
condemn  their  cliildrru,  to  form  a  jndgnn-tit  of  the  power  possessed  1 
the  demon  of  diwasc  which  luris  in  ihc  liepths  of  their  being,  w 
mast  read  the  authors  who  have  treated  these  questions,  and  espeeill 
tbe  great  alienists  of  France,  if  we  would  learn  what  a  mysterious  ^ 
baleful  energy  is  oftentimes  brought  into  the  world  l>y  the  babe  vA 
opens  its  eyes  to  the  light  of  day — the  poor,  innocent,  puny  rreatJ 
which,  for  this  brief  moment  of  illusion,  is  the  object  of  unbonnfl 
joys  and  blegsings,  and  bright  hopes  I  I 

In  short,  we  may  say  that  the  hereditary  tninsniiMion,  whetber| 
individual  peculiarities  of  anatomical  structure  and  of  temjMTJimcnt,  j 
of  liability  to  such  and  such  a  morbid  condition — and  the  same  kol 

[good  for  certain  bodily  aptitudes — is  a  very  frequent,  though  oot  cd 

lltant,  phtnionieivon  in  auimalH  and  in  man, 

Her<^ttary  trunxmintion  of  individual  pccnliarities  of  the  mentalj 
sSectional  tind,  and  of  aptitudes  for  sueh  and  such  spcculaiivel 
moral  activities,  is  also  a  phenomenon  which  may  be  observed,  tboa 
more  rarely  than  that  just  mentioned.  When  we  go  through  the  • 
riesof  instances  and  autlioritien  got  together  and  cited  by  certll 
writers,  we  are  siruclt,  it  is  lnie,by  the  apparent  force  of  their  vm 
ments,  and  one  is  ready  to  assign  to  heredity  a  large  sliarr  in  the  J 
velopmeiit  of  intellect  and  character,  in  the  gene«8  of  the  tliinkn 
individual.  We  do  not  see,  we  forget,  the  immense  number  of  &■ 
which  stand  on  the  Other  side.  The  illusions  of  these  tnirsgea  bfl 
not  been  useless,  seeing  that  they  have  led  to  researches  of  great  a 
lercst ;  but  they  would  bo  dangerous  if  they  were  to  be  taken  by  d 
public  as  demon  At  rating  the  cooclnuons  drawn  by  some  writers.  W 
will  state,  in  brief,  the  substantia]  benefits  accnung  from  the  rcsearoU 

^snd  we  will  then  try  to  refute  tbe  conclusions^  | 
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Ac<-or<ling  to  G&Uon,  tli«  mciunrj-  wnH  h<>  notalilo  ft  faculty  in  ttio 
(smily  <if  tbi!  ^i«1>rxte>J  En^tUb  UelleDUt,  Puraon,  >«  to  bave  passed 
into  a  by-iFonl,  the  J^rton  memory.  Lhi]j  UeBt«r  Staiibopc,  the  wboee 
Fife  was  Ko  full  of  nilvcutoru,  givvo,  as  one  among  maoy  jwbti  of  ro> 
MinlitMice  betwecD  bcrwtf  atMJ  her  gmiiirntbor,  livr  retentive  memory. 
"  1  liftTfi  my  grandfatber's  gray  eyes,"  said  sbc,  "  and  bin  memory  of 
jAacea.  If  be  saw  a  stone  on  tlie  road,  he  remembered  it :  it  ih  the 
uuue  with  myselC  Uia  eye,  which  wa«  ordinarily  dull  and  loatreleat, 
wu  lighted  ti|>,  like  my  ovrn,  willi  a  wild  glenm  whenever  ho  waa 
m-ixed  with  pawion,"  The  imaginBlire  and  creative  faoulUi-v,  those 
which  |ilay  the  chief  part  in  art  and  in  poetry,  an  aomctiiiiai  trans- 
mined  from  father  to  ton.  Gallon,  in  tJie  work  be  published  four 
years  ago  ("  Hennlttary  Genins"),  and  Ribot»  io  bi>  recent  bool:,  give 
losg  U«ta  of  painters,  jkmU,  and  mnstciana,  in  order  to  aliow  llw  part 
played  by  heredity  iii  the  gencala  of  these  artisls*  talents.  Tliore  are 
in  llMM  li«ts  many  instances  in  which  this  influence  of  heredity  is  in- 
dubitable, but  lliere  are  far  more  in  which  it  is  very  (|uoelionab1o 
iadsad.  Thus,  these  authors  see  tlio  influence  of  heredity  in  tlie  po- 
e^  genius  of  Byron,  Goethe,  and  Schiller,  because  they  tiud  in  the 
aaooMocaof  th«M  poets  certain  pojaions,  yic«s,  or  qualities— just  as 
tJiaagh  tlieM  poouUaritivs  of  character  could  dot«nDine  poetic  geniu*. 
The  fiKt  Es,  these  lUu  do  not  shon-  ua  any  great  poet  who  recvired 
hk  fiicultics  from  his  ancestors.  We  do  there  find  that  a  great  pool 
ia  aomatamaa  tbu  fallicr  of  mediocre  poets — which  iit  a  different  thing. 
T^  beredity  of  aptitudes  for  painting  is  better  established:  in  a  list 
of  4S  celebrated  painters,  Italians,  Spaniards,  and  t-'leminga,  Galton 
shows  that  91  hud  illuHtriona  anceaton.  Ilie  names  of  B<iUini,  Carocd, 
Tenien-,  Van  OmwIc,  ^lieris,  VaoderToldr,  and  Vcrnct,  will  itutlice  to 
prOTe  that  there  are  families  of  paiuters.  In  the  family  of  Tilian  we 
tad  nine  painters  of  merit.  The  history  of  music  presents  instances 
still  more  striking.  Tho  Uach  family  took  its  rise  in  IGSO,  and  became 
extinct  in  1800,  Its  hood  was  Veit  Bach,  n  baker  at  I'rc«bnrg,  who 
used  to  aovk  for  relaxation  from  labor  in  muoic  and  »vKg.  He  had  two 
iona,  who  commeneed  tliat  unbroken  series  of  umsiciaus  of  the  same 
nanw,  who,  for  nearly  two  centuries,  overran  Thurui<:;ia,  Saxony,  and 
FraoDonia.  They  were  all  oi^anists,  chnrcli  singers,  or  what  is  called 
In  Germany  city  muatciana.  When  Umy  became  tuo  numerous  to  live 
aU  togaiher,  aud  the  members  of  this  family  were  scattered  abroad, 
ttef  MMlred  to  meet  ouce  a  year,  on  a  stated  day,  with  a  view  to 
krwp  up  a  sort  of  patriarchal  bond  of  union.  This  custom  was  kept  np 
natll  ncariy  tho  raiddleof  the  eighteenth  century,  and  oftentimes  more 
iliaa  100  pcnons  bearing  the  name  of  Bach,  men,  women,  and  children, 
wn«  lo  b«  seen  aasembled.  In  this  family  arc  reckoned  S9  emitteitt 
UMillflaTl^i  and  28  of  a  lower  grade.  Mozart's  Dither  was  iwcoud  ca- 
ptUoMister  to  the  prino^biabop  of  Salzburg.  Beethoven's  father  was 
tenor  In  the  obapol  of  the  Elector  of  Cologne :  his  grandfatlier  had 
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been  ctiatitcr,  und  then  m»Rtcr  ia  the  eamo  chftpol.    Kossini'e  pn^H 
pUfoc)  inn«io  nt  fairs,  S 

We  find  almost  as  effectual  and  continuous  an  intprTCTitioaHH 
heredity  in  tbe  transmi^ioa  of  paasions  and  scuiimont«  of  a  very  SP 
ferent  order — tlioso  vhich  inclincto  ricv.    The  liking  for  Etrong  drial^ 
habitaof  dvbaudi,  n  piuixi»n  for  gambling,  ncquini  in  Home  penonflt 
degree  of  farce  which  can  be  accounted  for  only  by  nomc  fnial  orgaolb 
predispoeitioD  derived  from  ibcir  ancetton.    "A  lady  with  wboifl 
was  acquainted,"  eays  Gama  Machado,  "  and  who  poctessed  a  laiH 
fortnne,  wait  jMjffOitHH  of  a  passion  for  gambling,  and  po^KcI  wb^| 
nights  at  play :  she  died  young,  of  a  pulmonary  oomplaint.    ITcr  «ld^| 
son,  who  vas  in  appearance  the  image  of  bia  tnotfaer,  had  the  eadP 
pasaion  for  play.     Uc  died  of  coDBumption,  liko  liis  mother,  and  about 
the  «ame  age     HI*  dnnghtcr,  who  resembled  him,  inherited  (ho  Hune 
tastes,  and  died  young.*'    The  heredity  of  a  dispoiilion  for  tlie^, 
morder,  and  suicide,  has  been  proved  in  several  instancea. 

In  pro|>oTtion  as  you  rise  abore  the  purely  phyetological  and  pall 
logical  regions  to  thoHC  where  the  mindV  activity  takes  a  larger  por^ 
heredity  i»  found  to  lose  force  and  constancy  of  action.    Tlicre  have 
been  families  of  scientists — the  Cassinis,  Jussiens,  Deroouillis,  Dai> 
Trlns,  Saussares,  Gcoffroys,  I'ictets.    In  literature  and  erudition,  tlie 
DUDC*  of  Estiennc  and  Grotiuu,  and  others,  occur.    The  Mortcmarts 
were&mous  for  their  vit.    A  genius  for  atatesmantbip  or  for  gci^ 
enlship  haa  sometimes  been  perpetoated  for  several  generations  fak 
certain  families.    On  tlic  whole,  these  cases  of  tbo  transmission  itt 
psychicjil  qualities  are  not  frequent.    Their  being  so  enrcfnily  no|H 
and  BO  set  in  relief  is  apparently  duo  to  the  fact  that  they  are  not^| 
common  occurrence ;  and  besides,  in  many  of  these  cases,  edneat^H 
bad  probably  more  to  do  than  heredity.  H 

Some  years  ago  then  appeared  a  book  entitled  "  Phn-nyogenl^J 
in  wliieh  \»  to  be  found,  side  by  side  with  many  chimerical  and  pi^| 
doxtcal  statements,  one  reflection  worthy  of  attention,  and  this  all  ^H 
more  because  it  takes  account  of  a  peculiarity  which  appears  \o  \^^k 
escaped  the  phrsiologtits  hitherto.  The  author  of  that  hook,  M.  ^^| 
nard  Moulin,  HtriTCS  to  prove  that  children  are  living  photftffrapha^^ 
their  parents,  as  tliey  were  at  the  moment  of  conceptioD.  Acoord^f 
to  him,  the  parents  transmit  to  the  children  the  tastes  and  apttta^| 
the  spontaneous  or  the  elicited  exercise  of  which  was  then  at  the  ni^l 
mnni.  The  broad  conclusions  which  Monlin  draws  from  bis  researd^f 
as  to  the  art  of  procreating  superior  children,  may  perhaps  call  fo^f 
a  smile,  but  the  facts  cited  by  liim  in  support  of  his  views  arc  cnri^H 
Here  arc  a  few  of  them:  If  ine  months  before  the  birth  of  Napolcoik'H 
Corsica  was  all  in  confusion.  The  celebrated  Paoli,  at  the  head  of  fl 
amy  of  eitiuns  which  he  himself  had  raised,  was  cndenronng  to  ^H 
an  end  to  the  civil  var,  and  to  prevent  an  invasion  by  forngn^| 
Obarles  Bonaparte,  bis  aid-de^«mp  and  secretary,  diaphij-ed  g^| 
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eoTim{;o  at  ilm  lutu  of  tiU  comniniidcr,  Tlic  young  officor  had  with 
httn  luH  wife,  Lctitia  Kamolino,  a  woman  of  Roninu  boauty,  and  of  a 
■troDg  and  maecuUne  oharact«r.  Napoleon  waa  oonocivod  in  his  tent, 
on  the  «Te  of  a  battle,  at  tlie  distance  of  two  pac^s  from  the  battcrieB 
wluch  faced  tlio  mt-my.  RobMpicrru  wwi  born  in  IToti,  the  y<-ar 
wbicb  »av  Damicnn  toKun-d  and  drugged  about  tliv  Place  de  Gr&ve, 
a  year  of  war,  of  famtno,  and  of  discontent.  His  father  was  an  attor- 
ney, and  an  insatiable  reader  of  the  "  Contmt  Social."  Peter  the  Crtiol, 
King  of  Castite,  was  tho  son  of  Alfonso  XI.,  wlio  was  ever  at  variance 
with  hb  wife  Scaiiduloos  aoones  of  anger.  Jealousy,  and  rage,  eon- 
tianally  disturbed  the  royal  liouaehold,  and  the  fruit  of  the  oommrrce 
of  this  wedded  pair  was  Peter  the  Cruel,  a  monster  of  nglincss,  gthynU 
cat  and  moral  nt«tory  Hhows  to  uh  the  parents  of  liaffltelle  both  de- 
voted to  the  art  of  painting,  Tlic  wifo,  a  true  Madonna,  itcliglilcd  in 
sabjeGta  where  grace  and  piety  prevailed ;  the  husband,  a  great  dauber, 
prsferred  strength  for  his  i>arL 

M.  Bibot,  in  the  remarkable  work  which  he  has  jiisl  written  on  the 
subject  of  heredity,  investigates  tho  laws  of  this  mydtcriotis  influence, 
which  bo  regards  a-t  a  sort  of  habit,  an  eternal  memory.  These  laws 
are  Ittllc  mom  than  a  •latcmcnl  of  the  habitual  diroollons  of  heredi- 
tary impuUion.  Sometimes  licredity  passes  from  the  father  to  the 
daaghter,  from  tho  mother  to  the  son ;  again  the  child  inherits  from 
both  parents.  Finally,  it  oftott  happens  that  tho  child,  instead  of  re- 
sembUiig  his  immediate  parents,  resembles  one  of  his  grandparents, 
or  somo  romotc  member  of  a  collateral  branch  of  the  family.  This  is 
oallod  alattttm.  This  fact  was  well  known  to  the  ancients.  Men- 
t^gno  regarded  it  with  wonder.  "  Is  it  not  astonishing,"  »ays  lie, 
"  that  this  drop  of  seed  from  which  we  are  proilnccd  shouhl  hoar  the 
impresMon  not  only  of  tlie  bodily  form,  but  also  of  the  thoughts  and 
the  iacltnations  of  oar  fatlient  ?  Whore  does  this  drop  of  water  keep 
this  infinite  numl>er  of  fonus?  and  how  does  it  bear  these  likenesses 
through  a  progre«a  so  hap-haiard  and  so  irrcgnlar  that  the  great- 
grandson  shall  resemble  tho  great-grandfather,  the  nephew  the  tiiiclot" 
SlontWgDe'a  wonder  has  goud  ground ;  nor  do  we  to-day  know  any 
belter  than  tlioso  of  the  sixteenth  century  the  causes  of  theio  strange 
tnuismiasiotu. 

^oh  are  the  facta.  In  vain  would  we  mnltiply  them,  or  comment 
opoo  them,  to  change  their  character.  Cases  of  heredity  will  never  be, 
la  the  domain  of  physiology,  any  thing  more  than  exceptions,  as  com- 
pared with  the  cowa  wliich  make  against  heredity.  But  now,  if  these 
are  only  exceptions,  by  what  right  shall  any  man  set  up  heredity  as 
the  geoeral  law  of  the  development  of  intellcctnal  activity,  or  affirm 
that  heredity  is  hero  ibo  law,  non-heredity  the  exception  P  Kibol  ac- 
ttuaolates  the  subtlest  of  arguments  to  strengthen  this  singular  propo- 
lilion,  bnt  he  is  wasting  his  time,  wasting  his  talent.  Explain  as  you 
will  how  the  heredity  of  intellectual  aptitudes  is  almost  ever  overcome 
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by  antagonistic  or  distiirbini;  eaiiseH,  the  fact  reinaiua  tliat  Tier 
has  not  the  upper  band.  With  what  ingcniouB  r«asonB  soercr  yea 
coiuolo  yoanvlf  on  KMiag  tbe  ideal  sovrrcignt}'  of  horpditv  brotiglit 
dnwD,  in  matter  of  fact,  to  a  very  Ion-  grade  of  authority,  •till  hriWity 
is  not  helped.  In  a  word,  if  Don-hcredity  has  in  fliet  a  tar  n-idor  rm* 
pirc  than  licrcdily,  Uw  qtu)*tion  aritirs,  Why  does  M.  Kibot  adopt  a 
formula  which  implies  the  contrary  ? 

Bcsidos,  does  not  the  history  of  the  development  of  civiliatuB 
itself  show  existing  in  maa  the  prepondemot  force  of  in  cK-mal  ten- 
dency  to  metamorphosis,  to  innoi'Slioii,  and  to  ebange?  Fixtsloeit 
of  thoaghts  and  immobility  of  habits  were,  it  is  true,  the  lair  of  pritnl- 
ttvc  peopli-K,  aw  ihc-y  still  are  of  navnge  tribes ;  but  then  there  is  ooUi- 
big  to  show  that  this  is  oiring  to  heredity.  Tliis  more  or  Icn  pn^ 
tracted  repetition  of  identicAl  societies  should  rather,  we  think,  be  at- 
tribntcd  to  the  strong  and  irrcHii>tible  instinct  of  imitation  and  to  the 
profound  respect  eiitvrtaincd  for  ntc«  and  customs  estjiblisbed  by»- 
ligioii.  jVmong  saoh  peoples  the  fhture  is  like  the  present^  and  tba 
present  like  the  past,  because  the  same  inflexible  rule,  the  same  aiitlMn^ 
tty,  and  the  same  lyraDiiieal  superstition  are  imposed  on  them  aU. 
Kothing  possesses  strength  or  obtains  respect  except  through  tradi- 
tion, and  tradition  among  such  people  is  only  the  rcTorvd  memory  of 
the  will  of  the  mysterious  powers,  manifested  in  days  of  yor\'.  When 
the  English  would  Iiare  the  iliodoos  t-ake  a  part  in  road- building  and 
the  hygienic  improvement  of  their  country,  thoy  have  still  to  shoir 
that  tbv  usefulness  of  such  eiiterpriix'H  was  understood  by  the  most 
ancient  Brnhmans — so  hard  is  il  for  this  old  race  to  conceive  of  a  bw 
which  should  he  obligatory  without  being  traditional. 

However  that  may  be,  and  whatever  part  heredity  may  act  here, 
cortatn  it  is  that  this  part  is  not  important,  since  this  singnlar  homch 
aeity  of  primitive  races,  instead  of  being  maintained  and  growing 

fftronger,  does,  sooner  or  later,  give  place  to  diversity.  Every  people 
is  in  turn  invaded  by  a  force  at  once  cjtpablo  of  acting  eoontrr  to  its 
hereditary  influences,  and  of  releasing  it  from  the  iron  yoke  of  antiqnt 
customs.     It  was  in  Greece  tliat  about  3,000  years  ago  the  first  movfr 

^ment  of  this  force  brought  about  what  Goethe  calls  "  the  liWration  of 
bamanity."  Since  tliat  day  the  cro^jiings  of  distinct  races,  the  many 
new  wants,  and  the  various  inventions  to  whidi  they  have  given  rise, 
and  tbc  ideas  which  men,  owing  to  their  more  and  more  intimate  con- 
tact with  Nature,  have  conceived,  have  set  in  the  place  of  primitive 
simpHcity  a  multiple  and  irresistible  variability,  as  the  present  stat4 
of  tbc  world  clearly  shoint. 
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THE  SnOYEL-KOSED  SHARK. 


Dr  Ljlvt  TERNET. 


THE  fuUowiag  sketch  from  N>ltir«  (FSg.  1)  repreaeots  ibe  jaw  of  a 
fonng  shark — a  tender  iDitoGent,  iodccd,  for,  if  his  life  had  not 
beeo  oat  short  \>y  cruet  Fnte,  he  would  faaro  aitninvd  to  tbo  dignity  of 
nioe  rows  of  tcvtfa,  iustead  of  the  ])oor  lire  which,  u  you  inajr  "vc  ia- 
<id«  the  iDoutb,  this  little  victim  bad  be«a  oblij^c^  to  pat  ap  with.  A 
sbuk's  age  ia  coootcd  by  the  niitnbrr  of  row* — and  bis  jaws  lire  the 
most  awfal  etigiiu)  of  dc*tnicti<>H  which  i'xi<i8  in  the  aiiimnl  world : 
the  \tvtt  |)««tiiblc  mcatis  that  could  be  devised  to  sciie,  to  out  and  tt-iir, 
and  finntty  to  bold  fast  soy  slippery  subject,  though  of  do  use  to  cbew 
or  masticate. 

Slill  there  seems  «  superdmty  of  Daaghtineas  in  this  array  of  edges 
and  serrated  points,  set  thae,  ono  range  following  np  another,  as  shown 
in  Fig.  S.  What  eovid  ho  want  with  fire  rowi  of  teotb  t  It '»  almont 
dsD^rouB  to  ran  one's  finger  over  tbem ;  tlie  poinia  aro  lilte  kuives, 
the  jaggotl  frdgea  along  the  (Inely-ntodulated  enrres  of  each  three- 
floraerwd  tooth  are  so  keenly  sharp. 

^lere  is  a  sort  of  hinge  in  tlic  middle  of  both  npper  and  lower  jaw, 
and  from  this  centre  Iho  tectli  ]>oint  diiTorciit  ways,  graditally  dimin- 
ishing to  a  ta^T*  root.  Each  Is  a  brighliy  polished  piece  of  ivory,  and 
e*ch  Uttlc  jag  of  thv  graduated  saws  is  ezqutititely  fiiiiaJK-d,  and  varies 
according  to  im  position.  Ttie  mouth  in  question  oulr  mexHurcs  nine 
and  vlevfu  inobee  across,  and  ia  about  two  feet  round,  but  in  a  full- 
grown  monster  the  jaws  are  wide  vnongh  to  pass  over  a  man's  shonl- 
den  witboat  tooohing  t)K-m.  Hit  snout  la  rouodeil,  with  very  umall 
tijm  almoat  it  tbo  top  of  his  head. 

The  shark  is  the  acavenger  of  the  sea,  the  equivalent  of  the  hyeii^ 
on  land,  and  lie  swallows  whole  whatever  olTal  1h  flung  overboard  from 
the  shifM — bolting  it  without  any  action  of  tho  teeth,  unless  when 
hb  prey  is  too  large  to  gooonvenlently  down  his  throat,  and  be  breaks 
It  Bp  an  Et  paii«<-s. 

Tho  stomacb-coata  are  eitromely  strong,  and  some  sotion  seems  to 
go  on  in  it  to  prepare  the  food  for  the  gaatrie  jnice,  a.^  a  substitute  for 
tbe  Buwtieation  with  which  oUtcr  warm-blooded  nnimaU  reduce  ft  to  a 
palp  in  their  mouth. 

(te  is  so  fearleMinhis  voracity,  and  follows  a  ship  so  pertinaciously, 
that  bis  liabits  are  hettvr  known  than  moat  of  the  sea-denizens,  and 
lamillarity  does  not  oertaiulj  in  this  instance  breed  eiUi«r  resftcct  or 
aflbetioa. 

With  the  passBagers  on  board  the  merchant- vessels  to  and  from 
Anstntlia,  shark-fiihlog  Is  a  favorite  pastime.     One  of  these,  lately 
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eangbt,  wu  twcmy  foot  long.  "  Oar  ship  iras  at  incbor,  and  I 
holding  %  linu  over  the  side,  when  the  rope  l>cgan  to  quiver.  I : 
that  I  bad  Itooked  u  largti  fixh,  aiitl,  palling  it  cautioaAl^ ,  a  large  i 
oanu)  to  tlic  sor&ce.  I  called  out  loudly,  when  all  ilie  pa*MMig 
came  to  my  help,  llo  etruf^gled,  bowover,  so  Tiokniljr,  lasliiog 
irater  witli  his  tail,  and  trying  to  bite  the  hook  asunder,  that  we 
obliged  to  keep  dipping  iii»  Iiouti  undvr  water,  and  tfa«D  haul  him 
two  or  thrco  fovt  no  that  the  water  nn  down  into  his  Btomaoh. 
went  on  rcpi-attng  this  till  be  was  nearly  drownvd,  tlion  ncndiDI 
ninning  liowliiie  down  the  rope  by  whicli  h«  was  caught,  and  inali 
it  laut  under  his  bindermost  fin,  wo  clapped  the  line  round  tbt 
ateam-wincli,  and  turned  the  steam  on.  8om«  then  hauled  bis  tall 
up,  while  all  available  hancli  dragged  at  the  oilier  line  which  held  his 


Tn  it.'m  or  ru  Ixrun  tajun. 

head.   A«*ooa  m  wo  got  him  on  board,  he  aent  about  thrm  fe«t  of  I 
ahlp'a  bulwark*  out  by  a  lash  of  his  trcmendouH  tail — which  was  < 
off  by  the  boatswain  with  a  hatchet,  while  a  doxen  of  as  with  bo« 
knives  finished  him  and  opened  his  maw.     Inside  we  fonnd  rix 
Bnakc«,  two  doses  lobsters,  two  empty  qnart-bottles,  a  8bee]>3kiD 
boroH,  and  the  shank-boues  of  beef  wliieh  the  cook  bad  thioina ' 
board  two  dayH  before.    The  liver  fllled  two  largo  waab-deok 
and  when  the  eook  melted  it  down  we  got  ten  gallons  of  oil, 
sold  at  Brisbane  at  At,  6d.  a  gallon."    When  bis  remains  were 


THE  SHOV£L-2fOSSD   SHARK. 


67 


over  the  nde,  th^y  were  as  usuaI  rery  boou  diaf)<M«d  of  by  hit  ftfi«o- 
itunkle  {riends  and  rebtioDs,  waiting  Dear,  and  delighted  to  profit  bjr 
the  ){ood  fortnne.    llio  flesh  ii)  not  bod  e^ing  when  young, 

Tho  >bark  ia  alwftys  attended  by  »  bidhII  blue  pilot-fish,  wbi<ih 
Bviina  about  fiT«  yurxla  ia  front  of  bun,  und  evidently  guidcM  him  and 
warm  biu  of  dunger,  his  iinwkldy  size  and  lirngth  mikking  it  difficult 
for  him  to  turn.  The  pilot-flsb  appears  to  do  hia  Liudly  offices  trom 
pore  friendahip,  with  no  filthy  locro  of  gain ;  but  he  probably  benefit* 
in  Bome  vay  by  the  IcAviogs  of  his  gr«at  ally,  or  the  smalt  fry  wliioh 
{f»tb«r  rooad  ad«ad  pny.  Tborn  U  another  (strictly  speaking)  par- 
asitu  vbich  attends  tbn  *bark— the  snciker-fiith,  abont  sixteen  inches 
long,  which  fuateiid  itself  on  to  him  by  a  curiuiui  patch  at  tliv  back  of 
its  head,  not  unlike  the  sole  of  an  India-rubber  xboo :  this  adhere*  with 
•uoh  force  that  a  strong  man  can  hardly  drag  the  fi^b  away  uhcn  it 
has  tbos  fastened  it«elf  to  the  deck.  Sometimes  twelve  or  fil\een  of 
tbemmaybe  tewa  hanging  on  to  one  shark.  Probably  they  find  it 
eooTeiilent  to  seek  thvir  food,  thus  travcliDg,  as  it  were,  on  their  own 
earriagt',  free  of  vott  or  troable,  and  nishing  through  the  walcr  at  a 
rai9  wfaicli  their  unassisted  exertions  would  ocrtoinly  never  attain. 


fm^s. 
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But,  on  the  other  hand,  they  must  endure  wmo  very  hard  quarters 
of  an  hour,  wbcn  their  great  friend  geu  into  trouble,  helplessly  bang- 
ing on  to  his  fortunes  as  they  are. 

The  perils  of  the  sea  are  certainly  doubled  in  the  regions  where 
thcwe  dreadful  jaws  are  to  be  found.  And  the  certainty  of  such  a 
death  vaa  one  of  the  most  touching  parts  of  the  simple  heroium  iihown 
by  the  soldiers  on  board  tho  Birkenhead.  As  is  well  known,  slie 
VIS  a  transport- vessel  cmployi-d  to  take  out  detachments  to  various 
regiments  in  South  Africa,  with  the  wives  and  children.  She  struck 
oa  M  pointed  rock  near  Simon^s  I^^y,  and  it  w.-is  soon  found  impossible 
to  savo  her.  The  men  were  drann  up  on  deck  by  their  commanding 
offioer,  and  not  a  man  stirred  from  his  place  as  the  women  and  children 
were  put  into  the  few  boats  and  sent  off  in  safety  to  llie  land.  Then, 
standing  as  firmly  as  If  on  parade,  with  tlic  sharks  swimming  around, 
Ibn  whole  body  of  men,  with  ilieir  officers,  went  down  in  the  ilt-fntcd 
ship,  very  few  of  them  being  able  to  reach  the  shore. 

There  are  more  gallant  things  done  in  quiet,  anob«e^^'ed  moments, 
and  obseoi*  ooracrn  of  tbu  earth,  even  than  before  tho  enemy.    It 
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■via*  f»r  mora  difficult  thtu  In  cold  blood  to  fnoG  «  dieadful  death,  wi^F 
BO  excitem^Dt  or  sympatlij  from  without,  than  to  fight  a  wliolc  &mf 
of  canDon  in  a  Biilnklnvu  char^.  ^H 

A  jroung  engineer-officer,  some  yean  back,  was  stationed  in  XnV 
Zealaud,  in  a  rery  ont-of-tlio>wa]r  district,  tax  from  th«  settled  cod&> 
try.  lie  iraa  a  gailant  fi-Itow,  foil  of  high  aims  snd  objects;  bend«i 
which  he  rode  well,  xliot  well,  ooald  manage  a  boat,  and  hwiir  admitv 
bly,  and  had  attained  a  twofold  influenoe  over  the  natives  by  big  fcu> 
leM  conrsge  and  hU  noble  Daturc,  ^_ 

One  stormy  winter's  afternoon,  the  »ca  running  excessively  big^| 
and  a  tremendons  surf  over  tlie  bar,  a  itliip  was  seen  laboring  into  tbe 
roadstead  of  the  small  village  near  wbioh  be  lived ;  site  was  faoistti 
signals  of  distress,  and  was  believed  to  be  an  expected  Immigrant-v 
scl,  and  therefore  with  women  and  children  on  board. 

The  weather  was  so  bad  that  Uiere  seemed  no  chanec  of  ber 
living  tbv  gale,  and  not  a  sulor  on  the  tUorti  would  lend  a  band  i 
help,  when  Ca|>tain  Symonds  proposed  to  man  a  boat.  Perhaps 
may  be  said  that  thoy  know  tho  perils  to  be  encountered  better  than  a 
landsman,  however  expert.  Ca]<tain  Symnnds  then  called  upon  the 
Uaorics  to  join  htm,  and  they  immediately  followed  him  into  a  risk  of 
life  which  the  Englishmen  refused  to  encounter,  and  for  tfac  sake  of 
tufferers  not  of  their  own  race  or  country. 

Tlie  boat  pushed  off;  tJie  wind  was  on  the  shore,  the  surf 
in  violently,  nnd  a  cross-sea  made  it  more  dangerous ;  tbe  bay,  ■ 
was  known  to  be  full  of  sharks.     Still,  however,  tbe  tittle  boat 
till  within  a  few  cables'  lengths  of  the  distressed  vessel,  which 
watching  them  anxioitiily,  when  the  tremendous  heave  of  a  wave  str 
her  side  and  she  was  oaiisized.     Captain  Symonils  was  seen  swic 
undnntitedly  toward  tbe  shore,  holding  ou  by  an  oar,  but  he  was  swal- 
lowed up  by  the  sharks  bcforo  he  had  made  any  way.    Two  of  I 
gallant  black  fellows  encapod.     Tbe  vessel  perished  in  the  gale. 

It  required  a  Ciir  higher  kind  of  courage  to  face  such  a  deatb,  i 
that  dark  stormy  winter's  evening,  in  the  attempt  to  reseoc  unknot 
passengers  on  board  an  unknown  ship,  than  to  storm  tbe  worst  brMj 
ever  sannounted  in  war,  snrroundcd  by  ono's  comrades  in  the  heat  i 
a  battle  raging  in  one's  sight.  Tlie  siinpli;  doing  of  God's  work  at  li 
moment  when  it  was  required,  with  no  interior  bargaining  as  to  ^ 
"  worth  while  "  of  the  saciitice,  in  this  obscure  comer  of  the  cBitli  { 
it  then  was),  by  this  young  fellow,  with  his  aspirations,  his  love  of  U 
his  healthy  longing  after  disiinction,  and  the  distinguished  career  op 
to  him,  made  his  death  as  gallant  an  act  as  can  be  found  even  in  t 
long  record  of  such  deeds  to  be  told  of  our  Knglisli  sotdieni  and  sulo4 
the  largest  portion  of  which  ara  scarcely  beard  of  at  the  time,  and  I 
forgotten  quickly  afterward. 

Ttie  nliarks  are  certainly  not  heroic  thcmselvos,  bnt  they  are  t! 
eauae  of  a  great  deal  of  heroism  in  ocbers. —  Oocd  Things. 
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HEALTH  AND  COMFORT  IN  HOUSE-BUILDING.' 

B  Br  Dk.  JOHN  W.   HAYWABD.  M 

AS  implied  in  the  title,  my  aubjeol  Is  not  hoiUL-building  iuwlf,  m  sitch, 
but  only  certain  arrau^^einenta  for  health  iiid  oomfort  thercdiu 
IIoa9«-bail<]tiig  has  At  lenst  two  aepccts — arcMtectaral  Bnd  sanitary. 
The  fonn«r  beloDj^  exclusively  to  your  own  profcssioD,  but  the  latter 
cornea  withio  tbo  sphere  of  tho  medical  profcxiuon  aIho.  It  in  the  arclii- 
te«t*i  proviuco  to  provide  dtvelUnga  for  the  people,  and  to  tw  that 
they  ue  made  protective  and  safe ;  and  it  ia  part  of  the  medical  fiiau'it 
proTiDce  to  help  to  make  them  healthy  and  comfort nhlc.  In  thla  re- 
spect thv  mnlical  profvssioa  has  lately  boen  wry  forcibly  n-ntiniled  of 
it«  duty  by  Mr.  George  Atchitton,  who itaid :  " Xo  greater  bcnolit  loiild 
b«  conferred  ou  maukind  than  the  leaching  them  the  ueceaaity  of  veii- 
tilatiOQ,  but  that  leason  Is  more  likely  to  be  learnci]  if  it  como  from 
the  doctor  than  from  the  archit«ct.  .  .  .  Until  the  faculty  can  convince 
the  people  that  their  life  is  «horconcd  and  scrioni  diacMC*  arc  hrought 
on  by  want  of  vcntiliilion,  arcliitvota  have  no  chance." 

Iloiue-building  being  the  poiul  in  which  the  duties  of  the  architect 
and  tlte  phyaictan  meet,  it  becomea  noceasary  that  architeota  and  rnedi* 
oal  men  abould  occaaionatly  discii<«  together  the  require  me  11  la  involved 
Id  this  art.  Much  public  and  much  mutual  benefit  would,  I  am  snre, 
t«flnlt  from  saoh  a  practice.  The  object  I  have  now  in  view  is  to  in- 
TJM  yo«r  conaideraiitm  of  a  fuw  conditions  of  houitc-buihling  that  I 
deam  of  particular  importance  in  a  aanit&ry  and  medical  point  of  vieiw. 

In  btdlding  a  dwetling-honfie,  the  conditions  I  deem  of  esaenlial  im- 
portance are  the  following : 

1.  That  the  house  aliall  bo  so  placed  aa  to  bo  as  much  as  poasible 
espoa«d  to  llw  fresh  air  anil  nunliglil;  hvcav^e  fn^vh  air  and  sunlight 
aro  eaaential  to  the  health,  and  growth,  and  life  of  the  oocupantH.  The 
tiU,  therefore,  should  be  rather  elevated,  if  not  absolutely,  at  all  events 
in  eomparisou  with  the  surrounding  objects, 

3.  Tliat  it  shall  be  abtioliitely  free  from  damp;  hecaute  a  dump 
hoosa  ia  •  moat  potent,  and  aciiv«,  and  ever-present  oauHe  of  diiteaae, 
■tpodaJly  of  rbeumatjatu,  neuralgia,  colds,  coughs,  consumption,  and 
Moh  like.  The  site,  therefore,  if  not  naturally  dry,  must  bo  rendered 
•0  bjr  maans  of  asphalt  or  cement,  throughout  tlie  foundation,  and 
the  ro<^  and  gutters,  and  drainage  must  l>e  jtcrrn-t.  All  the  house- 
dfaioa  should  terminate  outside  the  house  011  an  open  grid  or  trap ; 
tlui  ia,  ihey  sliould  be  cat  off  from  the  street  drain,  and  they  should 
be  v«ntilal«d  by  having  a  pipe  run  up  from  every  soil-pipe  and  every 
bend  in  tbe  botu«. 

<  FMm  ■  p«r«r  n*d  •*  the  RoTsI  IMUIute  of  Briibh  Arcbltoetf,  Urerpool. 
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3.  That  it  shall  be  so  pkoed  Uiat  ihe  direct  rayt  of  t]i«  »an  shiU 
hare  fre«  admiMion  into  th«  living  apartmentii ;  btfotu*  the  son's  rays 
impart  a  healthy  and  ioTigoraling  quality  to  tho  air,  and  utimulate  the 
iritalilj-  of  human  bcingn  sh  tbcy  do  tboHO  of  plants,  and  vithom 
Bonlight  human  b«ing8,  aa  mil  ait  plant*,  would  mckcn  and  dio.  He 
a^eetf  therefore,  should  be  southeast. 

4.  That  the  lookout  from  the  living  apartments  shall  be  cheerful, 
lively,  and  int«mting;  btcatite  much  of  the  time  of  the  family  most 
l>c  spent  indoon,  and  a  chvcrful  lookout  t>  ■•  neceseaiy  to  render  is- 
door*  attraotiTc  and  even  endurable  in  the  daytime  aa  society  is  in  ths 
evening.  The  protpect,  therefore,  should  be  as  extensive  and  raritd 
OS  poeuble. 

6.  The  apartment*  sboold  admit  into  thcmBelrca  a  great  qnanti^ 
of  light;  htcauie  light  Is  CHKontial  to  the  health  and  vigor  of  the  in- 
matCH.  The  vrindote  opaiinga  should,  therefore,  be  largt; ;  but,  a»  the 
greater  the  surface  of  glass,  the  colder  the  rooms  in  winter,  and  iIm 
hotter  in  summer, 

4.  Tho  window-oponinga  shonld  bo  trell  epUycd,  as  well  outside  as 
inside,  so  as  to  do  with  as  little  glaMi  b«  pocsible. 

T.  Tlic  teindow*  Hliouhl  hv  no  arranged  as  to  admit  tho  direct  raya 
of  the  sun  at  the  times  when  the  apartments  are  in  nse;  iecattse  it  is 
vlien  the  apartments  are  occupied  that  they  require  the  cheering  and 
invigorating  inflaencc  of  the  sun's  rays.  For  instance,  the  bneakCut- 
room  window  shoulil  admit  the  early  moruliig  rays ;  the  dining-rOMD 
windows,  one  should  admit  the  morning  rays  for  breakfai*t-timo,  and 
the  other  the  noon  rays  for  dinner-time ;  and  the  drawing-room  wis- 
dowB,  one  should  admit  the  morning  niys  for  callers,  and  another  thi 
evening  rays  for  company ;  and  the  bedroom  window*  should,  if  pot- 
■ible,  admit  the  early  morning  rays, 

a.  Tlie  interior  of  the  ajnrtments  should  provide  wall-«pac«  for 
the  arrangement  of  furnitnro;  became,  without  wall-space  no  manner 
of  furnishing  a  room  can  make  it  cithrr  handnomr,  clcgnnt,  or  comfOTt- 
able.  The  teindote*,  ihcrcfon-,  «himlii  be  ft-w,  and  they  and  the  door 
and  fireplace  should  be  so  arranged  as  to  provide  as  much  wall-space 
as  possible. 

9.  In  the  bedrooms,  tho  window,  doAr,  and  fireplace,  should  be  so 
arranged  that  the  bed  can  be  fixed  entirely  out  of  the  draught,  and 
not  have  to  bo  pUced  hctwven  the  window  and  door,  the  window  and 
fireplace,  or  the  door  and  fireplace ;  (ecaww  a  cold  dnnght  playing  co 
penons  while  sleeping  is  often  dangerous  to  life,  and  always  destrao- 
tive  of  comfort. 

10.  The  doora  of  the  apartments,  beddea  not  admitting  cold  air 
when  abat,  ought  not  to  admit  cold  air  when  open ;  beeatue  the  dnnght 
thus  prodnocd  not  only  destroys  the  comfort  of  the  apartment,  bnt 
produccM  lumbago,  rheumatism,  ni'^uralgiit,  etc.,  in  the  occupants.  Tba 
doon  shonld,  therefore,  open  out  of  a  warmed  lobby  or  corridor.     ^J 
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r       II.  Tba  t^arttnenta  ihonld  provide  a  large  cDbio  Bpaoo  for  air; 
Awauae  plenty  of  ^  is  essenlUI  to  th«  health  and  <M»nfort  of  the  in- 
enktM.    The  apartmcoita  ihonid  therefore  be  as  Urge  and  lofty  oa  pos. 
fatble. 

13.  The  apartmentB,  beaides  providing  a  large  oubie  space  for  air, 
should  also  provide  for  the  eHcape  of  the  foul  and  admiKtiion  of  freeh 
sir ;  hecaiue^  however  largv  an  apartment  i«,  the  air  is  sure  to  become 
I  deteriorated  aod  contaminRtiil  when  the  a|>annient  is  ooonfued  by 
living  beings.     There  should,  ilierefore,  be  tieo  $pt«ial  opmht^  to 
eaefa  apaKment,  one  for  the  escape  of  the  foul  air,  and  another  for  tito 
,  kdmission  of  freeb  air.    Iliere  mnst  be  two  op«ningt,  an  outlet  and  an 
I  liili-t.     It  is  nselestt'  to  make  one  without  the  other;  it  is  iiseleis  to 
\  make  an  outlet  unless  there  i«  alno  an  inlet,  for  no  air  citn  go  out  if 
l-vone  comes  in.    This  is  a  self-evident  faet ;  still  it  is  very  frequently 
I  disregarded  in  attemping  to  ventilate  apartments.    There  will,  for  in- 
ItUnce,  be  a  perforated  or  lonven^d  pane  in  the  window,  a  porforated 
rbrlekor  grating  in  the  wall,  an  Arnott's  ventilator  lu  the  chimncy- 
[  bresst,  an  opening  above  the  gaa,  with  a  tube  leading  to  a  grating 
I  in  the  wall  or  into  the  chimney  smoke-flne,  or  some  oihcr  eontrivanee 
i  -for  the  escape  of  Uie  foul  air,  while  there  is  no  opening  at  all  for  the 
t' admission  of  fresh  air;  and  the  doors  and  windows  are  made  to  fit  ds 
'  tightly  as  possible,  and  even  list  put  round  them  to  prevent  any  pos- 
aibility  of  air  getting  in  by  them,  as  thongh  that  could  go  out  which 
Devergolin!    In  these  cases,  if  the  outlet  act  at  iill  lut  an  outlet,  it 
\  must  obtain  its  supply  down  the  chimney — ht-ncc  a  smoking  chimney ; 
bttt  generally,  instead  of  acting  as  an  ontlet,  it  becomes  au  inlet  to 
npply  the  cnrreut  up  the  cbimoey,  and  always  so  when  the  fire  is 
burning — hence  the  cold  draught  so  generally  complauicd  of  from  the 
I  or^oary  ventilators,  and  henw  the  reason  that  ordinary  ventilators 
•re  BO  generally  closed  up  In  disappointment  and  disgust,  and  ventila- 
tion decried  as  a  Duisanee,  failure,  and  farce. 

13.  These  openiitgt  providing  for  the  escape  of  foul  air  and  the  ad- 
mission of  fruah  air  stiould,  both  of  thum,  he  spcciaJ  anil  pertnaiwnt, 
kknd  altogether  independent  of  every  other  arrangement  of  the  honac; 
kaooh  aa  opeuiug  the  windows,  doors,  chimneys,  eta. ;  because  the 
HMOtpfl  of  foul  air  and  the  admission  of  fresh  air  arc  most  needed  when, 
in  MDMqDeDOs  of  the  coldness  of  tbo  exteninl  air,  we  close  the  doors 
and  abat  the  vindows.     BjK-oial  ventilation  is  most  needed  in  winter, 
uti  eold,  frosty  weather,  with  aa  east  wind  blowing,  and  when  wo  are 
'■»«ry  careful  to  shut  the  doors  and  windows,  and  ailopl  every  other 
meMW  we  can  to  exclude  the  out-oMoors  air,  particnlurly  of  sitting  at 
I  table  for  meats,  or  round  the  fire  for  evening  cnli-rtainment. 
I       li.  The  outlet  should  take  tlkc  foul  air  from  the  upper  part  of  tb« 
jiTooa ;  beamus  the  foul  air,  being  more  heated,  is  spocifioally  lighter 
Lthan  the  f^sh  air,  and  so  rises  to  the  upper  part  of  the  room.     The 
LoBtlet  sboald,  therefore,  be  in  or  near  the  ceiltog. 
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IS.  The  outlet  shonld  b«  cScc^tonlly  protected  sgainst  nay  possibil- 
ity of  bftck-draught — indncd,  it  itkould  hsvo  a  considvnblc  amount  of 
suction;  berviute  B»y  liability  to  back-draught  ia  quit«  iDCOtopatlble 
with  au  efficient  omlel.  The  outUt,  therefore,  ebould  not  commuah 
cate  directly  witi  the  out-of-doors  air,  but,  by  means  of  a  tube  or  6oe, 
should  pass  through  some  pcrmaucutly  bcutvd  contrivance.  If  th* 
outlet  go  directly  to  the  out-of-doors  air — a«,  for  instance,  a  lube  fro* 
over  th«  giu  to  a  grating  in  the  outer  wall — there  will  evrtaiuly  be 
back-draught ;  aud  so  also  will  there  be  if  the  tube  lead  to  an  opening 
into  the  chimney-Sue ;  at  any  mto,  when  the  iire  is  not  burning,  and 
particularly  if  tfao  room-door  bu  alHO  open,  nod  moat  certainly  if  there 
bv  alw  a  strong  draught  up  the  chimuey  of  another  room  opening  out 
of  the  same  lobby,  as,  for  ioetance,  a  dining-room  or  a  kitchen.  To 
present  any  possibility  of  buck-draught  the  outlet  should  he  provi 
with  some  means  of  conittant  auction,  and,  thv  more  tliorougiily  to 
more  the  foul  air,  the-  mure  suction  the  better,  provided  then:  b 
an  ample-  inlet  for  fiesh  air :  if  not  ample,  the  suction  would  prod 
a  smoking  chimney  and  draughts  from  around  the  windows  and  doon, 
and  perhaps  draw  in  air  from  foniidation  and  drains.  The  nec««ily 
fur  tbis  suction  is  generally  acknowledged,  and  it  is  aontetinica  at- 
tempted to  be  gained  by  carrying  the  tube  before  mentioned  up  a 
Uttto  way  in  the  emokc-Hiic,  and  even  by  bi-ndiiig  it  down  und  roood 
the  fireplace.  But  a  fatal  objection  to  tliii>  plan  b,  tliat  it  is  i|uit«  ia* 
opcratiro  for  the  greater  part  of  the  year,  aud  is  of  no  use  whatever 
unless  the  lire  is  burning  ;  when  the  fire  is  not  burning  it  may.  indei->l, 
bcconic  an  inlet,  and  then  an  additional  objection  in,  that  a  book- 
draught  down  the  smoke-duo  carricH  the  aoot  into  the  room,  to  tlw 
spoiling  of  the  ceiling,  [laper,  and  fumitore.  And,  to  be  really  oflce^ 
ual,  the  suction  referred  to  must  be  conttant  and  permanent,  and  oper- 
atiTo  both  winter  and  summer,  and  day  and  night ;  and  whether  the 
apartment  is  occupied  or  not,  and  whether  the  lire  is  bumiog  or  not. 
The  owtlti  must,  therefore,  pass  through  some  contrivance  for  keeping 
it  oonstanily  and  permanently  heatod. 

lU,  The  iiitft  nhniild  ttdmit  only  wanned  air;  bceante  the  admit- 
eion  of  cold  air  would  produce  dangerens  dranghto,  and  these  special- 
ly directed  toward  the  part  of  the  room  occupied  by  the  inmat<a  in 
cold  weather,  \*i£.,  the  neighborhood  of  tbe  fireplace.  The  inUi  should, 
therefore,  open  out  of  a  wano  lobby  or  corridor, 

IT.  The  outkt  should  be  sufficiently  birgv  to  carry  ofT  all  the  foil 
air  at  the  time  when  the  apartment  is  being  put  to  ita  maximum  of 
use ;  becatue  it  is  jnst  at  that  time  the  outlet  is  most  needed,  ita  ca- 
pacity for  other  times  could  be  regnliited  by  a  valve.  The  outlet  for 
a  dining-room,  for  instance,  should  be  calculated  for  a  dinner  or  sapper 
party,  and  tlint  of  a  drawing-room  for  a  ball,  conveneaione,  or  »oirit, 
and  should  bo  sufficiently  capacious  to  carry  off,  at  the  very  least, 
fifteen  cubic  feet  per  minnte  for  each  occupant.    Tltc  outlet  ebould. 
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iiomTff,  be  ooiuiderabljr  less   than  U»  utlet,  or  It   n-ilt   |>roilni:o 

18.  Th«  inUt,  on  the  oontnry,  ahould  b«  as  eapaciotiB  S8  possible ; 
iuaue  It  hu  to  provide  uot  oa\j  for  the  oatlet  in  ibc  ceiling,  but 
oIm  fur  thv  chiniDe)',  iikI  Utat  when  the  fire  is  bnniing  aiid  requiring 
fcfiu  supply  alone  from  (100  to  1,000  cnbic  J'cet  per  minuto.  ludccd^ 
tilt  Ma  ahoold  be  abl«  to  admit  mora  air  than  can  possibly  find  its 
vaf  oat  by  both  thoM  outleU,  othcnriso  it  will  produce  draaghts. 
When  tho  air  can  gel  out  of  an  apartment  moro  rapidly  than  it  can 
come  in,  ilii-re  ar«  sure  to  be  curri^uta  ;  but  when  more  air  can  oobm 
in  tlan  can  f;et  out — when  tho  air  baa  to  go  out  under  pressure,  so  to 
speak — tbero  will  b«  little  or  no  current.  And  tbe  iniet  should  be 
through  the  wsll  of  the  opposite  aide  of  the  room  to  the  iireplooe ; 
ieoauM  the  fire  will  then  draw  the  air  into  and  acroBs  the  room,  and 
Ihaa  tsuue  it  to  circulate  throughout  the  whole  of  tlic  apartmcDt.  If 
the  fin-ptaco  be  on  tlie  same  side  as  the  inlet,  it  will  not  only  not  as- 
sist to  circulate  the  air  throughout  the  aparuiient,  but  it  will  prevent 
it  froa  BO  circulating  by  drawing  it  directly  up  the  smoke-fiue ;  and 
h  should,  moreover,  be  split  up  into  m  many  divisions  at  pocxiblc,  so 
■a  to  diatributo  the  supply  along  the  whole  aide  of  the  room,  and  thus 
issltt  to  prevent  any  perceptible  eurrcnt;  and  this  will  be  further 
iMlped  by  harlng  the  ojronings  through  tlie  corutce  instead  of  through 
th«  aUrtiug,  b«cansfl  then  the  fresh  air  will  be  the  warmest  that  is  in 
the  oonidor,  and  it  will  also  have  to  descend  through  the  warmer  ur 
ofthe  room  bvforv  it  am  come  in  contact  with  the  persona  therein, 
Wbea  ihroogh  the  akirtlug,  It  is  the  coldest  air  of  tho  corridor ;  it 
fifimsa  through  the  coldest  air  of  the  room,  and  it  comics  first  to  the 
part  of  the  body  where  it  can  least  be  borne,  vis.,  the  feet. 

In  this  ooonlry  (England)  it  is  necessary  to  proTldo  specially  for 
ventilation.  In  cooMqueiKe  of  the  nature  of  our  climate,  the  doors  or 
windows  cjin  vcrj-  aeldom  be  left  open,  even  in  the  day,  and  nerer  in 
the  night,  without  risk.  Indeed,  no  direct  adiniHition  of  thi?  external 
iir  into  the  apartments  of  the  bouse  can  be  endured  during  at  least 
sight  or  nine  months  of  the  year — in  fact,  the  gr«at  prevalence  of  cold, 
searcfaing,  and  shriveling  cast  wind  rcndera  such  an  admist^ion  abso- 
lutely dangerous ;  so  that  no  kind  of  arrangement  of  opening*  directly 
tn  the  oui-of-doora  air,  such  as  drawing  down  the  wiiidow-saah,  per- 
forated bricks  or  gratings  in  tho  wall,  perforated  or  louvered  square  in 
the  window,  tho  wirc-ganao  at  the  top  of  the  window-aasb,  patent  ven- 
tUatOTB,  or  any  other  contrivance  that  communicates  directly  with  the 
oatrof-doofs  air,  can  possibly  answer  for  ventilation  in  a  country  like 
ours.  In  this  country,  where  eight  or  nine  ont  of -the  twelve  months 
la  tb*  yoar  are  cold,  windy,  and  winterly,  houiea  abould  bo  built  with 
rvfimtiDe  to  winter,  and  not  with  reference  to  eammer;  and  they 
•honld  be  pUnne<]  and  built  with  the  object  of  keeping  out  tlic  cold 
sir  and  not  with  th«  ot^l  o<  letting  It  in  -,  ventilation  should  be  pro- 
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vided  for  spccbllj- ;  and  In  making  tlili  provision  it  sbonld  be 
in  mind  iliul  wg  are  living  at  (]>e  bottom  of  an  onvsn  of  air,  and  that 
tli«  same  manipulation  is  required  ai  thoogh  we  were  Hying 
bottom  of  an  orvan  of  water,  and  were  endeaypring  to  make  it 
in  at  tlw  bottom  of  tltc  boii3«  and  go  oat  at  the  top  in  a  con' 
stream. 

From  the  foregoing  retnarks  it  iriU  be  seen  Uiat  I  maintain 
ventilation  i»  tlio  great  and  main  neces^ty  of  boaa«-building ; 
that,  wliatever  else  maybe  l«ft  undon«,  this  alionid  b«  attended  to; 
and,  vliatever  else  may  be  left  imperfect,  this  should  be  made  perfen 
and  complete ;  and  tlint  it  thould  inc]ad«  the  wliole  home ;  and  abould 
In;  Helf-ncting  and  inexpensive.  It  sbonld,  I  repeat,  be  perfect  sad 
complete^  include  the  vbole  house,  and  be  self-acting  and  inexpcti- 
sive. 

YeDtilation  is  the  point  for  discuMtion  betveon  the  archilectural 
and  mcdicol  profes»ion*,  fur  it  i«  li<-re  in  partienlar  that  their  dutits 
meet  and  combine;  the  eduoaiiun,  knowledge,  and  ex]>eri(-iic«  of  both 
professions  are  wanted  bera.  Iloverer  mncfa  tbe  medical  roan  may 
be  ifflpreesed  with  the  abeolnte  necessity  of  rooms  and  houses  being 
ventilated,  he  cannot  liimgclf  provide  it — this  mnst  be  done  bj  the 
architect;  and,  on  the  other  hand,  the  arohitcet  cannot  be  ez|>rcted 
to  provide  fines  and  tnbes,  which  involve  extra  expense,  except  ander 
the  certainty  that  they  are  absolutely  necessary  and  required  arrange- 
ments  involved  in  the  plan  of  every  houM>.  But  there  is  a  third  pailT 
interested  in  ihi*  aiiliji-ct,  nnuidy,  the  public.  TTie  public  are,  aft« 
nil,  the  "  yea  "  and  "  nay  "  in  this  matter ;  it  is,  indeed,  for  them  thil 
these  amuigements  are  to  be  made,  and  they  are  the  paymaften 
Whatever  extra  cost  is  involved,  it  is  the  public  that  irill  have  to  pay 
it ;  and  it  is  of  little  »*«  for  n  doctor  to  prove  the  necessity,  or  for  u 
arohitect  to  dcHign  the  arrangenientR,  nnlcss  the  public  bo  penuadrd 
to  adopt  them,  and  pay  the  cost  involved.  That  tlie  publie  can  be 
thus  persuaded  I  have  no  doubt,  but  that  this  will  take  some  time  I 
am  equally  ready  to  admit.  It  will  take  «omo  time  thoroughly  to  eda- 
catc  the  public  into  tli*-  absolute  necessity  for  Hpecia)  provisions  for 
ventilation,  bccaose  they  have  hitherto  been  left  under  the  imprrsrion 
that  special  Brran<;ementB  for  ventilation  are  unnecessary  and  sap«r^ 
flnons,  or  that  they  are  impracticable,  or  at  least  incompatible  with 
warmth  and  comfort ;  and  I  am  sorry  to  have  to  add  that  they  have 
been  encouraged  in  this  impression  by  many  architects  and  engineer*, 
and  that  meilical  men  have  not  protested  with  >affiei«nt  force  and  in- 
telligence, ^fedieat  men  have  gon«  on  from  generation  to  gencraiiua 
silently  mourning  the  resulting  evils  of  the  want  of  efficient  and  prae- 
licablo  means  of  ventilation,  and  architects  have  continued  to  design 
house*  with  very  little  regard  to  tJvesa  absolutely  necessary  prolj 
sions ;  while  the  public  hare  submitted,  ami,  if  Ihey  have  not  thong^| 
it  was  all  right,  hare  at  least  thought  that  the  evil  was  quite  bejgafl 
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Umii  rcm«4lylng,  b«oaiu«  trery  amateur  (if  not  crery  profeMiona))  at- 
>«Dipl  Utiierto  made  had  only  cndc<l  in  failoref  dJuppointmcnt,  aad 
Im  or  noney.—T'Ae  BuHder. 


HYPKOTISM  IN  ANXMAIS. 

Bt  Paor.  JOSEPH  C2KHUAE. 

TKAITBLATSO   raOK  TOM  OtKMJkIt,  BT  OUKA  V.   B*iniOXI>. 

Lecture  Second, 

YESTERDAY  wo  proceedwl  far  enongli  in  wir  (tltidy  of  Kircher's 
experiment,  r<.'lativfi  to  tlic  imagination  of  the  ben,  to  estabUxh 
the  fact  of  the  oacfuInaiR  of  the  airing  aod  cbalk-lin«  an  necei»iiry  parta 
of  the  procedure.     Indeed,  the  stretching  out  of  the  neck  aiitl  Uio  de- 
preanon  of  the  head  are  the  only  ctrcnnutancea  left  wbieh  make  any 
decided  impression  on  »».     And,  no  fnr  n«  vre  ean  ipc,  the  gentle  cx- 
lenaion  of  certain  {Kirtit  of  ihu  brain  ntid  «pinal  cord  which  is  produced, 
appears  to  be  the  catiu  of  the  remarkable  effect  which  enaucK,    NcTttN 
tbelesB,  we  mast  not  be  too  hasty  in  fonning  our  concluaions ;  we  muat 
not,  as  the  nnli-nnicd  do,  remain  Rtanding  at  an  "  event  viewed  un- 
equally.*^ '    For,  boworcr  apparently  useless  the  string  and  chalk-Itne 
may  be,  it  is  yd  possible  that  they  urc  not  entirely  without  inflaenoe ; 
and,  on  the  other  hand,  the  extension  of  the  neck  and  depression  of 
tlw  bssd  are  by  no  means  c«tablished  aa  ncei-Hsary  circumfltances  to 
th«  perfection  of  the  reHult.    So,  to-day,  as  already  nnnuiinced,  we  will 
TMnme  and  complete  our  {nvestigations,  and,  at  the  close,  I  will  en- 
^deavor  to  show  what  relalion  the  whole  subject  has  to  natural  science, 
I  "spirilualiBm,"  etc. 
And  I  most  request  you  to  dismiss  from  yourminds  the  hypothesis 
that  till)  exteiuion  of  the  neck  and  depression  of  the  bead  linvo  any 
espedAl  significance,  for  I  have  been  entirely  unable  to  produce  in 
I  the  hypnotic  efl^  which  so  readily  ensaes  io  hens,  although  I 
led  in  as  nearly  as  possible  a  similur  manner.    On  the  contrary, 
ated  cxpurimenti  have  shown  tlmi  the  unavoidable  prensure  ex* 
upon  the  animal,  as  it  Is  held,  is  of  primary  ImportAnoe,  and 
the  apparently  insignificant  chalk-line  ia  undoubtedly  of  some 
BOmcnt.     It  is  frr<taently  the  case  that  a  hen,  which,  for  a  minute,  has 
basB  in  a  molioiiIi-sM  state,  caused  by  simply  extending  the  neck  and 
depressing   the  bead,  awakes  and  flies  away,  but,  on  being  caught 
•gun  immediately,  can  he  ]>laced  once  more  in  that  condition  of  leth- 
trgj,  if  we  place  the  animal  in  a  squatting  position,  and  overcome  with 

'  Bj  llilt  phtve  ProC  Oicrmiik  (pmoouncDil  Tobnrnkk)  nwanj  ihcao  oiui<«  of  obnor. 
■Mtloa  Ib  aUeb  ib«  ejr*  and  can  porfam  convcllf,  but  lita  (lompllna  I*  at  tvUl.  The 
■tporler  tdb  the  tnith,  but  whit  be  report!  nqtcr  kIuiU;  look  ptnc*.  Jm  itbiI  rItiMi 
^atftttf  li  oae  that  baa  nm  btca  thorougU;  t(*(*d. 
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g«ot1e  force  the  reeiflUnco  of  the  muscles,  by  firmly  pl&cing  lh« 
upon  iu  biMik.  During  the  »low  and  measured  suppression  one  i 
p<'rc<-iv(-H  uii  cxtremriy  ri;miirkab!c  po»ition  of  the  hc«d  and  ii«cl^ 
wliicti  arc  left  entirely  free.  The  hi'vd  rvinuin*  u  if  held  by  wi  iuvi^ 
ible  band  in  its  proper  place,  while  the  aeok  is  stretched  out  of  pro- 
portion, and  the  body  by  degrees  ia  pushed  downward. 

If  tlie  Miimnl  is  U'ft  thus  cniirdy  free,  it  remains  for  a  minute  or 
ta  in  this  pcvuliar  condition,  with  widtMtpeii,  staring  eyes.  (The  lect 
urer  hero  caused  s  heu  lo  be  brou^^ht,  which  he  placed  in  this  rcmarl^ 
able  position  by  simply  attetchiiig  out  the  neck  and  presftiiig  down 
the  bead ;  the  bird,  having  awakened,  g»ve  signs  of  relnmiiiK  to  the 
sam«  at«te  wlieii  it  was  plavod  in  u  isquniting  position,  without  moring 
bead  or  nc-ek.)  Here  the  actual  cireumKtuncv  is  only  the  consequeoca 
of  the  emotion  which  the  nerves  of  the  skin  excite,  and  the  gentle  force 
whicb  overcomes  the  aninul'e  resistance,  CertainlT,  the  creature  a 
ehort  time  before  Lad  been  in  this  condition  of  immobility,  and  mi^t 
liKTC  retained  eomc  special  inclination  to  fall  buck  into  the  sane,  al- 
though tJie  awakening,  flight,  and  recapture,  together  with  the  refresb- 
meut  given  to  the  iicnoue  system,  are  intermediate  circuinstunocs. 
Similar  experiments,  whore  the  influonce  and  effect  of  the  preMurt 
which  is  placed  on  tliu  utiniarn  niuKClvs  are  manifested  npon  the  cuts* 
neons  nerves,  arc  beat  made  upon  Hmall  birds. 

To  bird-lauciers,  it  has  becu  a  long-known  bet  that  one  can  rob 
gold-finches,  canary-birds,  etc^  of  the  powers  of  thdr  DervuuH  iiyst«ni% 
so  that  they  remain  motionless  for  a  short  time,  by  simply  holding 
them  firmly  for  a  moment,  and  tlien  letting  them  ga 

Tlieite  experimenis,  which  I  will  endeavor  to  perfonn  before  yoo^ 
are  parlioularly  striking,  on  account  of  the  vivacity  of  the  timid  utt- 
mals.  Yet  1  must  remind  you  of  a  po&»ible  failure,  due  to  the  unusual 
circumstances  of  noise  and  numhert  which  may  hare  a  disturbing  in- 
fiuence  on  these  excitable  little  creatures. 

Uere  in  my  hand  is  a  timid  bird,  just  brought  from  market.  If  I 
pLsca  it  on  its  baok,  and  hold  its  husd  with  my  left  hand,  keeping  it 
still  for  a  few  seconds,  it  will  lie  perfectly  motionless  afYer  I  hare  re- 
moved my  hands,  a«ifeharmed,breuthingheaTtly,  and  without  making 
any  attempt  to  change  its  position  or  to  fly  away.  (Two  of  the  birds 
were  treated  in  this  manner,  without  effect,  but  the  third,  a  siitkin.  Ml 
into  a  sleeping  condition,  and  rtmuined  completely  immovable  on 
its  back,  until  pushed  with  a  glass  tube,  when  it  awoke  and  flew  ac- 
tively around  the  room.) 

Also,  in  a  sitting  position,  with  the  head  held  a  little  to  the  back, 
the  birds  fall  into  this  sleeping  condition,  in  spite  of  their  open  eyes; 
indeed.  I  have  often  noticed  that  the  birds  under  these  eirnimBtance* 
close  their  eycH  for  a  few  minutes,  and  even  a  quarter  of  an  hour,  and 
aro  more  or  lc«s  fast  asleejt.  ^ 

I  cannot  omit  to  notice,  with  many  thanks,  that  our  aasiduons  n^| 
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I       mSit,  Ilerr  GeupeWWhite,  has  moat  kindly  placed  at  our  diapocal  the 
I        titb  BUl«rial  bis  sootogieal  gnislen  affords,  to  assUt  us  in  these  cxperi- 

I  My  former  «ipenm«Dt  with  the  awnn  iras  iiliio  performed  In  H«rr 

fin|d<VniUe'a  garden.    In  the  expcruncnta  with  tho  small  bird*,  tho 

Mndiliuu  of  immobility,  which  can  change  to  aclaal  sloeji,  Ls  only 

I       CtoMd  by  the  «fivct  of  lh«  impression  mado  id  tho  animals,  throngli 

I      lODcUng  tho  skin  and  ororpoworing  the  resisting  miiscks.    Yon  vUl 

f      *n  this  in  the  continnation  of  oar  experiment.    That,  however,  tho  ex* 

(Ung  of  certain  cutaneous  nerves  alone  changes  the  normal  functional 

cipacitiee,  and  callB  forth  a  singular  state  of  stupidity,  is  proved  by 

th«  following  higbly^intcrasting  experiment  Vitb  A  frog,  whioL  Pr. 

Idwlmohn,  in  Berlin,  haa  aaggested,  and  most  tboronghl  j  inrestigated : 

[f  one  places  a  frog  on  ilaback.it  does  not  remain  in  this  nnnatural 

posttioQ  for  an  instant,  but,  on  tho  contrary,  turns  itself  over  and 

•ee»pea.     This  yon  may  sco  yonrselrcs,  wlicn  I  tndeavor  to  plaeo  this 

frog  on  Its  back.    But  please  notice  the  astonishing  result  if  we  tie  its 

two  fowytegs  with  a  string.     (The  lecturer  tied   ihroada  aronnd  each 

of  the  frog's  fore-kgs,  drew  tho  threads  tightly,  .ind  tuid  tbft  Animal, 

«s  before,  on  its  back.)     Yon  sec  thnt  the  frog,  breathing  be«vily  but 

otboTwtKo  qnlt«  moCionk'Sis  now  He*  on  tta  back,  and  does  not  make 

t-hw  aligbieal  attempt  toescape,  even  when  I  endeavor  to  move  it.    It  is 

aai    iboiigh   its  small  amount  of  reasoning  power  had  been  charmed 

away,  or  else  that  it  slept  with  open  eyes ;  an  analogous  condition  to 

Clut  which  we  saw  in  tho  erabs,  hens,  and  little  birds.    The  only  dif- 

lee  is,  that  the  aetnsl  connection  of  the  phenomeim  is  mnch  clearor. 

"Xftw,  I  press  uj>on  the  cutaneous  nerves  of  the  frog,  while  I  loosen 

and  remove  the  threads  on  tbe  fore-legs.    Still  tbo  animal  remains 

tnotionlMs  upon  its  back,  in  consoqncnce  nf  some  remaining  nflcr-cfleot ; 

at  but,  however,  it  returns  to  itself,  turns  over,  and  4uickly  escapes. 

That  ft  is  b<-re  a  matter  of  restraint  upon  the  nervous  centres,  in 
cooseqnence  of  the  prvsaure  on  tho  Bonsilive  cutaneous  nerves,  Lewis- 
sobn  has  already  proved,  In  this  experiment,  tlio  impulse  of  motion 
on  the  nervons  Kbres,  which  proceeds  from  the  so-called  motory  centra 
of  tho  brnio  and  spinal  cord,  remains  quite  capable  of  action  on  one 
side,  while,  as  regarda  the  other  side,  the  remarkable  condition  of  stu- 
pidity will  no  longer  happen,  if  wo  have  divided  tho  cutaneous  nerves 
before  tightening  tho  threads. 

Sometimn  it  is  possible  to  make  tho  frog  He  motionless  on  its  hack 
without  tlie  llirvnds;  but  this  proves  nothing  against  tbe  sonndness 
of  Dr.  LewisBobn'fl  resnlta. 

But  let  na  retnm  to  our  old  erperimentwn  mirabite^  of  the  hen. 
Aecordtng  t»  the  analogy  of  tbe  last  experiments  with  the  frog,  tbe 
tying  together  of  tho  b<!n>  foot,  although  not  necessary,  may  con- 
tribute Boinetbing  to  tbe  effect  in  Kircher's  experiment,  not  only  by 


78 


THE  POPULAR  SCISSCE  MONTHLY. 


keeping  i1m!  animal  firm  and  qnict,  but  slao  by  prcBiing  npon  tlie  > 
nvoua  nervefl.    In  order  to  onderstand  th«  whole  sabje«l,  we  must  go 
further  and  adduco  otlMT  facta  whicb  bear  npOD  it. 

I'he'  most  int«reatiDg  part  of  our  inTOtigitioD  still  rcmaiiM,  whic 
M  I  rrmarkcd  bcforcliaud,  wiU  lead  ua  to  tbe  doubtful  r^^otu 
mcRmeruRi  and  Bomoambnlism.    And  tbe  queoUon  arises  again : 
tlie  apparently  unnecesaarydialk-liDe  in  lurcher's  experiment  any  : 
nificance;  and,  if  ao,  what? 

I  hare  already  meotioiied  that  I  did  not  succeed  in  placing  pi{ 
in  this  molinnlcM  st«t«  bj  boUUng  tlMin  finuly  in  niy  Iiand,  and  pn)W* 
ing  their  fai-ads  and  nccka  gently  ujion  tbe  tuble,  a*  I  did  the  huDfc 

I  therefore  endeavorW  to  tJvat  the  pigeons  as  1  did  the  little  birds, 
that  is,  I  hold  them  with  a  thumb  plac«d  on  eaeb  side  of  the  bead, 
which  I  bent  over  a  little,  while  the  other  hand  hold  the  body  gently 
pressed  down  upon  tbe  table. 

Even  this  treatment,  which  has  such  an  effect  on  little  birda,  did 
not  seem  to  succeed  at  firet  with  the  pigeons.  Almost  always  they 
flew  away  as  soon  as  I  liberated  tbcm  and  entirely  removed  my  batids. 
I  remarked,  however,  that  the  short  time,  during  which  the  pigeons 
remained  quit-tly  in  ray  fingers,  increased  visibly,  and  lengthent-^  tev 
eral  minutes,  when  I  removed  tbe  linger  of  the  hand  which  held  tt 
head,  only  removing  the  band  very  little,  or  cIm  not  at  all.  The  bs 
holding  the  body  eould  have  beeu  removed  muoh  sooner  without  < 
any  harm. 

While  I  w-alouflly  pursued  this  trace  of  new  events,  I  found,  to 
astonishment,  that  it  ted  me  to  tbe  observation  of  the  pigeon's 
tioD,  and  tlie  fixing  uf  itit  look  upon  my  finger  placed  bcforo  its 
It  is  this  movement  which,  until  now,  has  not  been  taken  into 
consideration,  and  Is  the  critical  period  which  is  of  each  great 
portancc  as  a  link  between  the  phenomena  we  have  noticed  and  ot 
to  whi<:h  we  are  gradually  approaching.     In  order  to  detemino 
matter  slill  more  clearly,  1  tried  the  experiment  on  a  pigeon  wl 
I  had  clasped  firmly  by  tbe  body  in  my  left  hand,  but  whose 
and  haul  were  pcrioctly  free,  and  held  one  finger  of  my  right  ha 
firmly  before  the  top  of  its  beak — and  what  did  I  eee?    The  fir 
pigeon  with  which  I  made  this  attem]>t  remained  rigid  and  motic 
less,  as  if  bound,  for  several  minutes,  befoT«  tbo  ont«tr«,-tchcd 
finger  of  my  right  liaod ! 

Tea,  I  could  take  my  left  hand,  with  which  I  had  held  the  bird,  i 
again  touch  the  pigeon  without  waking  it  up ;  tbe  animal  remained  is 
tbe  mnit;  poGitioa  while  I  held  my  outstretched  finger  still  pointii^ 
toward  the  iK-nk.  (TIh)  lecturer  demonstrated  this  experiment  in 
most  successful  manner  with  a  pigeon  which  was  brought  to  hint.) 

I  have  repeated  this  striking  experiment  on  a  number  of  pi^ 
yet  I  do  not  know  whether  stutable  animals  are  frequently  found,  fo 
of  course,  it  is  to  be  underslood  that  the  experiment  cannot  alwaj 
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atinlf  MiocMd, »  it  cooconu  oMntiallf  tb«  conceutratioD  of  thsJ 
jigNiV  atteotum,  and  the  fixiog  of  it*  look.  Individual,  inward  ra-^ 
htiDOi.  U  well  ««  outward  oondiliun*,  luuKt  o<Mx-M»iinly  cxcrcioc  some 
linttbtng  tuflu«DC«,  wbelker  the  animal  will  give  itietf  ap  to  tbc  ro- 
qauls  exertions  of  certain  parts  of  its  brain  with  more  or  l^ss  lucliiiii* 
tiMgCr  olbcrvis&  Yon  thvn  nndcrstand  why  apptircntly  litile  cir- 
OMtaaoM  may  be  rcspODHiblv  for  thti  result  of  an  vK{ierin)i.'iit  in 
vUdi  tliii  critical  moment  plays  a  part. 

We  often  see,  for  example,  how  a  pigeon  endeavors  to  escape 
fan  Mnfinement  by  a  quick  turoing  of  its  head  from  side  to  side.  la 
Wioving  thri>«  singuliir  and  diaratit emtio  moTumt'iils  of  the  bead 
mi  nec^  with  tbc  fingl^^  held  before  tbe  bin),  oiie  either  gaius  bia 
ptiat,  or  else  makes  tbe  pigeon  so  |>erp)exed  and  excited  that  it  at 
lU  beoomes  quiet,  so  that,  if  it  ia  held  lirmly  by  th«  body  and  hcad|  j 
itcaa  be  forced  gently  down  upon  the  t4il>lc.  It  i«  as  Soiiopenliauvr  1 
mjt of  alewfwng,  "The  brain  must  bite"  I  will  also  mention  here,  by- 
lke«ay,  that  a  tame  parrot,  which  I  have  in  my  boose,  can  be  placed 
ia  lUs  sleeping  ooodition  by  simply  holding  the  finger  steadily  before 
As  top  of  iu  beak. 

Bat  let  tne  hasten,  gentlemeii,  to  say  to  yon  that,  in  ibe  remarkable 
lad  stDgoUr  influence  which  tbe  holding  of  tlie  finger  exercises  oo 
,  the  infinence  of  the  mythical  a^^ents  may  not  be  removed ; 
rhicb  may  eome  from  the  orgauixatioD  of  tho  cxpenmcnter, 
mi,  petlapa,  spring  from  the  ontstretcbod  finger.  Nevertheless,  a 
^Hi  tab«,a  cork,  ft  «matl  wax-candle,  or  any  other  visually  Ufi^ess 
■Waiin.  placed  directly  on  the  top  of  the  pigeon's  bill,  has  tin-  same 
■igiaal  (Aboi  as  when  the  htunan  finger  is  used.  We  must  only  be  j 
onUdM  the  animal  be  placed  so  that  iuf  atbintion  is  fixL-dfor  some  I 
liacop  tbo  object.  I  hare  sc«n  pigeons  sit  motionless  for  some  mln* 
Mo^  with  open  eye*,  after  1  had  placed  a  lucifer-matcb,  or  a  wax-light, 
■  Oe  top  of  their  bills. 

OfttB,with  hnui,ihv))c  ciperimontaraccoeil  in  tho  most  n«t«iiish- 
■gaawMr.  I  hare  nipcaledly  eeixcd  kcni  witli  both  bands  by  the 
hdy  to  that  their  beads  and  necka  were  quite  free,  and  forced  then 
pMl;  against  a  pcdeetal  on  which  a  glass  tube  was  placed,  m  that  it 
jai  tondiad  the  top  of  tho  bill.  Tbe  animal,  when  left  purfiictly  Iree, 
mained  gazing  fixedly  at  the  glasa  tube  for  more  than  a  minute. 
Tbnne  thing  happened  when  a  oork  stopper  was  used,  instead  of 
IbglaiatQbe. 

Piaally,  I  will  mention  that  with  lh«  hens  I  often  hung  a  piece  of 
leiai^  ar  a  nnall  piece  of  wood,  directly  over  their  crvots,  so  that  tbe 
oJ  ita  before  the  eyes.  I  mention  this  experiment  eepccially,  b^ 
aa^  wfwn  perforaied,  the  bens  not  only  remained  porfveily  motion* 
I^b«t  dttied  tb«r  eyes,  and  slept  with  their  heads  ninking  until 
Itey  c«BM  ia  contact  with  the  Ubie.  Before  falling  axicep,  the  bens' 
I  can  be  either  pressed  down  or  raised  up,  awl  they  will  remain  in 
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tliu  po«ition  as  if  th«y  were  pieces  of  irxx.  That  »,  hcnrever,  a  sympi 
torn  of  a  cataloplic  coDtlilioii,  «ach  as  U  Men  En  human  beings  tmiJcr 
jiathologit-al  vonilitionfl  of  tlie  nervous  ayttcm. 

Aft«r  I  bad  discovered  the  events  vhtch  I  have  joat  eommnnica' 
to  yon  concerning  tlte  heni  and  pigeons,  tvo  things  were  clear  to 
1.  Tbat  the  drawing  of  th«  chalk-line  in  Kirolx-r's  ex]>eriro«]t 
some  stgmfi<-uiire.  The  hsnd  n-hteh  draws  the  tine,  and  the  line  Hadl^ 
are  Iranafcrred  to  an  object  in  which  the  animal's  look  and  atti^ntioii 
are  placed,  through  which  a  marrelous  condition  of  e«nain  parts  of  its 
hctvohh  Nyiitein  is  called  fortli,  accompanied  by  cataleptic  phcnioniTDS, 
and  whii.')i  can  change  to  Hlceit. 

3.  That  it  produces  »opori6c  phenomena  id  animals,  as  has  long 
been  conjectured,  bat,  until  now,  Dcver  invcetigated  or  proved ;  a  pe- 
culiar and  niystcrioox  state,  resembling  ileep,  aecompsnicd  bj  cata- 
leptic aiipoarances  and  a  change  in  the  nervous  system.  This  c^ 
be  produced  in  many  men  by  a  simple  fixing  of  the  look  on  some  small 
object,  and  ihrongh  a  concentration  of  the  wilL 

It  is  well  known  that,  in  the  year  18fil,Mr.  Braid,  a  Scotch  su 
cstablinhisl  in  Munch I'Hter,  who  was  present  at  tha  mMmerio 
tiona  of  Lafoutaine,  was  first  struck  with  the  idea  that  tbe*e  pi 
ena,  proclaimed  as  the  e&eet  of  a  magnetic  fluid,  were  only  a  n: 
consequence  of  the  &xed  look  »n<l  entire  abstraction  of  iho  ati 
which  present  themselrcs  under  tlie  monotonous  manipulation  of 
magneliur.  Mr.  Braid  proved  in  his  eii>eriments  the  entire  dts 
bleness  of  a  so-calktl  msguelixer,  and  his  svppoeed  secret  agento, 
fluids,  produced  through  certain  manipulations ;  ho  taught  tho 
y-et»  o{  the  cxpcrirocnU  to  place  themselves  In  this  sleeping 
ditlon,  by  simply  making  tliem  gaze  fixedly  at  some  object  for  ft  Umf 
time  with  strict  attention  and  nnmoved  gaie.  It  is  therefore  clear 
that  this  condition  of  the  nerves,  CAUftcd  by  the  steady  look  and  >t* 
traction  of  attention,  in  one  part  of  the  brain,  brings  Iho  other  parts 
into  action  with  it  and  changes  the  functionn,  to  whose  normal  activity 
the  phenomena  of  the  n'ilt  are  united.  This  ix  tho  actual,  natural, 
physiological  connection  of  this  mj-sterions  appearance.  It  only  r^ 
maiDS  to  us  now  to  ascertain  which  portions  of  the  brain  first  and 
secondly  become  altered,  and  in  what  these  changes  consist. 

According  to  Braid,  for  example,  on  ono  occasion,  in  the  prc«rac«  oC 
800  persons,  ton  out  of  fourteen  fall-grown  men  were  placed  in  a  slec]^ 
Ing  coiKlition  in  this  way.  All  began  the  experiment  at  the  same  time; 
the  former  with  their  eyes  fixed  upon  a  projecting  cork,  pliiccd  seonH 
ly  on  their  foreheads  ;  the  others,  at  their  own  will,  gnied  stcuiJily^ 
certain  points  in  the  direction  of  the  audience.  In  tlie  course  of  IM 
minntes  the  eyelids  of  these  ten  persons  bad  involuntarily  cloaal 
With  some,  conscioasness  remained;  others  were  in  catalepsy,  IM 
entirely  inscntihie  to  being  stuck  with  needles,  and  others,  on  awakifl 
isg,  knew  absolutely  nothii^  of  what  had  taiien  place  daring  tbd| 
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ibcp.  Er«ii  more  ;  three  p«r8ons  of  tbo  audience  fell  itsloep  without 
Bfuil'i  knovle-J^e,  ul'ter  fotluwing  thv  givuo  direclioii  of  tixiiig  thoir 
eyct  steadily  va  vome  [MuiL 

Brmi«r»  cx|)«rin)L>nu,  which  ar«  deaigosted  as  the  beginning  of  a 
tdtotifid  investigatioD  of  flztremelj'  complicated  aervoae  phenomena, 
4id  not  find  at  first  tbo  ci^tccn)  ami  hom.igc  due  to  them,  nod  grad- 
nll<r  wnk  into  oMivioit.  This  ui  iixplainiil  by  lh<r  fact  that  tb<^y  wpre 
fociatcd  with  mtaimitrigm ;  and  Lafoutaina,  wboee  "magoetie*' exhl* 
bitiou  were  the  first  cause  of  Unid's  investigations,  protesMd,  not 
villwnt  Bome  aniraoaity,  thai  "  hypnoti«in,*'  or  "  Bnuditm."  was  iden- 
ticd  vtth  Am  "  iDv»rai:ri(m."  Kniid  hirtisi-lf,  in  tlw  oouna  of  his  ex- 
ptrimmts,  Mcm*  to  liave  loM  bU  former  ftok-ntifii!  force  ta  an  iuTesti- 
piar.  Tfwn,  in  1848,  Mr.  Oriuies,  the  American,  with  his  "  Electro- 
KdogT,"  apfieared,  and  took  up  the  tntelloctoal  vpidcmic  of  nedioiiu 
■ti  ipiniual  apparitions,  vbich  we  witnr«ed  in  uatonbhRieDt,  and 
mm  ibe  whole  world  more  or  lew  impnam-d  by  iL  II  was,  naturally, 
Ibm,  M>t  at  all  aurprising  that  hypnotism,  cy  Broidism,  remained  al> 
MM  ■dIcoowii  to  science.  Only  once  it  attracted  scientifii;  attention 
ai  iatcreat,  and  then  only  for  a  short  time.  This  wait  in  |)W,  in 
DMcmbtt,  after  Yelpcau  and  Broca,  two  well-known  French  aurgeona 
MZa  SoaHi  de  Chirwyie,  in  Paris,  caused  the  most  immense  sensa- 
lios  by  placing  twtnty-fonr  women  In  a  sleeping  condition  by  Braid'sj 
■itkod,  and  then  performing  surgical  operations  without  oaii»ing  ibvnt ' 
tkeil^ht«<t  pain. 

Thm  nttcii  waa  naid  in  t)ic  jonrnnla  about  "hypnotism"  in  hens, 
tt*  dMoipUoa  of  which  bad  already  beeu  fotmd  in  onu  of  Father 
Eiri^er'a  works.  Although  characteristic  enough  for  those  days,  yet, 
tai  ay  koowledge,  no  one  ha«  been  much  improHScd  by  the  investigft- 
iMi  of  Kirrber**  taiperimtnlam  mtrabile,  for  it  tn-nts  of  a  real  Stat« 
if  kypoutisn) :  and,  with  aniniaU,  every  one  feels  safi.- from  all  thonghts 
*f  tWcjUsMi,  bnl  yet  can  bring  into  application  all  physiological  meant 
rfipTwrigatioa,  in  order  to  penctrato  the  mystoriesof  the  phenomena. 
fWi  proofs/  (A<  actual  appritranrT.  of  kypnotitm  in  animaU  u  tht 
vimtjfir'  rtfvU  of  my  (Aoee-^iommunieattd  oi*trvationt  anil  «g>mr^ 
««ti,  which  I  intend  to  continue  upon  mammals,  on  whicJi  I  bavt 
MyM  e»|>oriniented. 

Th«M,  bowcrn-,  have  still  another  int«rc«t  for  its.  They  hmn 
rtkifjly  demonstrated  how  diflieult  it  is  to  obtain  actual  facts  from 
*twla  *ie«vd  tmequally."  They  have  still  further  shown  ns  what 
iMig^  what  strength  of  demonstration,  and  sharpness  of  criticism, 
irtwiiif  inmtigation*  demand;  and,  finally,  tlK'y  have  nuido  known 
lo  t/nrj  diaeertung  person  bow  little  weight  should  be  attaohe'l  to  th* 
Mpona  of  the  most  honorable  and  nprii'tit  people,  when  these  peoplo 
■•  not  «Btin>ly  [wnvtrated  with  the  idea  of  the  omct  nature  of  th« 
tenMtgstiDCL 

TUa  DCTcr-to-be-neglected  foresight,  in  the  estimattoa  of  reports 
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and  tMtimonics  relative  to  such  actual  pbenomena  u  appear  to 
ci-cil  the  UMual  cvcnlK  of  Naturv,  U  espcciallj-  jaetilied  « fa«D,  in  tlie 
alccping  couiliuoii  of  the  uninial,  crery  tntn-  nf  Tiiiibl?  deception  \i 
removed;  how  much  more  so  are  doubt,  n'serve,  aud  n-funal,  an  irr» 
fra^able  law  and  duty,  when  it  treata  of  phenomena  wbicfa,  on  om 
hnnd,  arc  »  Hcorn  to  «cicnco,  and,  on  the  other,  not  only  give  ritt  M 
HitHpieion,  Init  aru  an  actual  vinihlo  deception  1  Tbi*  l.iKl  donble  cfaai^ 
acter  ntarkd  thousands  of  pheiioiiieua  which  eyes  and  earit  havo  coo> 
Hidered  real  in  meuncriBni,  clairvoyance,  ipiritnaliam,  etc. 

Id  the  mean  while,  strict  natural  science  never  decide*  a 
and  the  indicatot  characU-r  woul<l  n<!vcr  prevent  seienct-  from  drai 
plienomi-iia  of  such  a  cliaraoler  into  ilic  range  of  its  inrentigat 
and  trial  And  yet,  the  science  of  our  day  ia  placed,  in  every  re«pcot, 
opposite  to  spiritualixm  and  its  relations.  Ana  not  the  passionate 
complaint*  ant)  reproaehen  to  which  the  representative*  of  science, 
and  even  it<;ic)ice  itxrlf,  are  exposed,  from  the  countless  fanatics  aod 
believers  of  this  myiiterious  faith,  <]uite  unjnslifiable  ? 

By  no  means !  It  will  he  easy,  after  all  yon  have  seen  and  beard 
here,  to  jnalify  the  bearing  of  science.  I  conpidered  myself  unable  lo 
withdran-  from  this  ungrateful  task.  becauMt  it  is  a  duly  of  my  especial 
profmsioD  to  prepare  a  true  exphinntion,  and  because  my  pn-vtout 
scientific  n-scarch  has  led  me  to  the  region  where  su)>er8tilion,  pnjit 
dice,  credulity,  and  even  worse,  absolutely  rule.  1  called  the  ta^ 
"  unip^tefu),"  becaaite  ono  finds  powers  in  opposition  against  whioH 
as  Schiller  says,  "  the  gods  themselves  rtniggln  in  rain."  H 

^ey  who  are  ooonpled  with  the  questionable  regtont,  which  afl 
made  attractive  and  ensnaring  through  wonderful  and  mysteriofl 
things,  are  divided  into  two  classes.  The  first  is  formed  of  persofl 
who  care  nothing  about  the  confirmation  and  investigation  of  remaifl 
able  evenly  but,  on  the  conlrary,  oocupy  themselves  with  lliosc  evcgfl 
through  sordid  but  harmless  motives.  To  this  class  belong  tlie  fijfl 
otons,  and  those  profe«sionlese  people  who  are  influenced  by  vani^H 
and  endeavor  to  kill  time  with  nppan.-iitly  great  industry.  Of  tifl 
class  it  is  not  ncct^sary  to  speak  further,  fl 

The  other  class  is  composed  of  npright  people,  vhn  mean  honc«t]^H 
and  these  have  a  right  to  be  looked  after,  and  set  properly  on  thtfl 
course,  even  if  teaching  and  advice  find  deaf  ears.  fl 

In  this  class  an^  two  diMinct  groups:  1.  Good  people,  bnt  b^| 
■nvesiigator"  r  that  is,  the  scientific  know-notliings,  who  have  nevfl 
occupied  themselves  particularly  with  natural  researches,  and  tli^H 
results  and  methyls;  3.  Scientific  people  by  reputation,  who  ban 
(wrformed,  for  their  gv,ni  S]>eciul  ilfpnrtrneiits,  rual  services  for  scieo^l 

Of  those  who  belong  to  the  first  grou]i  of  this  class,  and  wl^| 
without  profession  or  special  education,  undertake  to  ex]>lore  siicH 
complicated  and  puir.ling  events,  we  win  simply  say:  If  tiii'Si.-  inifl 
hearted  people  only  had  an  idea  of  the  rcqnircmeuta  and  diffioaltid 


nTPNOTISM  IN  AXI^ALS. 


83 


rf  u  mnt  natantl  SnvrHti^tion,  a  slight  coitiprelieniion  nf  the 
ttira^tfa  of  thi!  proof  which  sci«nce  must  absolutely  eouiumiiil,  if 
il  ireaU  of  the  confiniulioa  of  eveota,  and  the  coDDcciioD  of  the 
rimplMl  cirmmstaaoee,  they  woald  entirely  otHwo  from  their  eense- 
IcM  ind  fniitlow  eodcavois,  and  Keck  to  aoquuiut  tlK-iDRelit-H  with 
Ik  raJoahle  nc'tuiNitions  of  to^y'a  (eachings,  without  which  man 
—comparable  to  a  ship  without  a  compass  or  rudder — towed  about 
CO  the  oea  of  error  and  diMMptton — can  be  perpk'XL-d  to  imbecility ! 
Till:  rxcellctit  adrice  to  kc<>p  at  a  distance  all  mysterious  and  super- 
Moral  toatiifMtatiuna,  in  spite  of  their  charms  and  attractioux,  baa 
■Inady  bmn  commanicated  to  you.  An  instnivtivr  maxim  auya, 
"Tber^  ia  a  rirtuoos  ipirit  of  rclinquii'hmvnt  in  intellectual  as  well 
M  ta  moral  power."  And  bl^^G,  in  order  not  to  be  led  into  tempt  at  ioD, 
■CD  mast  carrv  this  re1iiii]ui»hmeotto  the  extreme  of  inU-llcetual  "  tue> 
Mi&iii.**  It  is  more  difficult  to  deal  with  llit*  M-cond  group  of  thia 
dML  It  ia  cloar  (hat  if  the  few  Dutural  investigators  who  cumpose 
lUi  groap  wvre  not  entirely  div«st«d  of  the  spirit  of  strict  research 
vttich  tber  may  once  have  possessed,  they  would  hurc  found  ways 
Md  means  to  confirm,  in  a  «cienlitic  manner,  the  "  events  vieweil  uu- 
•qmny  "  which  they  are  not  ajthamed  lo  testify  to  as  though  they  were 
Mtaal  csrcastttaoceii,  so  as  to  win  the  vonfidence  and  esteem  of  all 
latwal  inreatlgators.  Aa  ihey  have  by  do  means  succeeded  in  thin, 
Ac  wc^iC  of  their  teatimony  sinks,  in  spite  of  its  truth,  to  the  U-vol 
^  tkat  of  the  tinlcamed  persons  mentioned  in  tho  firti  group  of  thia 
dm. 

In  referenee  to  the  pcrcoption  and  knowledge  of  natural  events 
«■*  taaasA  vote,  per  nuyora,  as  in  human  laws.  Tho  rotet  hero 
•■a  be  weighed.  However,  to  give  no  opportunity  for  mJaoonstruc- 
tiM,  I  win  say,  beforeliaml,  that  the  natural  Investigators  of  whom  I 
If  ait  hare  not  lost  all  tltetr  weight  and  respectability  ui  science  be- 
<nK  tfcej  vouched  for  the  reality  of  unheard-of  and  abcolutvly  Lu' 
imWriii  ercnts,  but  bocaosc  of  tho  fonndatioQ  on  which  they  plaued 
lUitHtimoay. 

TWy  refer  OS  triumphantly  to  the  "scientific"  investigation  of  a 

Eve,  a  Orookec,  a  Bnlterow,  and  other  well-known  "  natural  invi^sii- 

fin  I"    However,  he  who  examines  thi»  startling  literature,  will 

•if  b(coa«  more  confirmed  in  his  ideas.    The  way  alone  in  which 

Hhm  ■*  investigstora "  perform  their  experimeota,  and  the  manner 

«  vUeli  Ihey  make  their  reports,  prove   very  clearly   Uiat    tUey 

at  naDf  po  tnvMtigaton  at  all.    To  give  one  striking  example, 

fWAw  MiiiODDoea  earaeatly  to  the  scieattfio  society  of  London,  of 

•Vwfa  b«  is  a  memher,  tlint  he  )ias  dtsoorered  a  new  feature  in  Na* 

Im^wlaefa  ba  eaUa  "  psychic  force."    Through  the  influenrc  of  thia 

imm,  aeeordiiig  to  Crookea,  the  weijjht  of  a  body  can  be  iucmased  or 

^■iDiabed  several  pounds,  without  visible  interference  1 

Aad   lUnr  do   70a  think  Crookea  has   investigated  and  C4ta1> 
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lithfi'l  tlit«  niarvcloH!)  ciroumstance  ?  Vou  will  hnrtllT  deem  )t 
eibli*,  when  I  tell  vou  he  did  it  simpiv  by  noticing,  in  th(>  pivfi«uvt  of 
oerluii  ii«o{ile,  that  a  Eprin(;-ba lance,  of  the  Mme  kind  im  one  OSMU 
vdgh  letters,  gave  movemenli  the  cmiw*  of  which  were  noi  apparcai. 
I  will  hero  ebow  you  %  lunall  drawing,  bo  that  you  may  undcntaod 


it  better,  which  illnstntteit  the  principle  of  an  nppamtiis  m,uA 
Cniokeii.  U  id  ilu-  Kirmig  iimlntgitny  board,  acveral  Tim-I  long,  oi>e  < 
«r  which  reatB  on  the  table,  7',  by  means  of  a  sharp  point  placed  in  i 
under  Kidc,  while  the  other  end  is  fastened  to  the  balance,  TT, ' 
hangs  Auitpendcil  from  a  rest,  G.  Tlw?  index  of  the  balanw  xhows  fafl 
great  the  weight  i.i  which  it  has  to  liear.  Every  movemi^iit  baclcwi 
or  forward,  any  nhakiiig  or  pushing  which  is  communicated  to 
board,  must  be  made  perceptible  through  a  riung  or  falling  of  thei 
dex.  And  now,  Crookcs  assures  n«  that  lie  has  pcreeivt<d  aach 
tion*  of  the  index,  in  the  presence  of  others,  wlicn  Mr,  ITume,  the] 
cipal  incdiuni,  <Iid  not  move  the  apparatus'  nt  all,  but  was  hold  fir 
by  the  bands  and  feet,  some  distance  from  it!  And  that  is 
Crookes  ventures  his  monstrous  assertion  on  the  ground  that  the 
anee  made  motions  which  appeared  to  have  no  cause  whaterrrl 
Whoever  ii<i  siitii'lied  with  the  general  assertions  of  Crookcs,  in  this 
respect,  maiiiffsts  such  incapability  of  judgment  coHceniing  scieiioe, 
that  he  lias  dimply  no  right  to  speak  about  such  tilings. 

Tliat  a  balance  makes  motions  is  a  circumstance  very  easy  to  estab- 
lish. We  can  accept  it,  as  an  actual  event  in  Crookes's  evidence,  that 
the  balance  has  really  made  some  motions  in  the  presenceof  the  so«aIi 
mediums ;  but  when  Crookes  represents  as  an  actual  event  that  it  ■ 
the  "  pnychic  ft>ree "  of  the  medium  which  caused  this  motion, 
altered  considerably  the  weight  of  the  body,  it  is,  in  spite  of 
persuauon,  no  real  circumstance,  but  a  well-meant  assertion  of 
<«veDt  viewed  unequally;"  a  statement  wliich  docs  not  deserve 
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•IjgklMt  belW  iwr  the  smallest  amouDt  of  oonsi<!L>ratio(i.  ThU  v.*mT- 
liM  doM  not  dtfcrrc  th«  latter,  eimply  because  it  coDCbma  au  "  evt-nt 
vtenA  ira«<|wtllf  "  (for  there  src  mxRV  events  in  this  category  wbioh 
ktmm  the  faigbbit  Mtevm),  but  bi-vnuoc  Uk:  iMlminiblc  pnrt  of 
Crooko^i  Atatemcnt  ia  in  itself  wortliy  of  no  notio«:,  and  bi-oauK  not 
thtligbteet  proof  is  fumisbed  that  the  motions  only  proceeded  from 
iW  foolird  nii-ilium,  and  that  thvy  coattl  partakv  of  do  heretofore 
tt04niowii  Dfttanl  cause  I 

Bad  sacb  •  proof  been  andertaken  in  ao  exact  manner,  CrooVet^s 
■— tioui  would  probably  have  dc«or\-cd  tome  notice,  whkh  would 
b»T«  ltd  to  a  rciKitition  of  ht»  exj<trinicnt,  in  onlcr  to  VvtX  more  thor- 
nighly  hia  **  event  viewed  uue<)iialiy  \ "  if  this  proof  had  b«en  strictly 
ofbroed,  Crookes  would  havn  discovered  on«  of  tbe  most  remarkable 
bovn  rrmts,  and  liis  asM-rtion*  would  haw  at  once  commanded  tbe 
■uiail  reapect  and  couaideration  from  all  natural  investigators ;  as, 
ptflMpa,  with  Volta,  when  be  built  bis  pile,  which  prcsenlt^  no  less 
jKi«£ble  appeanuces  1  Bat,  aa  the  events  stand,  Crookes's  stale- 
■bU^  aa  with  hundreds  and  th<iu»anda  of  "  events  viewed  aneqoally,'* 
aaaenaa%  moring  table*,  flyui^  guiiart,  self-playing  pianos,  etc., 
hare  been  rq;arded  with  exactly  the  same  claim  to  scteiice  as  the  best 
ad  iiKut  aaioniahuii;  sleight-of-hand  performance*,  wblcb  00  one  can 
•fadt  to  b«  real  natuml  Invest i^ation«,  althotigli  in  a  pnychological  r^ 
^pct  Hbm  real  caa**  of  the  di-et-ption  may  be  very  interesting. 

iiute  as  It  may  aflect  a  reasonable  man,  not  to  be  able  to  inve»- 
t%atc  so«De  pretty  and  sUikiag  conjuring  trick,  so  also  no  one  ought 
la  diaqaiet  himself  00  acoonot  of  events  which  hundreds  of  people 
In?  tMlified  to,  even  when  lh<>  slightest  proof  is  unprwlui'i-d,  so  that 
any  llioaght  nOaliog  to  the  posaibiliiy  of  such  an  interesling  natural 
ibaancBoa  is  removed.' 

ObIj  ibrougfa  the  idea  that  tlie  phi-nomena  are  not  visible  do  tJiese 
falls  pwitnt  a  most  ri-markabk'  siguilJcauee  in  tl>e  eyes  of  the  dd- 
IwiiL  Bot,  in  this  significance,  ihcy  make  no  difference  between  it 
mH  Miijariiijr,  which  is  often  much  more  interesting  and  not  less  id- 
nyUdblc  Bui  do  they  make  a  distinction  b  any  otiier  rcspoetf 
jUtotfaat  ve  will  ask,  at  fimt,  a  little  information  from  the  "spirit 
"iBrts,** "  Baton]  investigator*,"  and  "  savanU,"  such  as  Varley,  Wal- 
W,  Crookes,  Butierow,  and  others,  before  we  allow  them  the  right  to 
mtkg  the  alightast  reproof  concerning  science,  and  the  dependence  of 
Ihiae  Uui^B  vpoa  U. 

IWae  gentlemen  have  not  the  sliadow  of  a  right  to  complain  of 
aay  tluDg  asTC  their  own  tncapabiUty,  nor  have  they  the  right  to  make 
a  rrproacfa  to  any  one  except  themselves,  that  they  did  not  succeed 
ii  ■UabUthing'tbeir  "  spiritual  manifestatiuua." 

I  wid  cxpnaaly  emphaniu:  the   tact  that  I  did  not  say  that  one 

regard  aO  phenomena,  which  occnr  daily,  and  wbioh  are  of  the 

■jalfieaikoe  and  importance,  as  mere  conjuring-tricks,  al> 
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tLouf^h  numbers  of  them  oonld  b«  prored  to  be  eucb.  Remetnt 
tbe  I>aveD))ort  scandsl  t  For  mv,  the  tint  "  taaDifc^tatioas " 
eotitlcd  to  iw  little  oonsidcratioii  n*  the  IsKm-,  niicl  I  odfctcd 
IhhiI  nuthoiitioatud  of  them  wheu  I  couimuuicat«d  Crooke&'s  ex| 
nienta  as  a  characteristic  example  of  "  epiriiual  "  literatare  to 
well-known  EoglUh  Rariinf,  the  dMviring  »«hol«r,  our  gncAt 
\tX  IIulTinati,  of  Rvrlin,  ftirmerly  of  London.  And  hu  aiiy  OQC  of 
gcntk-mi^p  who  are  "  investigators "  in  tbia  department  Mid  anj  thU 
to  the  credit  of  the  deceased  American  chemist  and  "  epiritualiai," 
Ilare?  Doc*  not  one  find  in  the  literntorc  which  tbey  bare  the  < 
furatirc  to  refer  us  to,  iivcom[MUiii.-d  by  briiinleiai  rliBtteritig  and  Ikn- 
ciful  elTuftioiis,  nothing,  nothing  at  all,  but  childish  or  idiotic  tt- 
rangements,  supposed  to  represent  a  pejchological  apparatus,  and  more 
or  lees  ervditabitt  reports  as  to  tlw  reality  of  "ovcnta  viewed  un- 
equally ?  " 

In  tbe  mean  while,  yon  may  ]>roper!y  ask  if  these  eventu,  whicb 
have  b«!n  wiliii-sMd  by  hnndreds  of  worthy  people,  are  nei-dful 
of  scientiHc  eiamination  and  proof,  and  whether  choy  arv  worth  itf 
Oh,  yes  ;  but  not  all,  and  not  in  a  verj-  high  degree.  Science  and  hs 
followen!  have  the  right  to  connult  their  own  time  iuhI  opportunity. 
They  have  something  more  to  do  than  to  ooonpy  themselves  in  anitwci^ 
ing  eri-ry  ([ueitiou  put  to  them.  Yon  all  know  the  old  saying  relating 
to  (he  foot  and  the  seven  wise  men.  That  which  is  worthy  of  no  eameat 
investigation,  and  which,  neverthelc«»,  can  awaken  esteem  and  con- 
fidence, in  spite  of  all  *ingularity,  sboald  n.va/e  no  claim  to  considers 
tion  on  tbe  part  of  soiencei  In  this  case,  however,  the  moving  taUc^ 
flying  guitars,  mysterious  rapping^,  of  course  lake  no  part. 

The  clamors  of  hnndreds  and  thousands  of  eye  and  ear  witnesses 
who  triumphantly  hint  at  "  Hcientilic  investigations,"  bat  w^o  an  in- 
capable of  giving  any  proof  of  the  experiments,  do  nol  etiangc  tbe  ma^ 
ter  in  the  least.  Whether  one  or  another  investigator  may  consider 
tbeee  things,  is  entirely  dependent  on  his  personal  opinion,  and  on 
casual  circumstances.  Whoever  has  no  opmion  on  the  matter,  and 
hnlds  aloof  from  it,  earmot  meet  with  the  slightest  reproach.  Sty 
Iiighly -esteemed  friend  Prof.  Sharpey,  who  formerly  was  seen-tary 
for  many  years  of  the  Royal  Society  of  London,  was  pcrfeotly  right 
when  he  refused  Mr.  Crookcs's  invitation  to  bo  present  at  his  espcri- 
raenis  wtlh  Mr.  Home ;  indeed,  he  acted  with  great  wisdom,  fcr 
spiritualists  and  fanatics  are  very  mui^h  inclined  to  trumpet  forth 
of  science  as  important  witnessM  on  sueb  occasions.  The  letter  of  tl 
celebrated  astronomer  Iluggiws,  written  on  the  9th  of  Jnne,  1871,1 
Mr.  Crookes,  is  nothing  bat  a  polite  though  decided  denial  of  hi^ 
opinion  relative  lo  different  phenomena  which  had  taken  place  ii 
Crookes's  house  in  Ilnggins's  presence.  And  yet,  this  letter  is  qnod 
trinmphatilly,  and  Huggiii«,  probably  mucli  against  his  will,  is  eai 
sidered,  from  all  sides,  as  one  of  the   "seientifio  authorities" 
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lid  deUrmd  their  lestimony  as  to  the  reality  of  R[i!ritua|  writings, 
■pfnaiunl  niAnifBsUtioiiii,  etc.  Judge  for  yourselves  I  For  ibe 
|lUUtatSoD  of  HimgiusV  honor,  aixl  a*  a  ttlrikin;;  example  of  these 
patl(n«n*a  proceedings,  1  feel  iivciatoituU'd  U>  oommanitfttUi  this 
doohtJii]  letter  to  job  : 

b  Oaoocn ;  Cmn  soui  niu.  Jbiu  9.  vm. 

Dub  Sik:  The  proaf-iliMls  vhich  jaa  tvnt  mn  r^oid  to  cootaJD  a  correct 
i»pr«MitUlon  ornlial  took  place  In  your  houae  in  R17  prtwincv.  iij  pocitioD 
U  the  table  did  nM  allow  mo  to  wiinoM  tko  r«Dioval  of  Mr.  Iloiiie'a  bond  frum 
tta piano;  hot  this  is  eonsi()er«d  bv  jm,  m  well  ns  the  pvraon  *ittii«  on  th« 
•tli«adaaf  Mr.  Qoaae,  to  turw  tnkifii  plAc«.  Th«  rxi'oHnioiits  «hoH'  me  llie 
topocMnee  of  further  laveMlguiuB.  1,  however,  wUh  ii  clUliiiutljt  uaderatooil, 
Ibat  I  eipiaee  no  decided  o|>it]i«n  in  regard  to  the  phunomoDa. 

Tour  olicdieot  MTvant,  Vuxi^x  nroaus. 


Tct,  M  wc  hsTC  said,  wliplher  one  or  nnothvr  scientific  investigator 
auBii>eft  thcM?  Iliinga,  hiit  jiL-nHnigil  iipiniou  in  entirely  dupemlvtit  on 
the  circomstances.  lint,  in  regard  to  blriut  science,  they  siiuj>ly 
io  aot  ezttl  at  alL  Science  neither  recojj^izes  nor  denies  them ;  it 
rittply  ignores;,  tnd  it  bis  a  perfect  right  to  do  thia,  ht-cAuse  time  iind 
Voffc  are  too  prvcioas  tu  \>e  vraxted  on  phctiomi-nii  ubich  con  offer 
M  higher  ioterest  than  tliat  their  cauaes  are  not  apparent  —  ex- 
actly in  the  same  way  ns  with  ootgnrin;T.  In  these  day»,  no  one  ia 
iTTTMH  ot  po*se««ng  SBpemarurat  power,  otherwiice  we  might  agais 
\t^  to  bora  people  for  bereay  and  wiielicraft.  Heretofore,  nothing^ 
bM  eompelled  us  to  guppoce  spiritual  uanifeetations  and  dubious  phe- 
wnma  to  be  snpematunil,  and  tfaerefono  the  wbolo  thing  is  probably 
Ht  worth  any  oniiideration  wltutcver,  cx<:i-pt  perbiipH  in  a  payehologt- 
ol  petiit  of  view. 

Tlw  absolute  opposition  of  science  to  spiritualism,  etc,  is  etitirely 
jwtiftahk,  aa  yoti,  gentlemen,  must  admit,  little  tis  you  may  W  ea^ 
Med  villi  unr  views,  or  much  as  you  liuve  been  deceived  in  your 
wycttotignsL  I  can  only  say  that,  ]iossibly  in  consequence  of  the 
Ing  rSMTTe  of  science,  much,  perhaps,  to  the  harm  of  mankind,  n;i 
■lined,  and  siitl  remains,  iindisoovcrcd ;  for  one,  witb  tbe  modesty  1 
(0  *hicb  a  natural  investigator,  more  than  any  otlier  else,  is  forced, 
iMMy  witli  Hamlet:  "There  are  more  tbingn  in  It<--:iven  and  eant 
Bmtio^  thanar«  dreamt  of  io  your  philosophy  !"  In  the  mean  whil 
Uns  most  be  borne  with.  Tlw  right  time  will  come  lor  every  die- 
*>*iiy  and  vswwj  atep  of  progren. 


ss 
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^H  THE  SURYIVAX  OF  XKSTINOTS.  ^H 

^^^  Br  ELUS  LBWI8,  A.  ^^B 

ANIMAL  life  has  ita  episodes,  and  ftpparentty  ahnonniil  halKa 
A  gtntli'inaii,  reaidiug  nwir  tliiB  cily  (llrooklyu),  liai!  rcc«vtl|J 
»  turki-y  tvthorLtl  with  a  conl  in  n  ttcld  during  the  early  life  of  ha 
broo'L  He  had  also  scvcrnl  uihor  turkeyii  wiUi  which  this  one  had  & 
long  time  anociatod,  apparently  on  the  nioAt  friendly  terms,  nnd  which, 
daring  her  tt-mporary  confinemeat,  strolled  and  fed  ipiiutly  aroaoil 
her.  But  it  hnjipened  one  day  that  ohe  became  enlangled  with  the 
con],  HO  tfial  her  feet  were  ilrawn  together,  and,  bring  unable  to  walk, 
I&y  Hlruggliug  on  the  ground.  While  thiu  helpleM  her  tiwwcistea 
attacked  hvr,  evidently  for  the  purpose  of  killing  her  outright.  Tliey 
idimIo  no  onBet  aa  when  fii^ht'iTii;,  hnt  deliberately  and  in  the  coolest 
manner  possible  commenced  their  butchery  by  picking  tbc  h««d  of  1 
unfortunate  bird. 

So  intent  were  they  that  they  scarcely  heeded  the  approach  of « 
friend,  who,  from  a  distance,  saw  what  was  Roing  oo.     Before 
reached  the  spot,  the  ss«aiUnlB  had  destroyed  one  eye  and  laid 
the  skull,  inflicting  injurios  ho  great  M\nm  the  creature  that  she 
died,     A  nimilar  lu-l  watt  ri>pent«td  nhurtly  afterwxrd  in  tlic  luune 
and  thtt  phenomenon — certainly  a  curious  one — is,  wa  believe,  not 
BSiial. 

Observation  and  inquiry  have  shown  that  a  like  disposition  app 
not  among  tnrkeyv  only,  hut  in  Kcveral  species  of  animals,  excitJnj 
ihcm,  when  arotised,  to  attack  and  worry  those  of  their  kind  if  wcdll^ 
sick,  or  disabled.  It  has  been  noticed  with  cattle,  swine^  dogs,  and, 
as  has  been  suggested  by  obserrere,  may  occur  with  all  domeatieated 
or  partly  domnsticuted  species  in  which  it  had  existed  in  their  wild 
state.  We  are  iiifi>rmed  by  drovero,  (»f  whom  wo  have  made  careiiil 
inquiry,  that  when  herds  of  cattle  are  hurriedly  driven,  and  capeoially 
when  they  become  excited  or  alarmed,  one  having  fallen,  or  showing 
Mgns  of  woakn<i««,  is  itiraelimejt  set  upnn  and  gor«'d  by  its  sssodatea 

Two  ge^itlemen,  who  have  been  dnnven  forty  yeara,  and  daring 
many  years  were  themselves  collectors  and  drivers  of  herds,  awnre  ns 
that  they  have  often  witnc«sed  such  attacks,  and  have -interfered  to 
prevent  injury.  They  alxo  st-ate  thut  the  habit  appears  to  be  mora 
frequent  witJi  animals  which  have  run  at  largo  without  much  car«  or 
restraint,  than  with  those  well  domeUicated. 

Such  occurrence^  however,  are  well  known  among  domesticated 
cattle.  \  genlleman  rc.!ii<]tng  on  Long  Island  had,  a  few  years  since, 
a  herd  of  cattle,  une  of  which  wan  taken  suddenly  sick,  i>ut  was  turned, 
as  unual,  into  the  field  with  the  others.  In  a  short  lime  he  noticed 
ereai  disturbance  among  them,  and,  on  hurrying  to  the  sjiot,  fotwd 
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tteiltkoneon  tlw  groanil  1>c11ovrin;i,  ami  beint;  gurv<I  liy  her  asao- 

tiUm.  An  ncul«  olMLTver,  nl»o  ivBiding  on  Long  iBlniid,  ii«nr  ttiix  city, 

Ur.  S.  n.  Hicks,  writM  aa  followM  :  "  In  anawor  to  thy  inquiries,  J.  IT. 

iD<J  S.  It.  Inform  me  tliat  the  fact  lias  I>era  noticvd  in  their  owu  ex- 

fierieoce  Uiat  tbe  wolt  em's  of  a  herd  do  sometimea  a<-c>k  to  gore  and 

ietlny  a  sick  or  maini«d  onv.     A  err  of  dLstreM,  instead  of  exciting 

Eym[iiklli]r,  Msvta*  to  invito!  attnck,  nn<l  Hu;  flrnt  morcmont  bv  one  i*  a 

■Jgnal  for  attack  \>j  others.    Tliee  iDa7  rest  |>erfvctl}r  aMurc^l  of  ibis, 

I  hare  myself  mor«  than  once  witnessed  it." 

Tb«  gvntlemen  whose  initiiilB  arc  given  arc  large  owners  of  entile, 
and  have  for  nearly  balf  a  coniury  been  fsmiliitr  with  their  habits, 
and  with  the  habits  of  those  brouftht  in  droves  frooi  distant  parta  of 
the  country.  Of  tbe  babit«  of  entirely  wild  eattle  we  know  bnt 
tittle.  The  wild  herds  of  the  pnin|iiLK  have  descended  from  tamo 
Hock,  and  it  is  not  easy  to  show  by  iiiHtanees  tbi-  babil*  of  the  original 
wild  stock  in  this  particular.  A  breed  of  cattle  fonufriy  common  in 
Southern  Scotland,  not^-d  for  their  itnlamed  and  savage  (lis|io«t(ion,  ia 
spoken  of  by  Curicr,  under  the  name  of  whito  urns,  and  he  says : 
"  Wtico  one  of  this  breed  bajipens  to  be  wounded,  or  ia  enfeebled  by 
age  or  siokneAO,  tbe  others  set  upon  it  and  gore  it  to  death." 

With  Kwine  n  iitnilar  habit  ha*  been  oYwcri'ed.  We  are  in- 
formed that  it  is  KOinelimes  ueoesaary  to  wpuratc  diiabled  ones,  for 
aofety.  &om  the  general  herd.  The  drovers  already  referred  to  etnte 
tbat,  in  tlie  driving  and  transportation  of  swine,  thnwe  which  become 
flick  ai>d  faint  are  often  objects  of  attack.  IJroojtJiig  of  the  carK,  and 
Other  «Tidence«  of  exhnni>tion,  mvm  to  excite  the  propensity,  and  may 
occur  while  being  driven,  or  in  pens  in  cogntc  of  tranKportation.  In 
cans  wht-re  they  are  probably  much  excited,  weak  and  fallen  ones  are 
oAva  torn  to  pieces,  and  sometimes  devonred. 

On  one  occasion,  aAer  n  sick  pig  was  thus  disposed  of,  a  dend 
(log  WM  thrown  among  the  excited  nnimala,  but  no  iiotice  was  tak<^n 
of  tl.  We  will  mention,  in  this  eoimcotion,  that  we  hare  not  lenrm'd 
of  any  instance  of  an  animal,  strong  and  vigorous,  being  thus  attacked, 
nor  where  a  sick  or  feeble  one  was  defended  by  lu  awoclatoa  when 
such  an  attack  waa  made ;  and  it  is  c«nnln  that  with  hogs,  as  with 
cattle,  ibo  more  untamed  they  are,  the  more  violent  and  savage  is 
tbtir  disposition,  and  the  more  frequent  the  peculiar  habit  we  have 
vbAm  oooMderation. 

Atultibon  observes  that,  with  the  wIM-turkey,  the  old  males,  on 
thuir  marclHM,  frequently  destroy,  by  picking  the  head,  iho»e  which 
uv  immature,  but  it  does  not  appear  that  full-grown  and  vigorous 
birds  are  attacked.  Tl>e  old,  siok,  and  disabled,  are  continually  left 
to  their  fslo  by  moving  hunls  of  the  American  bison,  and  are  fed 
ojioD  by  wolve*.  That  they  are  expelled  by  violence  ia  probuble,  but, 
•o  far  as  we  know,  there  is  do  positive  proof  of  tbe  fnct.  It  is  known 
that  wolves,  if  wounded,  an  attacked  and  killed  by  tbeir  comrades; 
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an<I  th(!  arolin  fox,  \£  diubled,  u  BomeUmeB  not  only  destroyed,  bat 
taten  by  Us  coinpaniona.     One  of  a  ecbooi  of  porpoises  at  play  arouad 
a  veM«l, M  w«  oncw  witnc»N^'<I,  uiu  iiijnml  by  a  pole  borlcd  at  i^ 
whi?n  it  wM  iDMADlly  pumiit-il  by  duxous  of  otlien  wltb  a  oclcrtty 
muvoinftot  that  waa  aatonishiug. 

Dai-win,  commenting  on  th\a  trait  in  animals,  saye :  "  It  is  sbm 
the   blackvot  fact    in   natuntl   history  lliat   animnU  slionld    oxpd  s 
woniidcd  one  from  Un;  licnl,  or  gori-  or  worry  il  to  di-ath.'' 

'rtiat  till;  hclplcsB  aud  sufll-riiig  shonld  bo  tUu^  destroyed  doc*  in- 
deed iit«m  to  indicate  an  abeenun  of  eympjitfay  in  «trange  contrast 
with  the  lundoeSB  and  aAeclioii  Khonm  in  iiinnmtrahlu  instances  be- 
tween animal*  of  the  aaine  apecies.  But  the  kiud-lii-artvd  author  al- 
ri-jiily  oittil  remarks  that  "  instinct  or  reason  may  suggest  the  expelling 
ail  injured  companion,  lest  bcssts  of  prey,  including  man,  should  bit 
tempted  to  follow  the  troop.  In  this  case  thvir  conduct  is  not  mueh 
worse  than  that  of  t lit-  Korth  American  Indians,  who  Ivave  thi'ir  feeble 
comrades  to  porixh  on  the  plains,  or  the  Fcejeeaua,  who,  whon  tbni 
parvntM  get  old  or  fall  ill,  bory  them  alive." 

If  the  view  of  Darwin  be  correct,  it  is  evident  that  the  habit 
giiiaied  in  the  wild  and  unJomesticatod  state  of  the  species,  and  t 
in  destroyini;  tlicir  disabled  or  wounded  odW|  tlwy  simply  act  out 
their  instinct  of  svlf-p reservation. 

Thcty  get  rid  of  those  which  might  delay  tlioir  flight  or  sJItire  par* 
suit ;  and  we  may  conclude  that  love  of  life  and  fear  of  danger,  rather 
than  any  primal  ferocity,  develop  and  fix  a  habit  which  at  first  aighl 
appears  singular  aud  nnaucountably  savng«. 

Animals  in  their  wild  state  live  in  perpetual  danger,  and,  we  may 
add,  ill  per]ietual  foar.  Sir  John  iticJiardson  observes  that  wolves  con- 
tinually haunt  the  track  of  the  bufialo,  and  the  weak  are  ofWn  K-iwd. 
The  peccary,  lays  Cnvier,  if  it  fulls  io  the  rear  of  the  flock,  is  •cizi-d  by 
the  >agiiar,  and  the  feeble,  straggling  one*  of  every  herd  become  a  prey 
to  i<»  rni'inies,  and  Inoite  pu»uiL  It  would  be  strnnge.  indeed,  if  this 
source  of  danger,  so  obrioiu  and  persistent,  should  Mcajw  tlw  aagacit 
of  animals,  or  be  disregarded  by  tbelr  prudence.  We  know  tlwt 
mals  of  many  kinds  defend  cnt^h  other,  and  thus  protect  tberasel 
TIm  habit  rcfcrrvd  to  is  merely  a  intitbod  of  defenae.  The  couragi 
and  •rt»>ng  stand  guard  over  the  herd  or  flock  iu  time  of  danger, 
the  iutelligeuc*  or  instinct  which  prompts  this  also  prompts  the 
moral  of  an  clement  of  weakness. 

Nor  do  animals  differ  in  this  n-S|ic4't  from  man.    Does  history  fi 
niah  no  imtunces  where  comntaiiilcm  of  anniM  have  sacrificed 
wounded,  and  destroyed  by  poison  or  otherwise  the  weak  and  help! 
thit  the  strong  might  escape  destruction  ?    Kqaally  with  animals 
with  man,  danger  may  suggest  and  put  in  execution  means  for  m«u> 
ing  safety,  which  show  a  strange  alisence  of  sympathy  in  the  ouc 
Slid  of  humanity  in  the  othitr. 
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[|  11  not  probable  that  aitimals  posscos  oavii}^  <)aalitios  otber  thftit 

faob  as  are  or  were  orif;inaUy  of  Mrride  to  llifia  ant)  tlieir  Lind.     Wo 

cauDot  undcr^tMxl  tbat  tiny  qaalily  or  faabit  should  W  dtwloped  Sa 

aa  aoimtil  wliicb  was  oot  Hvn'ivi'iiblv  to  il ;  but  it  U  certain  that  botb 

may  ariM  froia  the  wuits  and  Dec«s«iliM  inetdvnt  to  its  condition. 

If  Htnngth  and  (IcviDesa  are  ewvntiul  in  piiniiiit,  so  aUo  is  sagacity 
in  oluding  il.  An  element  of  danger  is  di-toeU'd  and  removed.  A  fox 
will  u»«  every  precautioii  that  tbe  Uoond  way  not  be  allnred  by  bis 
odor,  aod  ibe  wbiti-  unin  dralroys  its  w«nlc  comrade  nlticli  falU  in  tbo 
rrar  nnablv  to  ipaiiilaiii  its  place  in  tin.:  flight.  Tlic  habit  with  some 
uunsala  of  destroying  their  weak  oompaTiinns  is  only  od«  of  many 
which  l>y  repetition  becomes  at  last  common  to  ibe  kbid.  With  tbe 
repetition  of  the  act  grow*  a  dispoeition  or  tendency  to  repeat  it  e« 
tbi)  exciting  cause  or  comlltion  rvcurH.  It  become*  thus  in  the  creat- 
ure a  tendency  which  we  may  term  iiintiuotive,  and  tliat  euch  tenden- 
«i«a  are  transmissible  and  are  inberiud  needs  no  illtintrnt  iou  here. 
Perhaps  there  is  no  fact  in  biology  more  clearly  established  and  more 
fearfully  significant  than  tLi«,  and  it  is  true  ci|nally  in  man  and  in  the 
lower  aniinalK. 

Habits  thuH  developed  do  not  readily  disappear,  bat  the  old  dJHiio- 
■Etloa  or  instinct  may  remain  after  the  habit  has  l>06n  discontinued, 
and  long  aft«r  it  has  coas<-d  to  be  of  service  to  the  creatnre.  This  is 
shown  by  the  fact  iliat  former  habits  frequently  reappear  when  sug- 
gested by  form<'r  pn-dtspo«i»g  conditions,  although  these  may  have 
boftn  long  overlooked  or  forgotten. 

Under  domestication  many  habits  indispensable  to  animals  in  ihcir 
wtld  state  b«com«  oseleM,  and  slonly  but  surely  di!>]i|>jH-nr,  wliib 
otbera  are  developed,  and  tbe  animal  nndergws  a  physical  and  mental 
change  ;  Imt  the  time  is  very  long  iM-foro  old  instincts  die  out  beyond 
thf  iiiMibility  of  resuscitnliou.  They  ap]>ear  to  continue  in  animtils 
undir  domestication  as  do  those  of  the  eaTage,  in  civilixed  life,  denpile 
culture  and  education.     We  will  illnstrate  by  a  single  instance : 

With  the  savage,  hunting  is  tlw  oooapatlou  of  life.  He  bants  from 
tteeenlty,  and  his  mental,  moral,  and  physical  bdng,  are  attuned  to  its 
ooodition*.  TTis  limiting  habits  and  hunting  dispositions  are  tlivr^ 
ougbly  instinetive,  but  in  civilised  communities  the  necessity  for  hunt- 
ing has  eliivfly  dis3p]>eared.  8till,  the  field  and  fori'st  are  hunting- 
grounds.  Tlio  savage  is  not  there,  but  who  will  sny  that  the  old  in- 
•tlnets  havo  not  survived  in  the  eunning  of  ))ursuii,  the  thoughtless 
cruelly  of  doatraelioo,  and  indifference  to  suHTering  ?  It  is  true  our 
ntodvm  hunter  baa  grown  gentle,  humane,  and  tender,  in  a  thousand 
directions,  but  the  enjoyment  of  him  who  bnnts  merely  for  sport 
csnnot  he  in  that  spirit  which  has  developed  with  his  cnllure — which 
weeps  at  tl>e  sight  of  ugony,  and  ia  tender  to  the  "  mournful  eloijuenco 
of  pain." 

We  rvfor  to  this  only  to  illustrate  tbe  perftist«iioe  of  instinctive 
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tendondos,  luid  of  tli«  habiu  with  wliiuk  meotal  buub  aeem  < 
ussociattNl. 

It  in,  we  bcli«ve,  probnbl«,  {lerfasps  oertain,  that  Ui«  dispovition  in 
some  aiiiinals  to  destroy  tb«tr  weak  assodatea  baa  come  down  from  a 
former  undomesticated  coadiiion  of  tbcir  kind,  in  which  it»  oorrutaiava 
habits  wen;  essential  to  enfoty  and  life. 

If  thin  Tioir  be  correct,  our  frictid'H  binbi  may  not  bo  obaoxiona  to 
the  ebarge  of  bein);  specially  oruol ;  and,  seeing  bow  persistent  in* 
stinctire  habits  may  become  in  some  of  tlie  higher  animals  and  in 
man,  it  is  not  strange  that  tbey  cuntiuae  in  the  turkey,  a  spudes  r» 
cently  domcstivatu<l,  and  by  no  means  remarkiible  for  intelUf^ence. 


THE  PUniARY  COXCEPTS  OF  MODERN  PHYSIOAll 

SCIENCE. 

Bt   J.   B.   STALLO. 
TT. — The  Atomic  CoMilihUton  of  Matter  a*  a  Po*tuttiU  of  Though 

MY  inquiry  thus  f»r  has  touclied  the  assertion  according  to  whin 
llie  alomio  hyjMJtheitis  is  tho  iiecesnary  bnsis  of  the  tbeoiica 
wUch  constitute  the  sciences  of  physics  and  chemistry.  I  prnpo«e 
now  to  coDsider  the  claim  that  this  hypothesis  is  an  essential  pr» 
rcqnisitc  of  the  rcaliiHtioti  of  miitcrial  existence  in  thought. 

To  «how  how  pointially  this  chtim  in  madv,  it  will  bu  sutHcient 
extract  a  pataage  from  a  recent  lecture  of  ProC  John  Tymlall,  bofo 
the  British  Association  at  Liverpool,  "  On  the  ScientiHc  TTse  of 
Imagination"  ("Fragments  of   Science,"  American  edition,  p.  13d 
The  words  of  Prof.  Tyndall,  wliosc  opinions,  by  reason  of  his  emiaei 
among  pUysioists,  may  be  taken  inttar  omniutn^  are  the«c  : 

"  Many  chemista  of  the  present  day  n-fuse  to  speak  of  atoms  and 
molecnlea  as  real  things.  Their  caution  leads  tbem  to  stop  ahon  of 
the  clear,  sbaq>,  mcolianioally-intclligiblo  ntomio  theory  enunciated 
by  Dalton,  or  any  form  of  that  theory,  and  to  make  the  doctrine  of 
nmltipli-  proportions  their  intellectual  bourn.  I  roapcct  the  caution, 
though  I  think  it  is  here  misplaced.  The  clieroists  who  rvcoil  from 
these  notions  of  atoms  and  molecules,  scc«pt  witbont  hesitation  tlie 
undnlatory  theory  of  light.  Like  yon  and  me,  thfy  one  and  all  be- 
lieve in  an  ether  and  its  light- producing  wavnt.  l^ot  uii  consider  what 
this  belief  involves.  Bring  yonr  imagination  once  more  into  play, 
and  fignre  a  »eries  of  sonnd-wavea  passing  through  air.  Follow  thtua 
np  to  their  origin,  and  what  do  yon  there  find  ?  A  definite,  tangible, 
vibmting  Iwidy.  It  may  Ijc  t  ho  vocal  chords  of  a  human  being,  it  may 
be  an  org:in-pipe,  or  it  may  b«  a  stnitobed  sUiug.     Follow  in  tb 
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s  tmn  of  etbor-wavea  to  tbeir  sonrce;  rasDmbering  at  tlie 
>  lime  that  your  ether  is  mutter,  dense,  cluilc,  uid  o:ip3ble  of  mo- 
lianiHibfKt  lo  ami  dvtorminril  bj  mvchanical  laws.  Wliut,  tlii-n,  do 
fMCxpeet  to  fiud  aa  tlie  aonrc-e  of  aacrii-s  of  ctlter-wavea?  Ank  yoitr-. 
OHginMwii  if  it  will  accept  a  vibmting  multiple  proportion — a  uiUi 
■oinlntto  in  a  Mate  of  oscillation?  I  do  not  tliitik  it  will.  You 
onot  CTovm  the  edifice  by  this  abstraction.  Tbe  soieutiiic  iiniigina- 
doa,  which  ia  bcTO  authoritative,  di-inands  aa  the  origio  and  cause  of  a 
unoof  ether-waveR  a  |iarti«lo  of  vibrating  matter  quite  as  definite 
lioq^  it  may  b«  exceaaively  miunte,  as  that  which  gir^to  origin  to 
BMcal  toiuid.  Socb  a  partii^le  ire  name  au  atom,  or  a  molcoulc.  I 
Unik  tli«  aedring  intvlkct,  when  foctuactl  to  as  to  give  dctinitioa  with- 
tai  praarabrsl  hiut«,  is  sure  io  realia*  this  image  at  thv  la>t." 

The  import  of  these  sentences  is  plain.  It  is  that  a»  etlicreal  or 
tifar  atom,  or  a  molecule,  is  related  to  its  vibratory  niotiou  just  aa 
nj  ordinary  body  is  r«lat<-d  to  its  movcmcttts  of  translation — aa  & 
KcUar  or  planHary  body,  for  in»lunc-c,  is  rclau-d  to  its  morrmcnts  of 
MatJon  or  revolntiou ;  and  that,  jiut  as  tlie  conception  of  the  stellar  or 
flanaUiy  body  of  necessity  precedes  the  conception  of  iln  rotary  or 
Rvaluioaary  inotioD,  so  also  the  conception  of  the  atom  or  molecnla  , 
tt  cweesity  precedes  the  conception  of  the  ^Hbrstory  motion  lrh«r(!^of  I 
G0K,  hnt,  efeotrieity,  chemical  action,  etc.,  arc  kuovn  or  supposed  tO 
WnodML  In  other  worda:  to  make  the  existence  of  matter,  such  aa 
««4talirith  in  action  and  in  thought,  conceivable,  we  are  constrained, 
•HMdmg  to  TyndatI,  to  assume  ultimate  material  particles  as  pre- 
— **tt[g  U>  those  motions  or  nianifestationa  of  force  which  arc  appnh 
IbM  aa  lights  heat,  electricity,  chemical  action,  etc. 

la  order  to  preclude  all  possibility  of  misunderstanding,  it  ia  per- 
bpi  w^  to  call  attention  toth«facttliat,  while  Tyndall  speaks  in  terms 
Nljttf  the  relation  of  (he  ctbcr  to  it4  vibratory  motion,  it  i*  evident 
feM  Ua  own  language  that  thla  is  meant  aa  an  illustratton  or  exem- 
fllcstiod  of  tbe  relation  of  all  matter  to  any  or  all  motion  whatever. 

ysw,  Id  lu  for  a  moment  contemplate  an  ultimate  particle  of  mat- 
tff  in  tUs  state  of  existence  in  advance  of  all  its  motion.  It  is  wilb* 
•at  e(4or,  and  tietther  light  nor  dark ;  for  color,  lighlneMS,  darkaesa. 
■(L,  nra  lonunar  affVctifins,  and,  according  to  the  received  mechanical 
fcoty  of  "  Imponderablea,"  of  which  Prof.  Tyndall  is  a  distinguished 
ilnB|AHi,  simply  modes  of  motion.  It  in  similarly  without  tt^mpera- 
IM  urither  hot  nor  cold ;  for  lieat  also  is  a  mode  of  rootioo.  For 
Ha  Mma  ivaaoa  it  is  without  electrical  or  chemical  properties — lo 
Aart,  h  b  stteriy  denitnte  of  all  those  pDoperlies  in  virtue  of  which, 
inespectire  of  it*  magnitude,  it  could  Iw  nn  appreciable  object  of 
,  mliaa  ire  except  the  properties  of  weight  and  extension.  But 
I  ia  %  mm*  play  of  altnuttive  furces  ;  and  extension,  too,  is  known 
to  «  ooly  as  resistance,  which  in  turn  is  a  manifestation  of  force,  and 
tft  |il»se  of  motion.    ExteDsion  p«r  <e,  abstract  cxtention,  cannot 
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be  rvalixed  in  tbouglat,  whntvvvr  groun<l  there  may  be  for  diWMiting 
from  the  opinion  of  Sir  W.  H«inilton  (''  Lectures  on  Metaphysics," 
BoMon  i-ditimi,  p.  3R5),  that  "w«  cannot  Kpr«««lit  exteaeioa  to 
mind  except  as  colored." 

Thus  the  solid,  tangible  reality,  crared  by  Prof.  Tyodall** 
rtific  imaginittion,"  wholly  ramchcs  from  the"»e«kinK  intellect' 
pvuMncDt  thin  Inlflk-cl  ntt^-mptx  to  grasp  it  apart  from  ihe  notion  which 
is  said  to  pre3up)>ose  it  as  its  neced>ary  subitratum.  If  the  delirei>- 
ances  of  the  scientific  imagination  are  anthoritatiTc  in  Gcieocc,  the  do- 
tioD  of  the  primordial  atom  must  be  relegated  to  the  r^'gions  beyond 
the  bonndo  of  soientifio  thought. 

Tliere  is  another  and  rery  ohirusive  aspect  of  the  atomic  theory  ia 
which  its  ntter  inability  to  satbfy  the  demands  of  the  "  scientific  im- 
agination '*  has  long  since  been  recognised.    As  I  haw  already  shoini, 
the  atomic  theory,  in  whatever  form  it  i«  held,  pmupposes  the  sepatfr 
tion  of  tite  atoms  by  void,  inlentitial  spaces.     Thn  only  ditTen-iice  i 
opinion  respecting  thes«  spaces  is  as  to  their  rosgnitnde,  the  emer 
ties  of  the  modem  theories  of  beat  and  light  baring  led  to  the  sup 
sition  that  even  in  the  case  of  the  purely  hypothvticnl  "  ether  "  (wli 
is  nothing  liiit  a  olotheft-horae  for  all  t)ie  insoluble  diRicultieH  pr 
by  the  phenomena  of  sensible  material  eiisteuce^a  fagot  of 
qnalities  and  principia  cxpnttioa,  whose  r^fU  in  the  material  world  I 
largo  is  nnalogoas  to  the  |nut  formerly  played  by  tlto  aura  vil 
kad  uinilar  phantasms,  in   the  organic   world)  tim  (Dt«rspaeea 
very  great  in  comparison  with  the  dimensiwts  of  the  atoms,  so 
gronp  of  these  atoms  is  not  infrequently  compared  with  a  stellar  i 
planetary  rtystum.    Nevertheless,  their  motions  are  construed  as  < 
of  their  mutual  attractions  and  repulniiius.     But  how  is  the  mntnal 
action  of  atoms  existing  by  themselves  in  complete  insnlalion  and 
wholly  withont  contact  to  he  realiiwl  in  thought  1    We  ar«  here  in 
the  prtwnce  of  the  old  diffionlties  respecting  the  poKtibtUty  of  actio 
in  JUtim*  which  presented  themselves  to  the  minds  of  the  physicist* 
in  Newton's  time,  and  oonFtilutcd  one  of  the  topics  of  the  fantons  dit- 
onsaion  between  Lcibnitx  and  Clarke,  in  the  course  of  which  Clarke 
made  tlie  remarkable  admission  (Fourth  Letter  of  Clarke,  g  45,  "  Leilh 
nitii  Opera,"  ed.  Erdmann,  p.  TUS)  that,  "  if  one  body  attracu-d  an* 
other  withont  an  intervening  body,  that  would  be,  not  a  miracle,  but 
a  con  trail  ict  ion ;  for  it  wonld  l>u  to  suppose  that  a  body  acts  where  jfL 
is  not'*— otherwiae  expressed :  inaamuoh  as  action  is  bnt  a  mode  ^H 
being,  the  assertion  that  a  body  can  act  where  it  is  not  would  1>ctaa^| 
mount  to  the  aiocrtion  that  a  body  can  be  where  it  is  not.     This  afl 
mission  wait  entin<ly  in  coniwnanoe  with   Xewton's  own  opinion ;  ifl 
deed,  Clarke's  words  are  bat  a  paraphrase  of  the  ovlcbntcd  pasaigefiH 
one  of  Newton's  letters  to  Beatley,  cited  by  John  StoaK  Mill  in  ifl 
"Syslem  of  I^gic,"  which  mns  as  follows:  H 

"  It  U  incouceivabte  that  inanimate  brute  natter  should,  vithofl 
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lu  BHliatioQ  of  sotDethin);  t\f^,  vhioh  is  not  mntorial,  o]>on(e  upon 
■nd  ^ec\  other  matter  withotit  mutual  contact.  ,  .  .  Tliiil  gravitv 
duniU  be  innate,  inlicrvnt,  nnd  uHHontinl  to  matter,  bo  thai  onu  liody 
■tyact  un  atiwtbrr,  ai  &  diBLauc«,  through  a  vtkcuum,  withoat  the 
MdkUoa  of  anf  ttiio^  else  hj  and  tliruugh  whivli  ihirir  action  and 
face  may  be  conveyed  from  one  to  the  other,  ia  lo  nie  ko  grrst  an  ab- 
■nlily  that  I  believe  no  man,  who  in  philoeojihical  matten  ha!)  a  com* 
fctoit  fualty  of  thinking,  can  evvr  fjill  into  it." 

TV  thcMa  of  the  impoMibility  of  actio  in  dittaiu  ha«  been  a 
andiiig  dogma  among  physieifiis  eier  aince  the  revival  of  pbyiical 
MNMC,  three  MDtnriM  agoi.  Twenty-five  years  befor*  the  publication 
tf  DMcartes**  **  Diseovn^  it  foand  i-xpix'f>«ii>n  io  the  axiom  of  liartbol- 
vatw  Keckamnann  ("Syat«nia  Phyaionin,"  Hnnan,  1612):  "Omni*  al- 
Usatio  fit  per  contaeinm ; "  sad  IVeeartt^'s  whole  gihysical  syitem  had 
iu  root  in  the  proposition  that  "  a  body  can  no  more  act  tt/iere  it  is 
wt  than  it  can  act  w/uw  it  has  oeaxod  to  be,  tlic  (trinciph-,  <v*«ant4 
emu  twHot  effixitu,  holding  good  in  either  eaMft."  It  waa  this  "  pai- 
nt ahsnrd  it  y  "  of  material  action  throuj^b  empty  space  which  led  the 
PBrtt  maiftemRticians  of  Continental  Euro{>e  (the  elder  Rcrnoui11i«, 
Haygbana,  ete.)  to  rrji-ct  the  doctrines  of  Newton'K  "  I'rindpia,"  and 
ioiteood  T^ibnttz  to  eonstmct  hiw  i<y«tein  of  **  coemic  circulation  a,"  in 
vtiieh  lh«  old  Cartesiaa  vorticea  reappeared  in  a  new  dreBx.and  under 
tDOtbtrname. 

The  conflict  between  the  theory  of  distant  attraction  and  the  nil- 
th«ntT  of  the  "  scientific  imagination  "  ia  one  of  the  in«tnncc«  adduced 
W  Jobn  Stuart  Mill  ("Syatem  of  Logic,"  book  ii.,  obapt  v.,  §  6)  in 
^foct  of  his  proposition  that  co nee iv ability  is  no  test  of  truth,  be- 
IMM  il  W  the  simple  rrauh  of  familiarity  of  thought  or  experience  ; 
nd  h«  tx|imiM«  tba  opinioa  that  "  the  majority  of  Kci^-ntitic  men  have  I 
■  bat  lcanie<l  lo  conceive  the  sun  attracting  the  earth  without  an  in- ' 
tvrffdBg  fluid,  and  that  "  the  ancient  maxim,  that  a  thing  cannot  set 
vftMV  K  ia  not,  probably  is  not  now  believed  by  any  educated  persOD  J 
feEarofw"  ("Logic,"  book  v.,  cbapL  iiL,  g  »).  But  Herbert  Speoocr' 
CPlnB^dM  of  Payehology,**  U.,  400)  justly  doubta  Uie  truth  of  thia 
•fODOB.  expteuing  the  belief  that  "  the  moat  tliat  can  be  said  is  that 
Aiy  **  (tbe  wientilio  men)  "  have  given  up  attempting  to  conceive  how 
puilMliaa  maltj^"  IIow  fonnidithic  the  difficulty  under  discussion 
■O  appeaia  to  the  minds  of  phviiietsts  at  the  present  day,  and  how 
•MflMely  tbe  mental  predicament  of  the  nineteenth  century  is  iden- 
tical with  tJaat  of  the  Mtrenteentb,  is  evident  fntni  the  many  recent 
Rarvala  of  tbe  atlcarpt  to  eonstmc  the  action  of  j-ravity  as  a  ease  of 
at  weal  p>n-«*ur«  or  impact.  I  conl«'nt  myself  with  ihv  citation  of  a 
nry  cfcancterisiic  paragraph,  written  long  after  the  tentencca  qnoted 
&tM  Mill,  in  a  late  article  of  Prot  Qiallia  "On  the  Fni.dnniental 
of  Matter  and  Force  in  Theoretical  Physics"  (P/iU'inop/iical 
,  %  t,  ToL  xxai.,  p.  487).    "There  ia  no  other  kind  of  force," 
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•ajA  Prof.  ChnllU,  "  ttian  precMurc  liy  oontaot  of  owe  body  with  ^P 
Otlivr.  Thiit  liypotlieils  ii  made  on  the  principle  of  adiuiliiDg  no  fan- 
damental  ideas  that  are  not  referable  to  fcDaatioa  and  eiperience.  It 
it  troe  that  wc  f«c  bodies  obeying  tbo  induvnco  of  an  vstvmal  force, 
as  when  a  boily  dv^neiKlN  toward  tbo  vartb  by  ttic  aetion  of  graTily; 
and,  so  far  as  tbo  Beoae  of  sight  iofonna  oa,  we  do  not  in  auoh  cases 
perceive  eitber  tbe  contact  or  tbe  pressure  of  another  body.  Itot  we 
have  also  the  Kcnse  of  touch  or  of  pressures  by  contact — for  inBtaiic^ 
of  the  hand  with  unolhcr  body — and  wc  feci  in  ounclres  ihc  power 
of  causing  lunlion  by  such  prcMure.  The  oonsciouiineitii  of  this  power 
and  the  sense  of  lonch  give  a  dblinct  idea,  such  as  all  the  world  on- 
derstands  and  act«  upon,  as  to  how  a  body  may  be  moved  ;  and  the 
rule  of  philosophy  which  makes  personal  soDsation  aod  experience  the 
baxiM  of  scientific  knowlodgo,  as  they  are  the  basis  of  the  knowledgs 
that  regulates  tbe  common  tranaaoti<HM  of  life,  forbtiU  recognizing  any 
other  mode  of  moving  a  body  than  this.  When,  therefore,  a  body  Is 
cansed  to  move  n-ithout  apparent  contact  and  pressure  of  another 
body,  it  must  still  bo  concluded  that  tbo  prvsnng  body,  althon^  ia- 
Tisible,  eitii'lii,  nn!ea.'«  we  are  prcparttil  to  udinit  that  thi-ra  %tv  physical 
Operatioiw  which  are  and  ever  will  be  iucomprehi-iisible  by  us.  TUl 
admi&sion  is  incompatible  with  the  principles  of  tbe  philosophy  I  am 
advocating,  which  assume  that  the  information  of  the  senses  is  ■■ 
qoate,  with  the  aid  of  mat  he  mistical  rcaxoning,  to  explain  pbcac 
of  all  kinds.  .  .  .  All  physical  force  being  preasure,  there  mast  bel 
medium  by  which  the  pressure  ia  exerted." 

It  is  not  my  purpose,  of  coarse,  to  question  the  Newtonian 
trine  of  grnvitiition,  or  to  nrgc  the  adoption  nf  the  views  of 
Challi*  and  othirfH,  who  seek  to  show  that  whnt  soems  to  be  attraetioir 
is  in  reality  a  propulsion  of  solid  bodies  in  immediate  eontacL  That 
the  transfer  of  motion  ftom  one  body  to  another  by  impact  is  no  less 
incomprehensible  than  a/^tio  in  dUtant  becomes  apparent  on  a  mo 
ment'fl  reflection ;  and  that  the  hypothn^s  of  an  intcr%'ctiing  "  ether" 
^itself  composed  of  atoms,  the  iiitcrapaeet  between  which  are  laiger 
In  proportion  to  these  atoms  than  the  interstellar  spaces — is  simply  a 
new  presentation  of  the  old  perplexity  in  a  worse  form,  and  in  no ' 
helps  to  remove  the  difficulties  involved  in  tbo  phenomenon  of  the  ■ 
re>tpniiden<'e  betw(>en  the  movement*  of  two  bodies  without  contact,  il 
equally  clear,  and  has  been  auflleienily  pointed  out  by  Ucrbfrt  Spcocef 
("  First  Principles,"  p.  59).  My  object  is  merely  to  sliow  thai,  if  the 
validity  of  every  theory  of  the  constitntion  of  matter  ia  to  be  tested 
by  our  ability  to  reatixc  it  in  thought — to  bring  it  clearly  before  tin 
•danlific  imagination,  to  rcpreftcnt  it  rocntnlly  aa  a  distinct  image,  or 
whatever  may  be  the  form  of  words  ia  which  this  reqnircment  is  ex- 
pressed— the  atomic  theory  faila  as  completely  as  any  oilier  tlicory  at 
the  nature  of  matter  which  has  ever  been  propounded.  ^M 

Sat  what  ground  is  there  for  the  assomption  that  oonoeiTabilitflH 
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S  Ictt  at  mtity  T  TliU  qii«ittii)n  has  Ix^cn  the  subject  of  a  fninou* 
(DDtntT'eraT  between  Dr.  Wliewcll  and  John  Staan  Mill,  and  of  a 
man  Mcent  discassion  between  Mill  aii<l  Herbert  Sp«Dcer.  Mill 
tooadljr  denies  that  "  oar  capacity  or  iiicap«citf  of  euncf iving  a  thing 
bBOjtliiiigto  do  with  tho  poMibility  of  the  thing  in  itttclf,"  while 
Sftatvr  dttwa  it  to  U;  a  univenal  puHtulntc  of  all  thonj^ht  that  an  in- 
wsedvabla  proposition,  i.  e.,  a  proposition  "of  which  the  terms  can- 
Mi,  bj  way  effort,  b«  brought  before  oonsciousness  in  that  rvlatioD 
vUcfa  tb«  propoMtion  asserts  Wtwtvn  them — a  proposition  ^f  wliieb 
the  inbjeet  and  predicate  offer  an  insurrooHutablc  resistance  to  union 
ii  tfcoagliC  " — muU  nvcc-sfarily  be  held  to  lie  untrue.  My  present  pur- 
fOM  doM  not,  in  Btrictncss,  call  for  a  thorough  examination  of  ibis 
qMiliwi ;  BCTenbeless,  it  is  desirable  that  tite  confnaion  into  wbicli  (as 
ilHnt  in  tnch  cases)  it  has  b^-cn  thrown  by  the  emergencies  of  tho 
Uata  oboald  be  partially  cleared  up^ 

Here,  at  the  outset,  it  appears  to  me  to  bo  nnforttinatc  that  Mill 
upailiih  I.  and  Spencer  does  not  inast  upon,  a  difitinetion  snggestedj 
hyCoicndge  between  the  Inc<mc<wabbs  and  the  Vnimaffinahie,  tbougb^ 
n  Bay  find  mson  for  diwentitig  from  Coleridge's  proposition,  that 
"llitUBtmaginable  may  possibly  be  trae;  but  the  Inooncejrablv  cnn- 
■M."  It  is  imc,  aa  has  been  obserred  by  Keid  (and  after  liim  by 
SMmt),  that  "conceiving,  imst'ining,  and  apprehending,  are  com- 
■nly  «Md  as  Byi>ODynis  in  our  langtuige ; "  but  the  distinction  above 
irfirrsd  to  ii,  nevtTtbeli'SH,  boili  real  and  important.  Mill,  indeed,  de- 
to  recognixo  this  distinction,  not  from  any  deference  to  the 
of  ordinary  Epeecb,  but  by  reason  of  hia  antagonism  to  a 
flifamphiral  rrstcm.  He  is  a  strict  ocholastic  nominalist,  and  denies 
Alt  there  ant  any  objects  corresponding  to  conorpta  to  tho  mind  any 
wtm  ihsa  in  Kaiure,  for  tho  reason  that  eonoept*,  bang  ibe  re«ulta 
ifalHtnetion,  are  general,  while  objects  can  be  represented  or  imaged 
■  Aeogfct  only  as  j'Brlicnlar.  And,  having  pointed  out  ("  Examina- 
Im  of  &r  W.  Ilamilton's  Philosophy,"  chap,  xvil.)  that  in  reasoning 
m  nnly  attend  to  all  the  attribuu-a  of  which  a  concept  is  said  to  be 
ika  CMBptement,  but  dral  exclusively  with  more  or  less  of  these  attri- 
brta  vUdi  ire  are  able  to  bring  separately  before  the  mind  by  moans 
ql  tunn  that  auggcat  tbem,  on  the  principle  of  the  association  of 
iim,  be  riaim*  that  oar  reasoning  is  carried  on  by  means,  not  of  coin 
«fU,  bat  of  oamea. 

Allhefrst  blush,  iho  remark  of  Sir  W.  Eamilton.tbiit  the  war  be- 
the  conceptual  iela  and  nominalists  is  a  mere  war  of  words^ 
appear  to  be  jiut.    Surely  the  most  inveterate  nominalist  mast' 
idul  that  the  material  of  oor  reasoning  processes  consists,  not  of  tbe 
IHBia  or  written  symbols  composing  words,  but  of  the  meaninga  i 
■lick  SDderlia  thetn.    And,  roughly  atated,  concepts  arc  nothing  bitt^ 
BpwiwiMiiiULii     If  a  concept  be,  in  the  language  of  Sir  W.  Hamilton, 
^n*teadte  of  »Urflnttes  "—as  for  purpose*  of  discursive  reasoning  it 
W  *w.  fv— 1        
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uadoubudly  is — (ben  ererjr  incrvaao  or  dimination  of  tliu  bnndU  is  in 
effect  tlie  formatioa  of  a  new  concept;  antl  >IiU'»  objection  thai  to 
cannot  think  by  means  of  cunooptM,  Ix.'cauiie  in  rcMoning  wu  brini; 
beforo  the  mind  a  varyiDg  number  of  the  attrtbutcii  compoaing  llusm, 
it  Men  to  be  founded  on  ibe  miAtakcn  uanmptioa  that  for  every  object 
there  ia  but  one  corresponding  concept,  tha  truth  being  that  an  object 
may  be  represented  in  thought  by  concept*  without  number.  For 
every  object  >*  tlte  firat  link  in  innumenblc  otiains  of  abottMtiotM 
varying  in  Icind  and  diverging  in  direction  with  tbe  comparisons  inilfr 
tuted  between  it  and  other  objects;  and  each  of  the  links  beyond  the 
^rst  is  a  concept  under  which  the  object  may,  in  scholaatio  pbnM,  b« 
snbsumed.  A  bontVi  for  example,  may  be  considered  mccAameady 
as  a  system  of  levers  and  atringe,  a  adf-regulatlng  locomotive,  % 
machine,  etc.,  or  as  a  thonsand  pounds  moving  at  the  rate  of  a.40 
per  mile,  a  heavy  body,  etc, ;  or,  chrmicaUy,  as  a  congeries  of  cal- 
cium and  magoosiam  phocphalcs,  carbonates,  and  fluorida,  with  albi^ 
mine,  iibnnv,  and  similar  tnbstancea,  as  a  compound  of  oxygen,  bj> 
drogen,  carbon,  nitrogen,  sulphur,  pboephoruB,  ealciuni,  magnettom, 
silicon,  etc;  or,  tootofftcaUy,  as  asolipede, an  ungulate,  a  mammal, aa 
animal,  etc ;  or,  economJooUy,  as  a  beast  of  burden,  a  domestic  ani- 
mal— and  so  on,  indefinitely.  Tlic  formatioa  of  concepts  like  these  it 
invident  to  all  productive  reasoning  about  individual  things,  and  their 
fixation  by  meuus  of  langoage  (a]>oakiiig  of  language  in  the  comply 
henuve  een&e  of  all  symbols  by  which  forms  of  thought  may  be  rep- 
resented) an  indispensable  condition  of  the  progreas  of  scienti^^ 
knowledge,  or,  indeed,  knowledge  of  any  sort.  ^M 

On  the  other  hand,  the  most  obstinate  oonocptualUt  will  not  de^| 
that,  before  any  one  of  these  concepts  can  stand  as  the  r«presentati^| 
of  an  Bcloal,  concrete  object,  it  must  be  supplemented  wiih  all  tlM^| 
circnmslanees  of  singularity  or  particularity  which  were  teft  behind^| 
tbe  prognras  of  abstraction.  ^M 

On  eloser  examination,  however,  the  war  of  words  between  S^| 
and  his  antagonists  proves  to  be  a  real  contest  of  principles.  "BU 
elaboration  of  the  data  of  experience  into  ooncepta  implies  an  oufl 
lishment  of  relations  between  t  he«e  data  in  conformity  to  laws  not  imi^| 
dialely  derivable  from  this  experience  itself— ft  mental  digestion  of  tlfl 
crude  material  of  sense ;  and  this  i^  in  Mill's  opiniiin,  inadmiwbii>^| 
view  of  the  purely  sensational  oiigin  of  all  knowledge^  Hill  has  ^| 
in«tinelive  horror  of  every  thing  which  purports  to  be  something  c^| 
than  a  deliverance  of  tensc^  and  contends  that  in  onr  thought  we  ^M 
at  all  times  conrersaat,itotwith  abatinotions,  but  with  beta.  Whe(l^| 
this  bo  true  or  not,  depends  upon  the  meaning  of  the  word  **£wi^| 
irrespective  of  the  necessary  reservation  that  all  the  &ota  abeat  wU^I 
we  know  any  thing  at  all  are  the  fiicts  of  conscioosneea.  A  Bai!ll^| 
tory  discussion  of  this  topic  (to  which  very  valuable  oontributtOH 
.have  been  made  by  Air.  Ferrier)  is  beyond  the  scope  of  my  tnquii^| 
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it  ■  NScarat  for  mj  poipoM  lo  have  it  conceded  tliat  in  thought 
pnperij  so  caUed,  L  e.,  in  tbooe  iatftlloctual  operations  in  which  the 
drGTfnaces  of  Mose  ar«  digested  into  tbu  ajnttom  of  ideal  foniiK  and 
nhtMoa  wiuch  v«  call  knowlcdgp,  or  (what  ia  tliu  anmc  thini;)  f.cifiicp, 
ve  nerer  deal  with  things  as  thrjr  exist,  or  are  reprwi-ntwl  ns  cxisiiug, 
■bfcctmlj— (hat  we  Iiaxc  not,  nor  oan  wc  havp,  present  to  our  minds 
(be  whole  eomplement  of  phenomena  wbicti  arc  ilie  coDstiluontH  of  a 
■atmal  object,  hot  always  some  one  or  more  of  them  elected  or 
'abatrairted "  from  thr  rest ;  that  beia^  so,  not  only  for  the  reason 
(hat  all  our  tliooght  is,  in  thv  lungnnge  of  Leibnilz  (adopted  by  Hot> 
kit  Bpencer  in  the  firat  cliai>ler  of  Kia  "  Finrt  Principlea  "),  symbolical^ 
the  atufbntea  eren  of  the  simplest  matertul  object  being  too  numerona 
B  be  repreflietited  in  coDsciovsoeM  at  the  same  lime,  but  for  the  far 
viifbtier  reason  that  oor  knowledge  of  the  attributes  of  a  maU<ri»! 
«hjwt  is  iMTer  eompU-te.  I  may  say  here,  incidentally,  that,  in  aaserV 
in^  the  abatnct  nature  of  thought,  I  am  not  talcing  sidca  in  the  int«r- 
misaUe  MOtroTeny  between  Kealismaudldealisni.or  Presentation  Ism 
nd  Be{>feaentationism ;  a  contioversy  which  wonid  be  speedily  ended 
If  iteaineto  b«  tlioroaghly  understood  that  the  phenomena  of  vision, 
vUeh,  errr  atoce  the  time  of  Plato,  have  fumi^thcd  nearly  all  tho  m«ta- 
|tes  for  IIm  description  of  IjtteUeclual  operations,  prcMat  bnt  distant 
WiVniLS  of  the  phenomena  of  perce]itiou,  and  that  the  puule  about 
■adiste  aad  immediate  perception  is  but  the  common  case  of  the  ob- 
mntioo  of  a  subject  by  a  Si-ries  of  fignres  meant  to  illustrate  it.  Ia 
Bj  fiscBMion,  1  am  only  generally  concerned  with  the  fundamental 
nlitUMi  which  ail  our  thought  about  objective  reality  bears  to  that 
■nfityitaeUl 

Then  ia,  of  course,  no  agreement  among  thinkers  as  to  the  nature 
(Trren  the  nomber  of  successiTO  steps  which  lead  to  the  formation  of 
iV  fisnif  III!  fif  dlillnrr  thoughL  The  tcmi!i  mo-it  commonly  employed 
<flale  (by  tboae,at  least,  whose  authority  commands  the  moat  respect, 
*a,tliic  comparatiTe  philologists,  who  are  conetruned,  by  the  methods 
ft  tfatit  own  soeuce,  to  treat  paychologicnl  questions  inductively),  to 
Jnignili  tboM  atepa,  are  Sensation,  Percc|jtiuu,  Repn-Kcutution,  and 
ft««|itiuu.  Ilie  firat  two  of  these  I  shall,  for  the  moment,  leave  wholly 
Mt  of  dm  accooDt,  as  not  relevant  to  tho  present  inquiry,  it  being 
ataittcii]  OD  alt  handi  that  the  niaterial*  of  distinct  thought  are  either 
rrptiamtatioos  or  conocpta,  A  rep  recent  at  ion  may  be  generally  de- 
fessd  aa  aa  exhibition  to  the  mind  of  the  deliverances  of  senso  (if  the 
•t^aet  be  real,  or  of  the  phantasy  if  the  object  be  imaginary),  in  their 
O^bical  order  and  form — in  other  words,  as  a  mere  mental  image  of 
Iht  object ;  whQe,  in  the  concept,  thcM  dcliverancea  are  reduced  to 
ai&y  by  tbe  eatabliahmenl  of  rt-latlous  between  them  other  than  the 
K^a^tfB  of  their  fortuitous  concurrence,  the  concept,  at  tho  tame  time, 
Wi^  mftde  distinct  by  the  establiahment  of  relations  between  it  and 
MuogpU  of  tho  mind.     If  I  were  wridng  a  treatise  on 
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logi«,  or  ptiycholofty,  tbese  definitions  would  hkve  to  bo  reduced  to 
fonus  far  more  pr«ciM ;  but  I  purpoRcly  rvfnin  from  uo  altcmpt  at 
exact  defiuitioD,  because  I  winli  to  rvmain  on  ground  tiommon  to  liU  wlia 
have  mado  tliv  matter  in  liaad  ibe  subject  of  their  iuvcstigation.  For 
my  purpose,  it  'n  of  Uttl«  consequence  whether  or  not  the  distiitctioii 
I  bcrfi  indicated  between  represootations  and  concepts  is  accurate  and 
'  dear ;  nor  ia  it  necessary  to  (Ict^rniioc  the  exact  natnrfi  of  the  rolations 
establishod  in  conception  between  the  conatitaentti  of  a  concept,  or 
between  thv  variou*  conc«ptfl  tbemaolres ;  it  b  sufficient  to  know  that 
both  in  the  rejireseutation  and  ia  the  concept  we  have  in  tome  form 
a  complex  of  attributes  which  &re  ultimately,  in  the  cake  of  material 
objects  at  least,  traceable  to  sensible  experience,  and  that  the  eUbors- 
turn  of  rcprtts«nlations  into  oonocpls  Involres  the  establiahment  <A 
some  sort  of  mental  relations  between  their  elements,  as  well  as  bt 
tween  the  several  concepts  themselvefl. 
I  At  this  point,  it  is  important  to  guard  sgainst  a  confusion  which 
naturally  arises  from  tli«  fact  that  logician*  and  psychologists  habit- 
ually iUii&lrate  the  evolution  of  cotieepts  by  ciamplcH  taken  from  Ibg 
abstract  sciences.  There  is  a  very  wide  distinction  between  the  id^ 
tioD  of  a  concept  to  the  object  of  thought  iu  mathematiea,  for  instance, 
and  the  corresponding  Velatioa  between  a  representation,  or  concept 
of  a  material  object,  to  that  object  itiwlf.  In  mathematics,  as  in  all  tbs, 
sciences  which  nro  conversant  with  single  relation*  or  groii[>K  of  rdfr! 
(iona  established  (and,  within  the  limits  of  the  constitutive  laws  of  the 
mind,  arbitrarily  established)  by  the  mind  itself,  all  concepts  are  ex- 
haustive in  tiitt  sense  tliat  tlii'y  imply,  if  they  do  not  explicitly  state,  all 
the  properties  belonglo);  to  the  objeet  of  thought.  Not  only  thn  ceo* 
Btituents  of  such  an  object,  but  also  the  laws  of  their  interdependeiice, 
being  dotermincd  by  tbc  intellect,  they  may  be  strictly  deduced,  esck 
&om  the  other.'  Thus,  a  paralwla  is  a  line,  every  point  in  which  il 
equidisl^it  from  a  fixed  point  and  a  given  straight  line :  that  is  one 

*  TbB  ttuth  of  the  praposltloii  that  tbc  tjtWm  of  rorni  uid  mUtioii*,  wbcun  diKOt- 

sImi  OOnttUalci  the  Kriencc  of  tnnllicinatipii,  ii  of  purely  aubjcotlrD  ddtcrminatlaii,  iom 
Dot  InvolTS  the  ■junmption  (ctronooculf  attrihut«l  to  Kuit,  aho,  «n  tb<  tott  Brat  p^ 
«f  Ui  "Oritiquv  of  PuTfi  RouoD,"  nprcBulj  drawn  the  dlniDctioa  bctwrco  tha  "ti*|fe 
aiag  ofiU  knuwivdgu  mVA  «ipcricaor,"  and  "thu  ilvHrBtion  of  ill  knovlctlga/ntia  tif^ 
rtcnoB"),  thai  the  minil  in  fumiihcd  a  priori  irith  rMiIf.midc  Idcu  oc  conMfUi  ••(  b  | 
Il  aircctciJ  hj  the  eiraumBtuii<c  that  these  roroii  aad  rrlBtiona  are  ullioutl*!;  rtfonbbis 
Ihc  ficla  of  tCDslhte  cipcrieiKie.  Uill'ii  n-Fuaal  to  rceugntlO  thJi  hu  bctrand  kin  tris 
writing  the  citnuniinriry  fifth  chaptvr  of  the  swond  hqob  of  bii  "  Sjvtcm  of  Lofl^' 
In  irbioh  ho  qaeatluns— «I>»jtt  filtiringly— 41ia  neManr?  tnith  of  tlie  propoitliani  af 
ftamiAij.  The  [d<it liable  outooiDe  of  this  ia  seen  ia  tho  writing  of  Ur.  Bxelilp,  vhoaM 
eolylMiliIlj'aaerts  that  tbers  ara  no  Uom  with  out  brtadlb  (ho  iirniifcelj  forgets  thic  tUefc- 
«M3),  bat  da  that  tli«  ii«g1«ct  of  Uiis  brradth  b;  tbe  jiMmetririaD  Titiatai  hii  tooda- 
iioiit.  His  oomfiirt  i*  ihjit  tlio  «rror,  aft«r  a]l,  i«  oiit  tcr;  tnnvidetsblix.  "  Simce,  bM> 
nor,"  is  hi*  lanituagpt  ("  lllstorj  of  CiTiiitMion  in  RneUnd,'*  tl.,  Si2,  Appl^tons'  c<dili«V 
"  Iho  braadth  of  tho  falnlcit  lino  It  to  slij(hl  is  to  b«  incnpablc  of  rawaurtmont,  eiec|il 
wjbfj  aa  isstrunKnit  iu«d  under  tho  mictoteojM^  it  foil«ir*  ib&l  Ills  ssfmnpUo^  that  ifacM 
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of  iu  ooneeptiL    ^d  in  tliia  all  the  properties  of  the  pambola— tlint 
it  a  s  conic  wctioQ  fonned  by  cutting  »  coao  jiaratlel  lo  Eu  sides,  tliai 
ibt  sm  of  any  of  iU  BcpnientB  is  o<iual  lo  two-lliirds  of  iid  vircam- 
fciibcd  rectangle,  etc— 8i«  implied,  aiid  from  il  lln-y  may  be  deduced. 
Eich  one  of  its  stlribiitcs  in  an  implicatiou  of  all  tti«  oDivra.    Our  con- 
nptt  of  naurial  objecis,  on  ibe  ooHtrary,  are  never  exiiatuiive,  for 
ibEr  complemeDl  of  attribuiea  variea  with  onr  experienee  conccnjitig 
■km.    TbcM  attribtitos  are  ezpres^ve  of  tJic  rcktions  between  tl)« 
olJHt  aod  other  objticU ;  and,  tbo  number  of  objects  being  unliiuited, 
■hi  tjBtfceeia  of  attributes  i5,of  occvKniiy,  incomplete.    And  llic  int^r- 
dcpaadtacv  of  thcee  attributes,  as  well  as  llit:  connection  between  the 
•fejecU  thrmtclvcf,  or  their  representative  images  and  concepts,  has 
■la  or^iin  in  taws,  of  whicli  the  laws  of  the  intellect  are  but  a  paitint 
vAa.     It  ia  iroe  tbat  tlie  conOi>pt  of  a  mnienal  object  contains  ele- 
■ortawboM  ioterdependeoce  is  subjective  (L*very  intellectual  opera- 
ttM,  or  rather  its  result.,  being  in  some  fomi  a  synlbosis  of  subjective 
mA  oljjcctiva  data);  bat  even  those  are  liable  to  determination  by 
vdigealed  empirical  elements  which  are  present  along  with  them. 
MwoftLl,  our  knowledge  of  the  attributes  of  a  material  body  is  not 
«ly  taperfect,  but  these  attributes   are  variable.     Tlila  is  obvjoni 
(Magb  in  %\m  case  of  those  properties  vhich  are  usually  designated 
MtMOadar^  qnalitica  ;  tn'cry  one  know*  that  th«i  thermic,  optic,  elec- 
tric; or  magnetic  conditions  of  a  body  change  at  every  moment.    But, 
Is  fact,  there  is  no  property  whatever,  of  a  material  body,  which   is 
Oiictly  inrariabte,  or  the  law  of  whose  variation  Is  fully  known.    For 
tfa  tvasoo,  also,  the  coneept  of  a  material  object  can  never  exprcEsly, 
«  by  implication,  be  a  full  complement  of  its  attribntes.' 

tm  ha  G«M  nlbcMit  brmllti,  u  %a  noutjt  true,  that  one  icnsci,  wbco  cDusUted  bj  *rt, 
.  dsMca  Ifce  cmr.  funocriy,  tad  ootil  tbe  iniciKioD  of  ibo  mkrometrt,  in  tbe 
ttj,  il  *M  If  oritile  (o  dFtcol  it  at  all.  ncDCF.  tb«  aincIunoiK  of  Ibe 
»fpfOjfanal«  M  closclf  l«  trulb,  Uial  we  are  jiitiificd  in  aocq>IJus  tbcm 
H  *n»,  TW  taa  U  Ico  miavi*  to  tie  i^rcdvM).  But  Ui*t  there  ia  a  nao,  xjifivara  to 
•■cBtala.  Il  «f  jiaw  Mruin  that,  *h>at*rr  aoEDtibiiiR  U  kept  back  In  the  picmivca, 
■Mriyag  Miwt  ba  amntlBg  is  lb*  coaelualoa.  lu  all  aurb  catra,  tlio  field  of  ini]uir}  lia« 
MttMB^Klrdf  c«ttnd;  and,  pan  cf  Ibc  prclLmlnary  facta  Iwing  tupprcHcd,  it  mail,  I 
tai^  bt  mImlKUA  tliM  CMCpIete  tnith  \t  noaltaUi&blc,  and  tbal  no  prablcm  Id  gcomctrf 
t» I« htm  iiiiiiiliilj  aolTed." 

WkiAir  BiarUa  «m  aUe  to  tlrak  of  a  lla*  aa  tbc  litnit  lictirccn  to-o  aurriLCi;*,  and 
ii(A«;  ia  hii  tpMoa,  Hch  a  licDlt  baa  braadih  (L  e.,  la  itaitf  a  nirfacc^  ao  tbat  we  arc 
*Aw  tttm  Bmi  to  Bmil  oJ  nt^itam),  be  does  not  tell  uil  liui'  dova  be  raj  •hvtber  or 
M^  b  )Atw  af  Ibe  fact  Ikat  tbe  t>n*dtb  of  a  line  depmJa  iijion  tliv  niiiUrial  out  of 
i4U  ft  b  r— Itraatil,  <a  npoa  *liiib  it  ii  drawn,  tbcf«  oogbt  lu  t>«  a  |>iuitvboaiil  geonwia 
aiva*a*dMfMn«tf7,  a  ataae  gt^imiATj,  and  ao  co,  aa  diitinct  arirucea.  1 

*l4aaal^rtHiBtotlM  qneaiiaa  «li<iber  or  Dot  tbe  uwuf  tliu  iruril  "concepl,"  in 
■biMw  la  i^tfarial  «lf  eoU.  ran  ia  aUcaaea  l>DJaatiSviI,and  whatlivr  the  dittinrlion  bo- 
(•■anymaiaMliOMBnd  eonoqiu  ii  doI,  ianaiir«>M«,  IncludlcK  ttieoaieor  "risKular 
l^aifl^'  McaBad,  tef7  liMStmj.  In  llita  conneRiinn,  It  U  iij[DiCt«iil  lliat  Uio  Qrniuna 
!■  4a  npiiialiia  "amyhfcal  cODMyt"  [ErfaKrwigAt^ff),  aa  cqolTalaDt  to  "  repra> 
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Bearing  this  in  mind,  we  ftUall  «xpcri«a«e  littlo  difllauttf  in  ii^ 
temmuig  tbe  «oiiditioos  imder  which  the  r«pres«otalioii  and  conocgv 
tion  of  ft  material  object  as  real  are  pOMlble^  A  rcprceeotation  of  EVdi 
an  object  being  an  exhibition  of  iho  deliTcrancx^H  of  H-nec  respocting 
it,  it  is  plain  that  notht;ig  can  bfl  rcprnonietl  aa  objuetivcljr  ival,  «x> 
c^t  in  t«miB  of  exi>erienc«.  Aod,  since  onr  experience  is  outv  of  the 
singular  and  particular,  it  is  abo  evident  that  a  concept  cannot  b* 
represented  in  the  mind  as  objectively  real.  Thux,  matter  a*  each  ii 
not  a  real  tiling,  but  a  coiiocpt ;  it  canoot  1*0  **  realized  "  in  ihoughL 
Wfl  can  rcallae,  or  imagiuc,  or  rejircfteat  as  actual,  oolj  some  oue  pa^ 
tlcular  thing,  with  all  iia  accidents  of  particularity— as  of  particular 
dimensioiiB,  of  a  particular  color,  of  a  pariicnlar  temperature,  and  •> 
being  citlier  at  rc4t  (i.  p.,  in  a  state  of  t«nsiQn)  or  to  motion.  All 
attempts  mentally  to  reprewiit  the  nality,  in  and  by  ileelf,  of  any  of 
the  elements  into  which  an  individnal  object  is  analyzed  by  the  pro- 
cess of  abstraction  are  necessarily  futile.  The  history  of  epeculatioa  ii 
full  of  attempts  of  this  sort — of  attempts  to  graitp  the  "thing"  aa  dis- 
tinct from  its  properties,  tbe  substauco  apart  from  ita  attributca,  or, 
Gonvorsely,  the  attributes  apart  fh>m  their  nnity,  the  substance.  It  ii 
this  old  error  which  lies  hid  iii  the  reasoning  of  Prof  lYndall  in  the 
pasNigo  quoted  at  the  beginning  of  this  article^  And  the  same  error 
lurtca  ill  Karadar'«  endeavor  to  reprcMnt  matter  as  a  idciK  complex  of 
forces.  In  the  one  oase  the  properties  are  imagined  to  he  added  to  Ui* 
thing,  or  the  attributes  are  supposed  to  be  implanted  in  the  subatancc^ 
a*  the  plums  are  stuck  into  the  pudding,  so  that  the  eubstauce  will 
remain  after  the  attributes  aru  removed ;  in  the  other  casii  the  sub- 
stance is  looked  upon  us  a  mere  mm  of  the  attributes — Ihv  pudding  b 
thought  to  be  all  plums,  which  not  only  have  a  reality  by  tliemwIvM, 
but  which  are  alone  real.  That  this  apparently  triiial  illustration  b 
entirely  apposite,  is  readily  shown  by  a  reference  to  the  groands  apoo 
which  Faraday  rejects  tbu  hypotbcais  «f  corpnsonlar  atoms.  U'iult 
the  advocates  of  this  hypothesis  seek  to  remove  the  plnms  and  to  r^ 
tain  the  pudding,  Faraday,  on  the  contrary,  takes  the  plum:*,  .ind  thai 
aaks,  "  Wlierc  is  the  pudding  ?  "  "  Wliat  do  we  know,"  he  says  (Tya- 
dall,  "Faraday  as  a  Discoverer,"  p.  IS3,  American  cd.)  "of  the  atoia 
apsrt  from  its  force  ?  Tou  iniagioo  »  nucleus  which  may  bo  called 
o,  and  surround  it  by  forces  which  may  be  called  m ;  to  my  mind,  ths 
a  or  nucleus  vanishes,  and  the  snbstance  consists  in  tbe  pon-crs  of  m. 
And,  indeed,  what  notion  can  wc  form  of  the  nucleus  independent  of 
its  powers  ?  What  thought  remains  on  wlnoli  to  hang  the  imamoMd 
tion  of  an  a  independent  of  tbe  acknowledged  forces  ?  "  ^| 

The  true  root  of  alt  those  errors  is  a  total  misconoeptioa  of  tbe  |^| 
tore  of  reality.  All  the  reality  wo  know  is  not  only  spatially  fiid^| 
but  limited  in  all  its  aspectn ;  its  whole  existence  lies  in  relation  a^| 
ooDtraat,  as  I  shall  show  more  at  lougtli  in  tho  neat  article.  We  kn^| 
BOlhiug  of  forci',  except  by  its  omtrast  with  mass,  or  (wliat  is  the  n^| 
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tkiBg)  inertia ;  and  convenwly,  an  I  have  already  pointed  out  in  my 
fat  anide^  we  know  iwlhing  of  masH,  esoopt  by  iti  reUUon  to  forccu 
Mm^  iaettia  (or,  as  it  is  sometiiii«s,  thoagh  in.-iccur!tt<>tr,  oalted,  uat- 
Wf^  wX  **  indisUngnisbable  from  absolute  noiliiognvKH ;  for  matter 
nrcala  iu  prcMncc,  or  evinces  its  reality,  only  by  iu  action,  its  force, 
ila  teanon  or  motion.  But,  on  tlic  other  hand,  mere  fofc«  \»  cquuUy 
iMfcug  ;  Ibr,  if  we  reduce  tbe  masa  upon  which  a  given  forco,  howovitr 
^■U,acta  until  it  Taniahes— or,  malbcmattcally  cxprc«My),  until  it 
kssaoa  iafinh«ly  small — the  consequenee  la  that  the  velocity  of  the 
nnlting  tnotioo  is  infinttoly  great,  and  that  the  "  thing  "  (if  under 
I  atramnstaaoca  a  thing  can  ttitt  \k  spoken  of)  is  at  any  given  ui<i- 
neitber  here  nor  there,  but  everywhere — that  there  iti  no  real 
It  is  impossible,  thwefore,  to  eonstnot  matt«r  by  a  more 
■ysKhctb  of  fbroca.  And  it  is  incorrect  to  say,  with  Bain  ("  I^^o,'*  ii., 
SU),  tkAt  "  matter,  force,  and  inertia,  are  three  names  for  eubstan- 
itiUy  tb«  ume  fact,"  or  that  "forsc  and  mittt<T  are  not  two  things, 
bit  oofl  thing,"  or  (iU,  p.  369)  that  "  force.  Inertia,  inomfntiim,  mat- 
Itr,  am  all  one  (act " — the  truth  bein^  that  force  and  im-rlia  arc  con- 
t^tmtd  ttomstitutnt4  of  inattT-r,  and  neither  is  in  any  proper  sense  a  fact. 
Xsr  i>  tke  ordinary  aualysis  of  phyHicul  rviility  into  matter  4-  force  cor- 
l•i^i■ulnnch  as  force  is  already  implied  In  t)i«  term  matter.  It  is 
■  •■alysta  of  a  thing  into  two  elementa,  one  of  which  is  the  thing  itr 
«1C    Tb«  true  formula  of  nuittcT  is  mass  x  force,  or  inertia  X  force. 

We  DOW  hare  before  us,  in  full  view,  one  of  the  fundamental  falla- 
anof  tbe  atomio  theory.  This  fallacy  consiKta  in  the  delusion  that 
ABMOreptoal  ooastituents  of  matter  can  be  grasped  as  sepAmt«  and 
wk  atitM*.  The  corpuscular  atonii^ta  lake  the  element  of  inert!* 
Ml  tnatit  a*  real  by  itself,  while  Bosoovich,  Faraday,  and  all  tho»e 
rta  ddbM  atoms  aa  "  centres  of  force,"  aeek  to  realizo  the  corrcspood- 
hy  timuit,  force,  as  an  entity  by  it8«l£  In  both  cases  elements  of 
(Mlity  sr»  mistaken  for  kinds  of  reality.  It  is,  therefore,  sheer  non- 
■HH  to  speak,  with  Papillon  (100  (bo  article  on  the  Constitution  of 
Matter  in  the  September  nnmber  of  ihia  Jonmal,  p.  bi9),  of  a  "  bare 
J,  stripped  of  its  material  dress ;"  of  a  "  force  in  ita  purest  essence, 
wUcb  we  look  as  on  tbe  marble  of  the  anti<iue,  in  splendid 
,  which  is  radiant  beauty  too." ' 
Tbia  disposes,  la  ny  judgment,  of  the  authority  of  llio  "  scientific 
iigiaatioa,"  iB  all  cases  where  an  attempt  is  made  to  determine  the 
waalinUea  of  matter.  In  reepect  to  tbe  general  qneetion,  however, 
vfatliMr  oar  ability  to  imagine  a  thing  is  decisive  of  its  poceible  reality, 


I  of  the  f^tft  &oai  aUcli  tli«  abovo  U  ukcn.  lhou):h  oo  the  whole 
,  Uh  to  4e  jsalicc  to  tlN  ■HI1II114111111111  of  tbo  origiiud.  which  md*  tbu* : 
1 9m  w»|i»i  a'sppsislwia*  k  noo*  t  it  nnt  eicrptiaiu  pi4«  que  rerttuei  de 
t  ^|t'^m  spfwUs  is  UtUit:  Uiie  scuJo  de  cci  fDrrgicB  m  montrc  dtpouiUte 
h  <f  rM^Mst  tl  ma.  .  .  ■  Conniiisil  h  d^Bnir  lulrviiieDl  qire  la  furoe  pd  >•  plus  pura 
■*—r>.  p«i*9*«  DOM  la  eAtfCgplunl  Mnnno  an  mirhre  uiliiiUe  lAini  uiu  iMpirht  teatlMi 

.  <tf  ea  —I  t  heaeti  raJifi.' 
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it  id  Moeeeary  to  add,  that  this  quc«tioa  must  bo  answered  in  the  nega- 
tive. Whether  or  Dot  we  can  imAgiiM,  or  mentalljr  represeat,  a  thUig 
as  real,  dopendx  npon  the  t^nustion  wItetWr  onr  past  pspcricoce  has 
furnii()K-d  n*  \iic  datn  for  tiicli  a  n-ptvNi;iitutK)H ;  uid  our  cxpcrionc«  u 
coDtttanlly  (urninhiiig  us  new  data. 

That  the  impcaftibilitT  or  diffionlty  of  ima^niog  a  thing  ( 
however,  must  bo  carefully  distiiigui«hcd  from  the  abeolnte  impossi- 
bility of  forming  certain  conct-ptf,  of  which  1  xhull  prcseatlf  apeak)  is 
-DO  cridene«  for  or  against  it*  Teality,  is  a  truth  of  (hegt«atest  mooUBt 
to  the  student  of  natural  science.  Uebig  exptecaed  it  long  ago  (A»n. 
Pharm.,  X.,  178),  in  the  words :  "The  secret  of  all  tho«o  who  mako 
discoveries  is,  that  they  PeRard  nothing  a«  impomiblo." 

I  como  now  to  the  conditions  of  concejviibility,  strictly  3i>d  prop- 
erly so  called.  These  conditions  are  readily  deduced  from  the  inei- 
dent*  111  the  aol  of  conception  to  wliiofa  I  have  referred.  These  ioci- 
donta  are :  The  reduction  of  the  elements  of  a  representation  to  con- 
sistent unity  by  bringing  them  into  relation,  and  tlie  establishmeDt 
of  relations  between  tho  unit  tbna  «rotvod  and  the  provions  concepts 
of  the  mind.  A  concept  can,  therefore,  be  formed,  If  a,  iia  eU-mciita, 
can  be  unitetl  in  thought  by  the  establtshroeot  of  relations  bolwecn 
them  by  which  lliey  are  reduced  to  a  nuit — in  other  words,  if  the  cod- 
stitucDt  attributes  arc  consistent  with  each  other — and  if  (,  the  re- 
Riilling  concept,  can  be  brought  into  relation,  so  as  to  bo  consisteBt 
with  tho  previously-formed  concepts  of  the  mind.  f 

CoQBisleDcy  of  the  constituent  attributes  with  each  other,  ihcd 
foro,  is  the  Jirit,  and  consistoncy  of  the  concept  with  other  concepfl 
tlie  «eeon</,  condition  of  it«  suoecMfnl  formation.  The  first  of  thesal 
what  is  known  in  logic  as  the  law  of  non-eon  trad  ictioti,  or  the  law  M 
consistency,  and  is  the  fhndamental  condition  of  all  thought.  It  H 
quires  that  what  is  expnoaslyor  by  implication  asserted  iu  the  >^| 
jcot  shall  not  crpreasly  or  by  implication  be  denied  in  the  predic^| 
of  any  propoiiition  into  which  the  concept  may  be  resolved,  or,  in  pbifl 
words,  that  what  \»  aaitertcd  in  one  form  of  wonli  shall  not  be  dfiBlH 
in  another.  fl 

Now,  it  is  evident  that,  whenever  the  formation  of  a  concept  fl 
Volvos  a  violation  of  the  first  condition,  we  havo  before  as  a  caso  M 
absolute  inconceivability,  and  therefore  of  impossibility.  For  tlifl 
condition,  as  I  have  said,  is  the  first  constitntivs  law  of  all  intdB 
genco,  without  which  the  whole  Rystem  of  rolationa,ln  which  both  nH 
jeotivc  and  objective  realities  haVe  their  only  warrant  and  suppofl 
instantly  collapses  into  tho  nothingness  in  which  alone  all  things  ad 
identical,  and  <UKappears  in  the  night  of  ahsolnto  oonfnsion.  Xo  oafl 
not  even  John  Stuart  Mill,  over  seriou.tly  doubted  the  at>solut«  impafl 
Eibility  of  the  conception  or  existence  of  a  round  square,  or  of  a  sttaigH 
line  which  is  not  the  shortest  distance  between  two  points.  WkiH 
ever  such  a  doubt  has  boon  oxpresMd,  it  ba«  arisen  from  a  meotaJ  ccfl 
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taieo  M  to  the  import  of  th«  terms  emplojcil  in  tke  projiositioDs,  as 
«e  ifaall  att  pTMcntly  in  the  caa«  of  Mill. 

But  it  t9  otherwise  with  the  Bocond  condilioii  of  conccivability ; 
Hat  ibe  ooDcept,  vhen  fruincd,  clmli  be  coBBisleut  with  otbvr  concepts 
frcrioaslT  fonnvd.    For  tli«-ttc  lattvr  concppts  may  be  spurioaa  or  in- 
nlid,    loeonociTahility  iriung  from  noniicimplLnncc  with  Ibo  seiioiid 
wdhioB  It  therefore  purely  relative,  depeuding  011  Xlw.  ralidity  of  ibe 
eaaeepts  with  which  the  concept  in  qnestion  appears  to  W  iucompat- 
iU&    For  example,  until  lliv  discovery  of  the  composition  of  watvr, 
of  tht  tmc  theory  of  combuHtion,  and  of  llw  rcUtire  affinities  of  potas- 
dam  mod  hydrogen  for  oxygen,  it  was  impossible  to  onnccive  a  snb- 
Osace  which  would  ignite  na  contact  with  water,  it  bdng  one  of  the 
ncpgaued  attributes  of  water — in  other  word«,  a  part  of  the  eonc«pt 
vato^-thst  it  antagonizi'd  (ir«.    Tliis  prcrious  concept  was  spnrioue, 
■nd,  vfaen  U  bad  been  deetroyed,  the  ineonMivabiliiy  of  a  Bubsiatic« 
fte  petasimn  disappearad.    Similarly,  we  are  now  unable  to  conceive 
t  w»n-blooded  animal  without  a  respiratory  syatem,  because  wc  con- 
can  the  idiothermio  condition  of  an  animal  organism  to  depend  main- 
If  an  the  chemical  changes  taking  place  within  it,  chief  among  which 
lithe  oisldatioa  of  the  blood,  which  requires  some  form  of  coninct  bc- 
tncn  the  blood  and  the  air,  and  .therefore  some  form  of  respiration, 
H^Uverrr,  future  researches  should  dc«troy  this  latter  concept — if  it 
ihwli  be  shown  that  tlte  heat  of  a  living  bo<1y  may  be  produced  ia 
■fcJBit  quantity  by  mechanical  agencies,  such  m  friction — a  non- 
Mfirisg  wsnn-blooded  animal  would  at  once  become  conceivable. 

UiO  BOt  only  refuses  to  rocogniiw  th«  dUtinction  between  what 
My  ba  aameciTed  and  what  may  be  rcpr^tsentcd  in  imagination,  but 
kabo  ignores  the  distinction  between  the  cases  of  inconccivubitity 
fisa  the  one  or  the  oilier  of  the  two  causes  Just  mentioned  ;  and  ho 
■—■""*"■  that  ali  conceivability  whatever  is  relative.  Tlic  examples 
■luA  he  diacnsBca  at  length  are  all  cawa  of  iDoonceivability,  and  sot 

mimafpn ability,  and  I  propnM  to  notice  the  more  important  of 
tn  parsing.  The  mo»t  noteworthy  of  theac  esamjili*  is  the  in- 
e«M<trability  of  a  round  square.  In  order  cot  to  do  Mill  injustice,  it 
«3t  be  be«t  to  quote  bis  own  language  ("  Kiamiuation  of  the  I>hiloK»- 
|iy  ef  Sir  W.  Hamilton,"  vol.  i.,  p.  8S,  (t  »rg.,  American  edition) : 

"  n*«  cannot  conceive  a  round  M^uare,"  says  Itlill,  "  not  merely  be- 
CMK  BO  Biteh  object  baa  ever  presented  itself  in  onr  experience,  for 
tibt  woald  not  be  enough.  Neither,  for  any  thing  we  know,  are  the 
IwaidcaatB  tbemselvcs  incompatible.  To  conceive  a  roiiixl  squani,  1 
tr  Is  eoDcnre  a  body  all  black  and  yet  all  white,  would  only  be  ttf  | 
waiirt  iwn  different  sensations  as  produced  in  ns  simulianconaly  by 
At  same  object — »  conception  fan^Uar  to  onr  cxpcricooo — and  we 
•*n11  probably  be  as  well  able  to  conc4-ivc  a  round  square  as  a  hard 
■qnre,  or  a  beary  sqoare,  if  it  were  not  that  in  onr  uniform  experience, 
« th*  iHtaBt  wbes  k  thing  begins  to  be  ronnd,  it  ceases  to  bu  square, 
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%o  that  llie  begiiuuug  of  the  one  imprflsuoD  is  inseparably  associated 
iritfa  the  departure  or  oessation  of  tb«  other.    Tbaa  oar  iBabUiiy  to 
form  %  conception  alvsys  arise*  from  our  b«-tiig  oompcUed  to  fa^M 
anotbcr  c-oiitrudiotory  to  lU"  ^| 

Our  iuability  to  oouceive  a  round  square  dtie  to  tke  &ot "  thai  Eb 
our  anifonn  oxporionoe,  at  tho  instant  wheo  a  thing  begins  to  be 
rovitd,  it  cmaofl  (o  be  winan),"  and  to  tbo  iiueparablo  association  be- 
twoen  ineipifint  roundness  and  departing  Hi]tiitrenctiN  [  Wliclbvr  any 
one  ha*  ever  had  such  experience  as  is  here  du^riWd,  I  do  not  know; 
but,  if  he  has,  I  am  confident  that,  even  after  being  reenfoTced  by  a 
largo  itdicritanc«  of  ancciilral  oxpvricnco  in  tho  light  of  th«  modtn 
theory  of  evolution,  !t  will  prove  insulKcient  to  accounl  for  the  insvp> 
arable  association  which  Mill  brioi^s  into  play,  llic  simple  truth  it, 
that  a  round  square  is  an  absunlily,  a  contradiction  in  terms.  A 
eqnare  is  a  figure  bounded  by  four  equal  straight  lines  intersecting  at 
right  angle*  ;  a  round  fignre  ts  a  figure  bounded  by  a  curve ;  aod  the 
oldest  defiuition  of  a  ourve  is  that  of  "  a  line  which  h,  neither  a  straj^do. 
line,  nor  made  up  of  straight  lines,"  ^| 

It  ought  to  bo  said  that  there  ar«  cxpmsions  in  the  same  cbap^f 
of  Mill's  book,  from  which  I  have  just  quot«d,  which  show  that  tH 
Hthor  was  very  ill  at  ease  in  the  presence  of  bis  own  theory.  For  jH 
stance,  he  says  (ib.,  p.  98) :  "  These  things  are  literally  iBconceirid^l 
to  US,  our  minds  and  oar  cxp^triftnoo  being  what  thvy  arc  Whed^| 
they  would  be  inconceivable  if  our  minds  were  tlic  same,  bnt  oar  t^| 
perienoe  diffei-ent,  is  open  to  discussion.  A  distinction  may  b«  ma^l 
vbicb,  I  think,  will  bo  found  pertincne  to  the  qucgtion.  That  tic 
eamo  thing  sbould  at  once  be  and  not  be — ibat  identically  the  san^ 
statcm<-ni  should  1>e  both  true  and  falsfr— is  not  only  Jnconocivable  ^| 
us,  bvt  we  cannot  eowxi^e  thai  it  cwiUl  he  maJa  conceivable."  ^M 

That  so  clear  and  vigorous  a  thinker  as  Mill  should  havo  b«^| 
capable  (e^prciully  vihvn  ho  was  grajtpling  with  tbo  tboaghts  of^| 
man  like  Sir  W.  Hamilton)  of  writing  thote  tentcnoes,  is  indeed  wa|fl 
derfni.  First,  bo  dcuic*  that  inconceivability  is,  in  any  sonso  or  in  sa^| 
OMo,  m  t«st  of  truth  or  reality ;  but  then  he  says  it  may  be  othsnri^l 
if  the  ineoDoeiv ability  itself  ia  inconceivable  I  That  ia  to  say :  «  fi^| 
ncss  is  Qlterly  untmstworthy ;  bnt,  whoa  he  makes  a  declaration  ^M 
spcotint;  his  own  trust worthmcMt,  ho  ought  to  be  belierodl  ^| 

That  the  wliole  theory  of  imteparHblo  aisooiatioo,  ••  hero  advsac^H 
and  applied  by  Mill,  ia  without  foundation,  it  being  imposaible,  inid^| 
lits  theory,  to  know  what  the  oxpcrieaee  of  his  numerous  readers  b^| 
bi>en,  except  again  by  cxpcricnco  which  he  cannot  have  had,  sin^| 
mo«t  of  tbes«  readers  were  utterly  unknown  to  him — ^that  all  attemg^| 
to  argue  qucationa  with  any  one  on  suob  a  basis  aro  suprvincly  fool^H 
Hill  being  bound,  by  his  own  doctrine,  to  acoept  tbo  answer,  "Iql 
experience  has  been  otherwise,"  as  eAucIusive — that  this  theory  |H 
sdicidal  and  subrcrsire  of  itself,  and  that  every  earnest  sentence  I^^H 
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I    bi  era-  wTiltMi  u  it*  practical  r^latioD— is  too  obrioas,  nlmoiit,  to 
nfitir  pointing  oat. 

While  tb«  example  Joat  diaonued  iriu  ft  com  o(  sbsolnle  incoQ- 
cdnbUitr,  the  otber  instuices  given  by  Uill  are  cases  of  trno  relative 
iooooeeiratnlitf.    Tin  first  is  tliat  of  antipodes  which  were  long  held 
to  be  impossible,  uid  are  now  noi  only  readily  conc«ived  as  pouible, 
lot  known  to  be  real.    Tbit  is  trae  enough,  bnt  it  finds  its  explana- 
tion, oat  in  the  law  of  ius«|>nrabl(.>  associalioD  to  which  it  is  referred 
\j  Mill,  bat  in  the  £act  that  our  anccetors  held  an  erroneous  oonctpt 
of  the  action  of  gravity.    They  suppoe«d  that  the  direction  in  which 
gravity  setcd  was  an  absolute  direction  in  tpaoo ;  they  did  not  realixe 
thatfmsa  dinelion  toward  the  earth's  centre  of  gravity;  dotcn- 
■«nf  to  them  meant  something  very  diflerent  from  lite  sense  we  at- 
tsefa  to  that  word.    With  this  erTOMoas  cotic^pt  they  could  not  recon- 
cile tbe  Cket  that  the  force  of  gravity  held  our  ontipodes  in  position 
U  v«U  as  oundves ;  nor  can  we.     But  we  hsvtt  a  junter  ooDOcpt  of 
pxxity,  and  tlie  mode  and  dirertion  of  its  action ;  the  spurious  nottou 
which  the  notion  of  antipodes  was  inconsistent,  has  be«n  re- 
I,  and  the  incooeeivflbility  of  antipodes  is  at  an  end. 
SlatilKr  observations  apply  to  Hill's  remaining  example  (which  is 
ts  m  the  moM  interesting,  and  that  for  tho  sako  of  which  I  have  cnr- 
t«4  the  discaesion  of  this  dry  subject  to  this  length)  of  tho  iucon- 
ntrability  of  ocfio  in  distant,  to  which  1  have  already  alluded.    The 
uw  sooree  of  our  inability  to  oooc<oive  actio  in  disla/u  is,  I  trust,  now 
■P^tRal.    This  mability  results  from  the  inconsislpncy  of  this  con- 
nfX  with  the  prevailing  concepts  rcspoctiiig  material  presence    If 
nrrvRM  the  proposition,  that  a  body  acts  where  it  is,  and  say  thata 
I  body  b  where  it  acta,  the  inconceivability  disappears  at  once.    Ooal 
•f  the  wisest  utterances  ever  made  on  thiK  subjcict  is  the  saying  of 
tkoaas  Carlyle  (quoted  by  Mill  himself  in  his  "  System  of  Logic,"  in 
Msthcr  eonnection) :  "Ton  say  a  body  cannot  act  wliere  It  b  notf 
Vfifa  all  my  beart ;  bnt,  pray,  where  ia  it  F  "    Of  course,  a  reconstitu-a 
tlaaof  onr  ooocepu  of  material  presence,  in  the  sense  here  indicated,! 
vnM  be  in  titter  conflict  with  the  theory  of  the  mechanical  coniitruo- 
tiott  of  matter  from  elements  which  are  absolutely  limited,  hard,  ao*  _ 
itiaj,!  ilili,  and  scparate<)  from  each  other  by  absolalely  void  spacaij 
It  it  •tgntficaot  that  nearly  all  the  efflciont  laborers  in  the  qiuirricH 
efphvsiea!  acienoevagtiely  feel,  if  they  do  not  distinctly  see,  that  such.! 
I  rceonstitatioB  is  necessary.    Such  a  feeling  was  at  the  bottom  of 
FWadsy's  attempt  to  eoDstmet  matter  oat  of  the  convergence  and  ■ 
THWsiitii  II  of  mere  lines  of  force,  so  as  to  secure  to  each  point  off 
hill isrr inn  (or,  in  tbe  Ungaage  of  Faraday,  to  each  centre  of  force) 
«  ntsal  omniprcMnco,  tlie  extent  of  the  lines  of  force  being  infinite, 

t  nay  be  permitted  to  say,  at  tjie  end  of  this  long  bnt  unavoidable 
III  11  linn  into  the  regions  of  logic  and  psychology,  that  the  doctrine, 
— *rffrg  to  whieh  there  is  no  warrant  for  the  deliverances  of  our 
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ooDSciotisoess  except  the  comulatioD  of  purely  eensatioDal  experience^ 
which  not  only  nta^  but  ntu«f  vary  irith  the  position  of  the  inteilecU 
iDtcrprrting  it — tli«l  trnlli,  Ihercfow,  is  noUiing  but  the  invetcracj 
of  error — is  the  dreariest  creed  ever  pi-ouulgaled ;  and  lU  association 
with  the  many  noble  trutlis  of  wliich  John  Stuart  Mill  has  been  the 
discoverer  or  tho  cbaoipion,  i#  the  mo«t  unfoitnnato  "  iiuep&rable 
asioctfttion "  esiablirlwd  in  rec«nt  time*.  Aiid  il  U  dcplomblc  that 
Ilerbi'rt  Speooer,  who  has  the  merit  of  being  one  of  the  most  euergetio 
fiunigators  of  the  intellectual  ntmosphere  of  our  time,  ahonid  evince  ■ 
disposition  to  make  concessions  to  such  a  creed,  and  endeavor  to  dw 
out  its  short«H>mingH  by  the  doetriiie  (in  itnelf,  no  doubl,  both  lonal 
and  fertile)  of  the  inheritance  of  ancestral  tendencies  of  (he  miniL 
His  own  theory  leads  to  conolutioos  utterly  subversive  of  Mill's  doe- 
trine  ;  for,  if  organic  life  (including  the  life  of  tho  mind)  has  been 
continuously  evolved  from  inorganic  matter,  tlten  the  line*  of  om 

,  ancc«try  run  into  all  tho  phenomc-ua  of  the  material  world,  and  the 

'  order  of  these  phenomena  must  be  iup^ainod,  not  only  in  the  strnciare 
of  our  bodies,  but  also  in  the  constitution  of  our  minda.  Or,  to  express 
it  in  tho  hinguagc  of  modern  comparatire  psychology :  tbc  aoccctnl 
iohcritance  of  our  intotlecls  must  embrace,  oot  only  the  asaooiatioai 
established  by  experience  between  the  phenomena  of  conEciousoeM  in 
the  Dunds  of  our  progenitors,  bnt  abo  the  regolarity  in  the  evolu 
of  the  natural  events  which  garo  rise  to  tbcMi  phenomena— the 
of  Xaturv.  ThcKe  Iuwh  must,  therefore,  in  a  certain  scoKe,  be  prrfij 
rationa  of  the  forms  of  our  intelleci,  so  that,  after  all,  there  ts  truth  in 
the  sentence  of  Protagoras,  that  man  is  the  measure  of  all  thiugs,  and 
sense  in  the  words  of  Goothc  (almost  identical  with  a  pns»ogo  in  Flo- 
tinns),  that  the  eye  sees  the  light,  because  it  ia  of  solar  nataro.  1  i» 
not,  of  course,  mean  to  stand  commillt-d  to  this  argument  in  ihr  form 

'in  which  it  ia  hero  presented,  not  entertaining  the  notions  resjiectioj 
the  relations  between  organic  and  inorganic  forms  which  ondertie  % 
and  doubting  that  tlie  contbiuity  of  the  evolution  of  these  iQTxa  k 
truly  represented  by  current  beliefs,  liut,  with  the  proper  mocUfiM- 
tion  of  its  prembscs  (which,  howcrcr,  cannot  be  affected  by  a  few  Te^ 
bal  definitions),  I  believe  the  ai^ument  in  favor  of  the  o  priori  sanity 
of  tho  human  intellect  to  be  valid,  in  spile  of  certain  structonl  blla- 
.  resulting  from  the  laws  of  its  growth,  which  I  shall  have  occuioa 
disooes  in  my  next  article;  and  I  further  believe  the  primordial 

[concspondenoe  between  the  intellect  and  its  objects  to  be  entirely 
eonsisumt  with  the  theory  of  evolution.  Max  Muller  to  the  contniy 
DOtwithstanding. 
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SKETCH  OF  MR.  J.  K.  LOCKTER,  F.  R.  S.  J 

rUE  Bobject  of  this  notice,  Mr.  Josbps  Kobhan  Locktxr,  is  a 
jouog  Mtronomcr  who  has  cultivated  hu  ««ionc«  asiiidiKJUflly, 
tad  DUido  bit  mark  a»  aa  iuvimtigator  in  tlio  field  nf  solar  physica. 
Ht  wu  bom  on  the  ITtb  of  May,  183S,  at  Rugby,  iu  Warwickitliire, 
England.  He  inhoritod  from  bis  father  »  predilection  for  acidiitifio 
Btudka ;  for,  if  the  dder  Lockyor  bad  not  the  honor  of  being  the  first, 
he  was  ono  of  the  fint  who  contrived  methods  of  telegraphing  by  elec- 
tricity. 

At  a  veT7  early  age,  young  Lockyer  was  deprived  of  bis  parcnta,  and, 
after  attending  one  or  two  private  schools  in  England,  where  he  picked 
np  the  first  rudiments  of  hi*  education,  tho  orphan  hoy  went  abroai3, 
and  there  coniinued  his  studiea  for  several  year^  lTp«n  his  return  lo 
England,  he  obtained  a  position  under  government,  in  the  War-office, 
tbe  duties  of  wbicb  have  occupied  bim  regularly  for  the  past  sixteen 
years;  his  astronomical  and  literary  work  having  boon  performed  in 
the  intervals  of  time  Htistclivti  I'rom  the  govcrumcot  service.  In  18J>9, 
b«  married  an  accomplished  and  intelligent  lady,  who  not  only  sym- 
pathised with  htm  in  his  scientific  pursuits,  but  has  also  shared  las 
work  and  rendered  the  most  valuable  assistance  in  various  of  bia  un- 
dertakings. 

In  1682,  be  contributed  a  very  important  paper  to  tbe  me- 
moirs of  the  Royal  Astronomienl  Society,  on  tho  planet  Mars,  giving 
tbe  results  of  his  U-lescopio  observations  on  the  phyiiicnl  conditions 
and  configunttion  of  its  surface.  In  1665,  in  conjunction  withTliomns 
Hagbes,  the  popular  author  of  "  Tom  Brown  at  Rugby,"  he  was  appoint- 
ed editor  of  the  army  regulations,  and  placed  upon  nu  Improved  basis 
tbe  system  of  Waroflice  legislation.  In  lB6fi,  in  recognition  of  his 
serricM  as  an  astronomical  observer,  be  was  elected  a  Fellow  of  the 
Royal  Astronomical  Society. 

Solar  observations  had  for  some  time  attracted  mnch  of  Mr,  Lock- 
yrr's  attention,  and  in  that  year  he  propounded  his  method  for  ob- 
•en-iog  the  grind  solar  phenomena  of  the  red  flames  with  the  spectro- 
•eope  at  any  time  when  tlio  sun  is  visible,  whereas  previonsly  it  had 
been  impoiMible  to  aco  tbcm  except  under  the  obscuration  of  a  total 
or  Bsnnlar  eclipse.  A  more  powerful  spectroscope  than  any  tlicii 
available  was  needed  to  solve  this  problem,  and,  at  Mr.  Lockyer's 
solicitation,  the  Royal  Society  made  a  grunt  for  this  purpose.  Vexa- 
tions delays  Dceiirred  In  the  constmctlon  of  tbe  instrument,  and  be  did 
not  get  it  nnti]  two  ytwrs  later.  Tbe  idea,  however,  proved  successful, 
and  Mr.  Lockyer  made  the  brilliant  discovery  in  which  be  bad  been 
so  long  baffled  for  lack  of  means.  lie  sent  the  account  of  it  to  Uic 
French  Academy,  and  his  note  had  been  hardly  read,  when  news  came 


IfO 


that  tbc  French  aatronomer  Jsnsseo,  ibcn  in  India,  bad  nude  tlic  tame 
obaerration  two  montbt  before.  The  independence  of  these  disoor- 
eriea  was  rc«ognix«d,  and  the  French  Academy  etrnck  a  joint  medal 
in  honor  of  them. 

Mr.  Lockyer  has  proae«ated  hia  apootnwoopio  researches  oa  the  ma 
vitb  gjval  industry  and  fmitfnl  rosnlta^and,  in  coiytiDction  with  ProC 
Frankland  of  the  Royal  School  of  Clicmistry,  b«*  made  a  lorica  of  in- 
teresting cxporini«nla  on  the  relation  of  gaaea  imder  preaaure  to  tb« 
Bpcctrani  lino!),  thos  throwing  important  light  on  the  changes  tjUdng 
plaee  in  the  aolar  atmosphere. 

Mr.  IfOckyer's  contribntions  to  scientific  literature,  aa  an  author  of 
books,  a  periodical  writer,  and  a  sricntifiG  editor,  have  been  Dniuero«& 
In  1802,  be  bad  editorial  cbnrgv  of  the  scientific  departnwot  of 
Jieader,  and  sabsequcntly  edited  iha  English  ediUon  of  "The  He 
ens,"  byGuillemin.  In  1868,  he  published  his  excellent  school 
on  "  Elementary  Astronomy,"  and  in  IHOO  became  the  editor  of  jv 
when  that  able  soiootifio  paper  was  cstabliabcd  by  MMmillan  A  Co. 
Last  year  "  The  Foroea  of  Nature,"  an  olaborato  work,  by  the  ant 
of  "  The  HeavcDii,"  appeared,  with  aioeadmenU  and  additiooa . 
pen.  He  baa  published,  dnring  the  present  year,  an  excellent  li 
volume  on  "  Spectrum  Analysis,"  being  a  course  of  Ie«lures  delirc 
ID  1809,  and  nrvised  to  dat«.  It  is  boautifolly  illnatrate<],  nod  forms 
the  first  of  Hacmillaira  '*  liatnre  Scrit^s." 

In  1870,  be  was  appointed  by  the  English  Oovcmment  chief  of 
expedition  sent  out  to  Sicily  for  the  purpose  of  observing  the 
ecUpEe,and,  in  addition  to  bis  other  work,  accepted  the  s«cretarys 
of  the  Royal  Commlasioa  on  Scientific  Institutions  and  tbo  Adva 
mcnc  of  Science.    In  1871,  having  been  oancd  assistant  comntti 
he  was  requested  to  draw  up  a  report  on  s«tcace4eaelung  in 
and  Continental  schools,  and  the  same  year  be  received  the  bonoraUc 
appointment  of  Rc<le  Lecturer  at  Cambridge. 

Mr.  Lockyer  la  a  gentleman  of  courteous  and  affable  mannera,a  rir , 
Taoious  conversationist,  and  a  ready  and  fluent  public  speaker, 
many  other  scienlilio  Englishmen,  he  recognises  that  he  owes  a 
to  tbis  coantry,  and  liopos  to  bo  able  to  discharge  it  wh«o  be  can  [ 
release  froin  bis  muUit^rtoiis  engagements.    IIo  has  been  invited 
tbo  I.owi-U  Institute  to  give  a  course  of  astronomical  lecturvs  in . 
ton,  and,  witen  he  comes  to  deliver  them,  ho  will  probably  repeat 
series  in  some  of  the  other  cities  of  the  oonntry. 
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tsx  MSLinoss  or  moot  asd  mud. 
rrtUE  i|nMtion  of  tlt»  Mlatioa  of  tho 
J.  nuiiul  and  tli«  eorporeal  powen 
bu  always  bod  a  dMfi  ap«oD]atlv«  io- 
l«rMt;  but,  a*  Micaoa  U  grnduallf 
Torfciuf  it  oat,  It  \a  foond  to  liav«  alw 
t  {irofvund  praclioBl  iotcrccL  It  b 
rtrasgo  that  a  >a1(jMt  of  aucli  fiitclns- 
lioo.  and  conoonii&g  wbicb  lo  much 
haa  boen  »aUl  in  all  agea,  ahoald  bo  m 
laW  in  iu  ntiooal  alnddatlon.  Bat, 
baaUaa  lbs  JifflenlUea  vLSch  •jiring 
from  ita  oxtrcmo  eomploxitj,  tbo  in- 
quir?  haa  beta  perpotuaUjr  liindcred  b; 
pr^iidic«  add  |)a*doD.  Singular  >u  It 
Da;  appear,  tba  acqnUitiou  of  the  :iJo«t 
Important  of  all  kiiowl«d|te,  that  of  the 
bmnaa  eonititntioa  bj  diuootion,  bu 
b««a  held  ae  a  eriine  until  tLe  present 
geaeratioB.  Tb«  pi^ndioo  ttmt  led  to 
lUi  reault  led  alao  to  tho  fiirtlicr  result 
tW  tb«  moat  Important  patt  of  Ilie 
liaaaD  Mfften,  that  wbtcb  la  apoc-iall; 
dcTot«d  to  pajchkal  enda,  has  bvea 
coatiderod  ]a«t.  Tli«  earl;  nnfttomiata 
rtfraiiMd  from  dboeoling  the  hoail  fur 
ftar  of  Mnuitting  Itapiet;,  and  ibore 
nmalnad,  long  after,  a  kindn-d  fvcting 
■(■iaat  tha  asaljria  and  tiud;  i,i'  tliu 
tniu.  Etco  11  ban  it  bad  bo«n  domon- 
itrat«d,  and  vaa  »dinllt«d  bj  all  phjai- 
alei^ta,  tliat  tho  brain  wa*  tbo  orsait 
of  llio  mind,  there  atiU  lingered  with 
manr  a  belief  that  it  waa  a  tort  of  un- 
aeooontabla,  batf-aDperfluona  append- 
ago  to  Iba  bodr,  wOh  no  >noh  rtaaoo 
for  tta  czlatcnee  aa  was  obrioua  in  the 
csM  of  otbar  aaalomlcal  parts.  PhjtU 
ologlita  ini^t  abow  that  it  had  Kpcdal 
relMtoat  with  tfc«  mlnil,  bot  the  atu- 
denta  of  mental  philoaopbj-  denied  that 
U  was  nS  aay  Iraportsnce  to  them,  and 
P«>oe«>d«d  with  their  infiBlHea  aa  If  it 
bail  BO  szistcoM  at  all.  BnlFon  d^ 
icribtd  tfaa  brain  aa  oonriaiing  of  a 
Uad  of  "  Ignorant  mncilag*,"  and  the 


Rav.  F.  W.  Robertaon  exprtswd  tlie 
general  metsphj-Mcal  and  tli«ologicivl 
contempt  for  it  b;  ridicnling  tbo  Idea 
of  aceonnling  for  mental  efl'ectn  "  by  a 
fow  oancca  more  or  leu  of  tho  bwtjr- 
puddiog  contained  vilhin  the  akull." 
Tfe  an  Indebted  to  the  phrenological 
achool  for  having  made  a  vigorous 
figbt  in  behalf  <^  tbo  cinim*  of  the 
bead  npon  the  rtudents  of  miud,  and, 
whatever  tua;  be  the  iraporfvctiona 
of  their  tcheioe,  tlicj  have  certainly 
eleared  nwa;  a  raat  tuuount  of  prejn. 
dice  In  the  popular  mind,  and  prepared 
for  the  conaiderntiun  of  tlie  material 
apparatoa  In  connection  with  mental 
pbenomcnn. 

It  ii  iioir  well  oatabllslied  that,  to 
the  atodjr  of  mind  and  diaraclor,  llie 
pfajralologlcal  orgaotfln  Is  not  only  to 
bo  tik«n  into  acconnt,  but  la  to  bo 
made  the  boaia  of  invcati(,-ation,  lleta- 
pbfaical  treBtieea  open  with  a  descrip- 
tion of  the  nervons  avKt^m,  even  If  it 
pta^a  no  part  in  theiubsciiucnt  expo*!- 
tion.  But,  wherever  mind  ia  otudled 
with  a  view  to  practical  end*,  it  la 
found  nccewOTT  not  on);  to  admit  in  a 
gi-neral  wa;  the  intimate  dep«ndcnce 
and  oloao  interaction  of  tbe  iu<;utal  und 
corpor««t  STatema,  but  tlio  relutiona 
have  to  b«  worked  ont  with  tlie  utiuoat 
dettul  on  both  aide*.  In  dealing  with 
aboormal  monlal  mauifedtationi,  aa  in 
the  numeroua  forma  of  ininnit;  and 
tlie  vsrioua  grade*  of  fee lilu- minded* 
n«««,  or  with  tho  pojcbologicol  effects 
of  ttimclouta  and  narcotic*,  or  with 
the  development  and  decline  of  tho 
mental  powcn,  or  with  the  oifecla  of 
mental  overwork  and  eihaavtion,  it  t* 
now  nilmittcd  to  be  indispeDeable  to 
•tart  from  the  Dervona  a;*tein,  and  to 
rvirard  mental  tnaaifoHlations  aa  con- 
ditioned by  ita  properties  und  lawa. 
Tboa  far  It  la  only  phyiicinnK,  compelled 
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bj  tli«  «i!g«iici1es  of  practice,  tnA  pro- 
pmd  with  tlio  rcqnUito  pti^fiuloglcal 
knowledge,  vho  lb oronicbl? accept  thia 
point  of  vlav,  but  it  it  thv  point  o(  vluw 
tlint  mail  jut  bo  lokua  b^  all  wlio  ^onl 
with  tlio  p1iont>nicnii  of  hnmnii  nature 
on  (he  bub  of  real  ami  applicable 
kuuwlfdicR.  I^oci«])j'  in  that  prci- 
f«sii(iu  whicb  AiiiiH  to  dirtot  the  dovol- 
bpiuoot  of  the  mind  and  character  of 
the  7Diing,  mult  the  corporonl  kide  ttt 
lh*!r  nalare  bo  thoronghly  and  iystc- 
matically  irtudiod.  We  Uli-ly  htanl  of 
a  profeesor,  high  In  honor  and  rciputa- 
tioD  u  t  teacher  of  teachers,  whosu 
text-books  of  mind  are  the  m>,''ta|>b;iii- 
cal  treatiae*  of  Stewart  and  Uamittun, 
aud  who  streDuooalr  denies 'Ibat  cor- 
poreal considvratioma  have  aaj  right  to 
be  importodintothequccrtloa:  happily, 
the  claM  to  which  ho  bcloQRa  ■•  fatt 
pa»ing  awajr.  lie  who  ospiree  to  the 
noble  work  of  dcTolopini;;  a  human 
botnff  must  tuke  Ibo  whole  nature  of 
that  boinK  loto  accDiint.  Ito  hnx  no 
right  to  cleave  it  asunder  acd  throw 
away  one  part  of  it,  especially  that  part 
which  iith«organi*m  of  life,  and  bring* 
the  indiTidunl  Into  relation  with  the 
Dnlror^a.  The  teacher  who  lio*  onlj 
attained  an  intellootual  oomprohonaion 
of  certain  branehea  In  whioh  ho  i«  to 
giro  inatraotioii,  haa  hardly  entered 
npon  his  preparation.  A*  we  have  «i»c- 
wbore  written:  "Education  la  an  affair 
of  the  laws  of  oar  being,  inTolvintc  a 
wide  range  of  conndcrations — an  elTuir 
of  the  air  respired,  tts  molstnra,  tom- 
peratnre,  denaitr,  purity,  and  electrical 
Htuie  in  their  physiological  etfoots ;  an 
alfalr  of  food,  diHeMioi),  and  nutrition ; 
of  the  qnantltj,  quality,  and  speed  of 
the  Idoodsent  to  tho  brain;  of  clothing 
and  exercise,  fatigue  and  repose;  health 
and  disease,  or  variabla  volition  and 
antntnatie  nerve-action ;  of  fluotuatiog 
feeling,  redundancy  and  oxhaustlon  of 
norvo-power,  sensuous  imprcsalbility, 
tomperament,  family  history,  oonstltu- 
tlonal  predisposition,  and  uni^onnciouit 
influence;    of  malorlol  surroundings, 


m 


and  a  best  of  agencle*  which 
tbemselveii  npon  the  plastic  orgaitim 
and  ruappuar  in  cbaracter." 

Tbe  lalMt  contribution  tolhelUera- 
tare  of  tiiia  «ubject  'n  a  little  book 
uutitJvd  "  Hind  and  Body ;  theTheorlef 
of  thoir  Relation,'"  by  Prof.  Alexander 
Bain,  author  of  "Tfae  Benses  and  tlie 
Intellect,"  and  "The  Emotiona  and  the 
Will."  Tbo  volume  tliat  now  appedn 
represents  the  leading  facts  of  the  que*- 
tion,  and  their  latent  Iheorotieal  inter- 
prctatiuna,  and  closes  with  an  totereat- 
ing  review  of  tbe  conrso  of  pact  spt«a- 
loticm  upon  the  tuhjoct. 

It  being  now  established  that  tlia 
bruin  i*  the  material  inttmment  of  the 
ml  ud,  the  quesUooa  are  Inevitable,  What 
do  wo  actually  know,  and  how  in 
la  it  poastble  to  know,  of  thex^onditi 
oftbiaonioni  It  is  not  onongh  to 
oguLte  that  when  the  circulation  of  the 
blood  In  the  brain  Uorraeted,  as  In  faint- 
ing, cooaoloiuDeM  eeoMS,  nor  that  oloo* 
hoi  la  Its  Influence  npon  the  nerrow 
system  modiflea  mental  action  in  one 
way,  and  opium  and  haahUb  in  ottwr 
ways;  that  which  wo  rciuiro  to  under- 
■tond  is,  in  what  manner  (be  nwchon- 
lam  and  action  of  the  brain  are  sp«clallj 
related  to  llie  mochanlsOi  and  aelioii  of 
the  itilnd.  Nor  Is  tbe  qaMtion  as  bo  the 
ultimate  nature  of  mind  and  matter,  or 
h&ifi  they  c-an  eilat  together,  for  lliia  is 
beyond  the  prorinoe  of  soioncc  to  deter- 
mine.  Whatarotheeasenceofroindud 
the  essence  of  matter,  and  whether  thej 
are  at  bottom  two  thinga  or  one  tiling, 
are  beyond  oscert^omenl.and  will  prob- 

'  Till!  I*  namtiH  IV.  of  -  Tin  latavMlaul 
SprDDUflu  ^ertn."  In  inviflnfi  Uifi  wurii  of  <taa 
Hrirt.  ■hich  Atmi  14  rvpFrtrijt  itiQ  Iftlvil  rflfdll  of 
ttumfbl.  11  ifn«  AixtapA  imporiuit  thfll  Ue  a*W 
ftj^naotj  (tasuM  b<  lUI;  inaud.  ud  br  (h*  MOal 
mmptwat  niML  Pnt  IWO  ns  ■eaHdlaalT  M- 
nrtd  M  to)  wllh  lb«  nwr*  (MSisI  and  |ihO0MfU> 
ol  upcotsof  tbs*at)e(4.«hn>  thtratiou  otVr. 
WiDUm  B.OKt*Un.lo  lb!  ■HD»ni1«.«1Ilbt> 
nculw  ((Mtkal  tnt-toaa  ot  mcDUt  paOoHpftr 
ftwD  Iba  rbjttaktii'i  potot  of  Tinr.  li  no  Im 
iHutd  In  JumnT' and*  Uw  Uila  of  "Tli>  PitDsk- 
|i1u  ot  Montal  PlirilolDnr:  wDti  tbrlr  AppUanIoal 
la  the  Tn1nln«uid  D[«^U»«f  Ibo  Miuit.  uul  ttat 
eiudj  at  In  WarbM  OmdllMw.'- 
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■liljr  «Tef  rMnahi  sa  Th*  utorn  nf  lbs 
QDioa  ta  K  nij<(«r7,  Jiwt  u  lli«  nature 
of  tti«  uuton  bMire«n  gtsfltf  mid  niat- 
Wr  i*  •  mjtXerj ;  in  birth  euM  iro  in> 
*«atl^le  «nly  tJi«  laws  of  the  phvnotn- 
caiL  Aa  tlie  proUutn  ti  on«  of  tli«  van- 
beeifaiti  betwMB  two  •jttcoMof  aetion, 
ib«  firtt  Hap  toward  Ita  aolntiiMt  miMt 
b«  to  rwi>lT«  tli«ao  two  ajatunm  into 
Ui«(r  rftaplrrt  •l«ni«nlt.  Tli«  urD«timl 
«I«ncDbi  of  the  nerrans  rfiAem  arv  mnr- 
Ttlowty  ilmple :  they  mmM  of  micro- 
WOfwe  mD*  Rd  fibre*,  tli*  former  huttig 
leata  or  mntrM  of  forcv.  and  the  lititvr 
Msf  tfa*  niMna  of  trnnitrnitt  inx  it. 

(Mb  and  fibrta  arc  tlio  iaatmroenU 
of  nMntal  aotkie,  and,  uaMlj  aa  wo 
ria*  in  tbe  walo  of  intsUigcnce  in  ani- 
mated cr«atur««,  tbero  U  an  Incn^aM 
in  thn  ntaiw  of  tlio  n«rriroii  ovntrf* — 
that  ia,  a  nnltipjlnatlofi  of  Ui»  Berrta 
and  Simt  wtiieli  Mnatllnta  tbom.  In 
nan,  tk«  mmt  Snlclli^nt  of  Uie  animal 
■rtiM,  tba  nrpin  of  IntolUfvnc*  («  rels- 
tfvclf  *M7  larjD,  ami  attiunn  tbo  liigh- 
Ml  deSTM  of  cooiplextty. 

Prnf.  Bain  repr«a«nti  tbo  norrotis 
aloBtola  of  tbo  hnman  Wnin  u  fol- 
lava:  "Ttic  tbin  cako  of  gray  eub- 
Manoa  aorroitDding  tbe  bomitplifrc* 
of  Ifao  brain,  and  oxtanded  Into  mao; 
doaMIii(>  b^  tho  fhrrowed  or  rntivo- 
latad  amotora,  U  aotnawliat  dilG«ult  to 
iMarara.  It  Iwa  baaa  oatlmalad  at 
vfvard  of  300  aquare  Inohea,  or  an 
MaHj'  oqtial  tA  a  Mjuaro  xurfnea  of  19 
laehaa  la  Iha  udo.  Ita  thidcaM*  la  td- 
riahlc,  hot,  nn  an  arange,  it  may  be 
atatad  at  onv-tanth  of  an  Inch.  It 
ta  Uia  Urc«st  accumulation  of  grnj- 
niBltcr  In  the  \>qAj.  It  ta  ninilo 
Dp  of  aevoral  layora  of  gray  mb- 
itaoea  (Drldod  \tj  laron  of  white  trnb- 
rtaii«B.  The  (trar  aabatanoc  i«  n  noar- 
I7  OMBpaot  maM  of  carpnaoles  of  vn- 
liaUc  aUe.  Tbe  lar^e  cnndnto  nt^rre- 
nSa  ar«  tiiinnlod  with  rerf  »miiX\ 
tcH  than  Uie  tb<iQ«aD<]tb 
f  an  taob  ta  diam««r.  AIIaninK  for 
■la,  wa  najr  aappoaa  that  a  linear 

'  of  600  eetU  oerapiaa  an  iaob,  tboa 
vat.  ir.— fl 


^rlny  95A,000  to  tbe  aquaro  inch  for 
800  in<Ji<«  If  ono-bair  of  tli«  tbiok- 
tMea  of  tlie  lajer  la  nado  np  »f  fibroa, 
tba  earpnachia  or  evJIa,  tak«i  lif  ib«in- 
aolvoa,  wonid  be  a  laaa*  onvtweutlctli 
of  an  tiKih  Ihirk.  nn;  14  cell*  In  tlie 
depth,  Moltiptj'iDg  tlicdL-  nuiitl'i-'rii  la- 
II«tbor,  w*  ehonld  roetJi  a  lot^il  of 
1, 300,000,000  oelln  in  tli«  gray  cvwring 
of  tbo  h«T]il)ipl>eroe.  Ai  (>Tt>r)'  oell  ia 
nnitud  with  at  Icnat  two  fibre*,  ufton 
many  more,  we  may  multiply  itil«  num- 
ber by  four  for  the  nntnbcr  of  cmnnocl- 
ing  flbrea  atUobed  to  tb«  uhub,  wbioh 
Kivo«  4.800,000,000  Bb«a." 

Nov,  in  aa^iog  that  mob  a  vondaN 
fVil  oricaniam  ta  tbU  la  the  arat  and  em- 
bodimtait  of  Ute  minil,  wo  require  vo 
ffivo  dlslinctneaa  to  oor  ronoe|itlon«, 
■nil  are  eotnpelled  to  rcKurd  tbo  con- 
nected oalla  and  flbrea  aa  the  siinple  lo- 
•tmnanla  of  iiimpio  montal  proeoaaoa 
aa  tbe  whole  fabrlo  I*  the  or]tHn  and 
nieaaora  of  tlio  whole  mind.  The  cor- 
poreal  elementa  are  oalla  utid  itbrL's— 
what  are  tbe  peydilonl  d«nicn1«  in  their 
lowest  ntinly*iiif  The  old  diviaion  of 
uf  tbe  intud  into  facullleit— a*  reaauu, 
jadetneat,  mamory,  and  imnRinstion 
— ia  insuffirient,  for  thoaa  ara  far  from 
betnf  Dltlmato  elementarjr  procrsaeti, 
bat  are  rather  the  moat  ooroplev  aetiuna 
of  the  eollectlra  foren  of  the  intelll- 
Renoe  in  diflerent  mode*  of  cxcrvise. 
The  later  paycholo^  reaokee  alt  tbote 
*o-caIl«d  foenltic*  into  a  few  conatitn- 
ents  which  forai.  if  we  may  »o  ^eak, 
the  contextnre  of  the  intclleirt.  Aa 
Prof.  Bmd  remarks :  ''  We  have  no 
power  of  meoiory  In  rndicnl  ■epnrntion 
from  the  power  of  reaaoii  ur  ibc  pow- 
er of  Emaginatlon.  Tli«  eliu»i6rntion 
l>  tnintrd  with  the  fnnit  called  lu  luuio 
•croiMi- division.'  The  renJIy  fiinda- 
Dientnl  eppntnlion  of  the  power*  of  iba 
intellect  la  into  three  fact*,  called :  1, 
Discrimination,  tlie  svnw,  feeling,  or 
conaclouiinea*,  of  differuMM ;  2.  Simi- 
larity, tlio  BvDw,  feeting,  or  eonaeiona- 
neai,of  agrMincnt;  and,  8.  Kelt-niive- 
naai,  or  tba  power  of  memory  or  ao- 
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quUitioo.  Hmm  thr«c  fimotloDs,  bov- 
«T«r  mucti  tliu;  are  minglvil  in  onr 
mcnln]  opfrslioD&  are  jet  uiaUjr  dt»- 
tiact  iirupi.Tli«<,  and  oach  tb«  fMWld- 
work  of  a  ill!dr«r«<it  su|ienCruotiii«.  Aa 
an  tiltituatc  annlfaii  of  th«  montal 
|>otrera,  Uw^U  aiuubor  oaimoC  be  in- 
crcaaod  or  ^minisbed;  fewor  would 
not  explain  tti«  livuta,  matt  ^r«  uouo- 
GcKMT}'.  Thaj  an  th«  tntvllect,  tli« 
wliod)  lii(«Iliiut,  nod  notliiug  but  tho  in- 
toUcc*." 

Thi*  rusolation  of  th«  intelleot  into 
li1t[iDat«  dlaoiiialii&lioiM  of  likonofMa 
and  diAimnoaa  amonit  tfain^  reoog- 

J  lilwd,  KTiMaibtiKd,  and  thoii}(ht  ntiont, 

f-and,  tm  m  coitfeqaeiic«.  ibd  pruivih  or 
deretopiBtint  of  tbc  intcllo^^t  u  a  sni:- 
OSmIw  eomblnalioD  and  ncompoand- 
ing  of  thcM  rolstioDs  of  dleoriuitiia- 

ftioa,  i*  an  inirnvnao  Btup  forward  to  tho 
of  aokntiflc  pSTcbology,  b«- 

'eauw  it  flnt  bring*  Into  oloio  oorrv- 
•pondea^e  the  two  order*  ot  aotivitf. 
Inmt«ad  of  ntorelf  wondorioif  at  tb« 
brsL)  aa  an  iD«xpU(..able  tasas  of  mooU 
Iuf{c,  we  nqir  rvjiard  it  m  on  or(;iLni*m 
bditt  up  witli  oiqabite  di>li<uuT)r  out  of 
tbonuada  i>{  mil  I  ion*  of  coIU  and  fibres, 
with  m^riiulii  of  latimute  couii«iciioni^ 
alt  Boarded  aio*t  «Muroly  and  put  into 

^nulllplicd  and  otarvelouft  ruktiuiu  wiib 
li«  dxwmnl  anivcne.  It  u  impoHiible 
ben>  to  ^u  itito  th«  doulla  of  tho  mb- 
nnil  wn  hnvo  aimed  only  to  8tat« 
th«  prpsMit  attitiidn  and  teud«>ai?7  of 
p«rchi>l«iti(ial  inqnirr,  which  U  brieSj 
tbis :    Our  feelin^i;*  aad  volition*,  aptU 

^tudr*  and  >ci|tiUition*,  nro  olemcnta  of 
Bind  baring  tlieircorporealside  whiob 

'It  Is  both  indiiponMblo  and  poMlblo 
to  undon<laiid — iijftt  prugreM  baving 
lM«n  r«PODtlv  mndo  in  the  Inreatlga- 
tioa.  Muc!li  in  tbu  r^ktiuns  of  tlio 
••rubral  Mnirtnros  to  mental  notiuu  is 
■till  profoundly  ubseuru,  but  mncli  n 
•Jso  already  known  n'hii'b  is  of  tho 
bigbvat  aervieo  for  uicful  gnidiuico. 
HatapbyiM*  ba»  boon  hlth«rto  pru> 
Tcrbially  barren,  beetraao  it  hiu  in- 
allMd  npoB  MWldtriDg    mind  a*  an 


iaotntcd  sbitraetioa ;  vlkila  modcw 
psychology,  bjr  regarding  tbo  »k»l# 
natnr*  a*  a  nnity,  promiaa*,  im  tbw 
otbtir  bond,  lo  be  etniiMiniljr  pratefr 
-IJT*  of  practical  raaalte. 
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mricTiya  or  TosaiimsBiaMU 

Tux  Britkb  Anodatton  for  ibo  Ad- 
VAncement  of  Sci«uou  eommcaoed  ib 
fortj-lbird  MMon  S«fii>Nnb«r  ITll 
iho  t«wn  of  Bradford.    Dr.  Cupc 
reMguod  the  pr««d*ncy,  aod, 
health  of  Dr.  J.  P.  Jouto,  hi*  in 
elect,  did  not  allow  him  to  oimiM  I 
dutlus  of  tbu  chair,  it  waa  tal:co  lif  I 
Prof.  WUIbunsoa,  Ui«  eininent  ^gliih  | 
elioiuul,  who  ilcvoied  lua  Inonxnnlj 
drew  to  the  disouMion  of  liia  owa  j 
portoicnt  of  •cienoe.      Aft«r  a 
Bomd  tribute  to  tbo  memory  of  , 
Prof.  WillianHon  eniL-red  Into  as  < 
pusitiuu  of  tbo  prcacnt  condiliQ 
chomioal  Bcl<.'ni:v<.  ibe  directiou  i 
grcntcnl  ootivity,  tho  prwnU 
chtonloal  tlworj.  and  tb«  general  i 
tionsof  Ml«nt!dc«dDQatlon  to  Uioj 
vanceinont  of  knowMfto.     TIm 
paper  1»  able,  bat  it  did  not  anir 
tiino  for  publication  in    th«   pr 
nam  bar  of  tl>e  Moma.it. 

Tha  ebainnan  of  the  blologioii  | 
Uon    waa   ProC  Allmnn,   tbo 
ttuidicd  xoolo^Kt  of  the    Edinb 
Uaivunity,  and  hi*  addritM,  npi^ii  I 
xofi  Iho  chur,  waEOB  to  n9  a  tstt 
aod  iustmctiro    acicntifio    dii 
lint  what  is  the  Britiab . 
till'  Adiimceuiail  of  ScItOM 
potting  at  the  bead  of  ha  b» 
lirunoh  a  man  who  fovor«  Darwii 
notions,  and  i«  conoaqncntly  a 
•tianUttt   DotbcjnotkBuw  th«tl 
lb«  Yankee  Vatienn  ha*  gone 
o  bntl  which  excoDauiunimMi 
and  tiieir  •ct.'d  to  the  end  of  timet  i 
hi*  lively  addreM  before  tlio  FrM  1 
giou*  AaioMiitioti,  in  ItoMun,  laat  \ 
Colonel  nifcginaon  apoloftlu^  tat\ 
extent  of  Ihooloyloal  dUagream 
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fOnlliig  out  tlie  divendtiw  of  ultnliflc 

of>>i>iC,i«d  r«iaiirkcd:   "  1  Lrnnl  one 

ofilitireaMH  adMtifto  nen  in  Am«r- 

in  n^j,  vtito  •oDitliodjr  Mid,  '  Yon 

BiiMi  tf  least  admit  that  tlMre  it  ■  A\~ 

ruioa  of  opialoB  •lomig  KkatiAo  mm 

te  ivs<u^  t«  tli«  doctrinea  of  Danriu,' 

'So,  tlMra  b  no  dlfltr»DC4  of  opltiiou 

MDon;  MCBtific  in«ii.'    *  Wlijr  nul  I ' 

'  Bmadw,'  iwid  he,  '  no  Btun  who  sup- 

pofta  tiM  doctriiiM  of  Darwin  in  on- 

titkil  ui  b«  obIM  a  KdmtiBo  tuan.'  " 

A«  to  <rha  Iba  irmt  man  nnn  who 

tnaila  IbU  dMtruotire  ramerk,  Dt>tiod;r 

win   B«od    to   fiMM    twko;    bet    il 

w|oelrIi«a  Prof.  Allmati,  and  turns  Uio 

Briilah   Aasoctntlon  oul-of-doora  as  a 

lot  of  mero  •.-ii'DtUio  prcU-ndeni,  fur 

iMit  roprweotatira  tiU>l4i|;Ut  airaO  liLt 

vagarios  ••  follow* :    "  I    bare    thu^ 

dwelt  at  soma  ICDKtb  on  tli«  doctriuu 

of  cTolution,  becaaae  h  has  fiveu  a 

new  diraction  lo  biolofcicnl  atudr,  attd 

Bioil  jKiwerfuUf  InfltMnoe  all  l^Iur«  re- 

•aarefaca." 

Prof.  Allmao  regards  the  doctrine 
of  OTfdutioii  a*  a  fT*»,t  and  actoal  troth 
of  Halura,  atUI  obtcoriHl  and  cmttur- 
fwaad  by  many  dltHeolIlM,  and  in  this 
b«  ia  at  one  with  its  oldott  and  atroog- 
aat  adbercDta;  l>Qt  b«  iDdflte  that  it 
liannontMa  and  ciplnina  ao  oxt«Q«ivc  a 
rangw  of  taeU,  wlilch  are  witliout  «x- 
pUnaltnti  oD  anjr  other  view,  u  to  bo- 
etaati  tDvabiable  aa  ta  inslnitn«at  of 
■eiratlfio  raaeireb.  On  thta  point  lio 
aaja: 

"Tlio  brpotbeila  of  ovointioa  miir 
Wt,  it  b  true,  bo  jtA  cotabnabod  oa  so 
iora  •  basia  as  to  eommaiid  tnatanta- 
aaeoB  aooaptaaoc,  and  for  a  ganeraliia- 
tlon  of  aa«li  wld«  siKulfleanoe  no  one 
Ma  bo  tilamoil  for  deronoding  for  it  n 
broad  and  Indisputable  fonndalion  of 
ftobk  Wbothcr,  bowoTor,  wo  do  or 
do  not  ac<«|>l  It  as  flrinl)r  Mtubtbilied, 
tt  l^  at  (lit  ovpota,  orrtatn  tliat  it  em- 
Imasa  aero*t<'  nntnbet' of  phcoomvoa, 
mA  anggoMs  a  mor«  ntlsfartor)'  expla- 
Batlon  of  th«m,  tlian  aaj-  olh»r  bvpotb- 
Bits  wLi«h  baa  jct  beao  propoaed.  .  .  , 


Or,  finally,  la  th«  doalrino  of  arolation 
ontv  a  workinic  bypoilwifla  wbicli,  liko 
an  algolMiuc  fiction,  may  ;et  li«  lA  va- 
ostliiuiblo  valuo  as  on  itutrumunt  of  r^ 
•oareiil  Kor,  aa  Ui«  bifbar  oaloiilus 
bsoooMC  to  tbe  physioal  UxicirEr  a 
piiwor  bjr  wfaioh  ho  unfold*  Ilia  law* 
of  Uie  iDorganic  world,  so  tuu;  tlic  tiy- 
](otlie(ia  of  ovolotion,  thoagb  ontj  an 
lifpolheala,  (brniah  the  Uologist  with 
n  koj*  lo  tbo  ordor  ukI  blddon  foro^^  of 
iLv  world  of  life.  And  wbnt  Leibnita 
and  tCvwton  and  nuuilton  bave  been 
to  tli«  pLTwdat,  ia  it  not  Ibiil  which 
Darwin  baa  been  to  the  biulu^^iatt" 
Unly  to  think  of  itl  Would  it  not 
bare  been  well  if  thoM  firiliali  twi- 
entiata  bad  got  aomo  Amoricun  lo 
leuuh  tb«ta  what  Rcience  ii,  and  bow 
to  prvaorTo  it  (rom  pcrversiuu  and  dog- 
riuUtlou  I 


PMnSSOB  CUKMdT. 

OcB  nodan  will  recall  an  impor- 
tant lecture  on  "  ilfpnotifun  in  Anl- 
malM,"  a  trannlfltion  of  wbii:h,  by  MIh 
Uaminond,  appeared  In  Tns  Popular 
Sdsxoi  Movrntt  for  Prplcinbor.  It 
gar«  some  of  iJie  tusults  of  a  very  in- 
t«r(sllng  r«*ciir>'!i  in  coiiipnrntiTo  psy- 
cboloj^ ;  luid,  in  a  svcuiiU  Iccluro  u])on 
the  wime  Bubjeol,  In  the  prwi-nl  niim- 
trer,  the  resuttii  of  the  inveniigalion  are 
eontinued,  nitb  some  stridurea  on  the 
•o-««1]ud  uperimvntui  inrc(ti|[utiona 
of  "  Bpiritanliam."  The  ori^nality  of 
thi*  ini|niry,  and  tbo  priKilloiJ  Io**on 
that  i»  drawn  from  It,  w  ill  be  saindenl 
to  oeciiTo  n  c.iri^ful  periunl  of  tboce  dia- 
eonrsea,  btit  the  roa^i'r's  interest  In 
them  wiU  bo  iimvniwd  by  th«  painfol 
nnnuuncenieiit  of  the  recent  death  of 
thoir  diatio^Uhed  anihor,  which  oo- 
cnrrad  Soptembor  I5lh.  Prof.  Oxer- 
male  waa  the  bead,  and  in  faot  tho  pro- 
prietor, of  tba  fninoQ*  Phy^ologicitl 
I.abi>nitory  In  Lelpslc,  where  he  lived. 
He  WAH  tho  invonlor  of  the  laryngo- 
■rc>pi>,  and  )iU  trctntiio  npon  it  waa 
translated  and  pubUah«d  by  the  Eng- 
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lull  Stdenhtim  SooiotT.  He  was  a  uinn 
of  Iarjr<'  wealth,  whiub  he  libiTully  di.-- 
Toted  to  the  wurk  of  mI«ii(^«'  \>y  main- 
taining hi*  ])hj»i(>Io|;l^al  rcihool  \  adi], 
b«tt(l«M  boiug  a  (lEiUful  and  Bbl«  lnv«»- 
ti^lor.  tie  WB«  A  mui  ofoiUiuvod  cult- 
iir>g&n<1  iijrni'iit!)'  iiyinpiitlii'lio  witli  all 
mi-a«ar«8  and  m»voni«nta  I'ltr  tlii^  lUiTii- 
rion  of  Talaabl«  knowlodKo  amuus  tlio 
people.  Il«  KM  irarml/  Intvrottvil  lu 
ciirrTln)[  oat  th?  projocl  of  tlie  "  litt«r- 
nation*!  SokiitiSe  Berl«*,"  boltii;  a 
member  of  the  0«raiui  commilico  to 
docidoopon  ihoooTitrilmtloiufVom  thut 
oonntry:  and.  had  fio  lived,  ho  wottld 
liava  prepared  a  roluiii*  for  llio  aeriva 
hiimvlf.  lie  wrote  and  tpi>k«  the  Eng- 
lish Ununnice  with  onM  and  elepmou, 
and  liiit  wifo  converted  in  it  so  fluentlj 
and  )>i>Tfee<If  tLat  the  irriter  felt  unro 
»lia  mud  l>o  nn  Amoriciin  liulr,  if  uol 
Ka|,*lbil>,  until  h«  learneil  itial  etie  had 
Dtfrcr  >ioen  ont  of  (i<iniiniiy.  Prof. 
Cxurmnk  dl«l  of  a  lingeriog  disease 
troia  which  he  had  long  luflbrud. 


HR.  PKOCTOirS  IKCrVBES. 

11a.  RioBiBD  A.  Pboctob.  the  emi- 
nent Enjitiiifi  n*tronoiner,  )•  to  U^oture 
in  this  tsowaltf  durini;  the  endulo^  aoa- 
6on,  We  neiH]  h.inlly  raj  that  he  in  a 
tlrst-diuu  mail,  and  Uanda  anions  ^^ 
ablest  In  his  diowB  department  of  aol- 
ence.  Nor  U  he  a  more  recipioDi  and 
reporter  of  other  vaavi's  ideas ;  lie  liaa 
vii^w*  of  hi*  own,  and  hu  made  hi*  In- 
dt-puiidi-Dl  coulrlbtiliou*  to  the  eiten- 
Bii>Q  of  astro DOTi) leal  eek'Duo,  But  It  \a 
M  a  Incid  and  attrnctivo  writer  on  u- 
troQouiicol  tbeines  that  Ur.  Proctor  Ift 
chleflv  known.  H«  has  written  on 
eUboratMrork  on"Tlie  Sun,"  und  hnn 
Joit  puhllghcd  A  correeponding  volnnie 
on  "Tho  Moon;  "thoM,  with  "Other 
Worlds  than  Ourn,"  and  hta  num^rouo 
and  exootknt  pnpors  in  tho  roviowi  on 
it^llnr  oKriinoiny.  show  liit  tliarougli 
famlliaril}-  vritli  tho  whoI«  fl«1(l  of  celes- 
tial phenainen&,  Mr.  Proctor  in  said 
to  bo  a  oloar,  rapid,  aod  forcible  speak- 


er, wliicb,  wttb  hia  illtut ration*, 
make  his  loclurea  tl>«  le*dliig  sotMitJfiD 
i:DI«Tt«iniiicnt  of  tbe  icaaon. 


I 


LITERARY  NOTICES. 

TnE  PnunoorwT  or  Krai-utioii.  (Ao  Ao- 
tiiDiiii  Priie  £*!ar.}  Br  It.  Tnoiotaa 
LnwKK,  U.  It.  C.  &,  F.  L  8l  Londoa, 
Joha  Van  Toont. 

HaiiKaR  Acroti,  r«Uct  or  EUnmA,  bat 
opinions.  In  tbia  then)  iru  ccrtaiulf  notbiag 
nmafjiable,  but  ahe  had  aba  \ial  which 
l^v««  dlpcnli;  and  power  to  opiiuon,  thai  ii, 
nionsfto  back  IL     Idea*  anduiit  to  TC17 
Uulo  until  iDoamated,  and  then  thej  aeqoin 
an  Immcnuo  and  lasllon  Influaaoe.     A  nar- 
row-ndodipd  blockhead  intf  ch«riah  rje«* 
Ihil  nobodf  r^atdt  aa  worth  lUCeaing  !«, 
but  If  he  puts  a  few  hundred  Ihonaand  dot 
Itn  bi>hlnd  them,  and  Ibiuds  a  eollp^  for 
(arrj-laf;  them  ont,  they  soddtnlj  riM  fata 
mpootabllltjr,  and  ar«  made  poleotial  toe 
cenimllont.    Oar  Mrad  Hannah  bad  a  op- 
tion that  Ihnm  prarollt  a  inj  low  riiTinwiw 
oriho  wiictom  and  goodnou  of  th«  OrvMei— 
of  tbo  uacTcnr,  and  *bo  «a«  wUllag  to  ipai^ 
monitf  xa  n\im  the  etandard,  10  aha  pU«eA 
athoiiaond  pounds  of  dood  solid  tnrsntmfW 
In  Ilia  handi  of  a  commltloo  of  ih*  Bojd 
lutltullon  of  Grtat  Britain,  to  apfiropii- 
ale  Iho  inlcrat,  orcrj'  aorcn  jraara,  ia  thir 
thipo  of  a  prhM  of  oaa  hondrod  guiMat, 
for  Iho  beat  caaay,  "Qhiattatlre  of  tbe  wit- 
dom  and  btneflotnoo  of  tbe  AloilKhtjr,  Is 
lueh  department  of  Kienoo  ta  tho  ooiBinUtat 
(hould  iclcot,"  Icaviug  ii  to  Itielrdiaciwilm 
to  Hithhuld  ihi!  reward  if  none  of  Ibo  esaq« 
produoad  weir  thought  worthy  of  It.    9crcB 
jpan  ago,  the  aolar  ndiatloDa — certainly  t 
magDiBeral   lubjeet — was  piotMScd  fbr  a 
prim:  but,  M  iiotlitaj^  appeared  apon  that 
theme  whSoh  would  to  any  extSMI  peomota 
the  donor's  iDteiiilcrn,  the  mooey  wo*  not 
i;raiit«d.  So  the  l^rndsaocinnalatod,  andllib 
year  t<ro  pritei  wrra  offbrod,  on*  of  iben 
fortbebatttaatyanlbi  "  Law  of  RTolaHVa,     I 
as  iUustratloK  tho  WUdom  and  BanMleanae 
of  the  Almlffhty,"  and  B.  Thompaon  1.owm 
KOt  Ihc  KoldsD  priM  for  wiltinK  tho  Uo 
hook  before  ni.    The  hot  i>  ootabU 
ahowlng  the  advance  of  IhouKhl,  far 
trsciarjrtnstion  tug^Mlcd  by  the  etrelnllen- 
i*(a  as  lakiag  place  ainoog  the  lower  an 
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biM  ■lipiMig  ib«n  tfcM  iniulbniiaUiiii 

<ifiMB  ii  Iha  tdKaiiSe  world  that  luu 

«*MkM  ■■m<1m  tUfpoMlbk;  mil, 

7ial  BoBik  Ittd  bMB  as  (ropbelio  u  ibc 

•■l>«MI,aMltMDMd  tiu  the  UM  Ihit 

•«U  l»  Mkda  «f  bar  fflOM;,  k  ia  qso^UD- 

titir6*  Kojil  ImUatdm  «ouU  ccr  have 

pNaAIIUi(oril.  AafottlMba^ itself. it 

ilWliiiilJliiilllil— liu   b)iaab«tBMg«t; 

i—l»l.  Mocavlag  firiM  abcap  ami  pruu 

wa.'i,  tUat  t^  fawatf  an  umIbI  ouI;  Ua 

mka^  auOw,  ad  Uw  Utler  fur  K]ththi|: 

<kB:  Md  tbc  obMmliaD  ia  a*  Um  at  Ur. 

Ia*M^  boak  u  of  Ike  i)a«  to  libicti  It  tic- 

ha^  Cm  tt  )■  ootaialj  iLi:  pocnM  pitco  or 

WkopM  the  aal^fMt  UiU  mi  ba<«  j«t  (CfOL 

■McoaLnfautkaa  to  ilii*  quMtko  arc  ia- 

«iil  bj  iMli  •>  intunM  b  tt  aa  m  «iiIorc* 

a<jiritw<M>wiiiliiiilt.  lull  iliii  I  limit 

liiwfcaiiliiiiiMljI ■Iifiiriti  miff  1 

fAaa.  L«unr7  hlKiT  netJ  aot  tm  acwa- 
■nil  b^  Iwiaw*  !t  la  paid  Cor,  but  pruw 
•■f*  an  «B  Ofwn  aKital  to  mcrccnat; 
MOrai.  aed  ara  ajit  to  atttact  Iboae  «b« 
■t  ividj  tnflawirrl  b;  ifacta.  Ht.  Looao 
■rtnitiiiitl]  kDoiK  lotihing  of  Id*  ■!>- 
^  tat  ba  Dtliba  ccmnbaUa  ■>;  tUng 
lllniinjaal  ikomtbt,  nor,  what  xa  M|ual- 
If  HiW,  baa  be  pre*  aa  a  clioar  and  full 
f^iAt  HffWMteiioa  at  H.  Tlie  bwh 
riisibafl  pctfaiB  tkat  olUoc  ivinaiM  jvl 
■  kvnlia. 


I  ar  parajctt  ICutmuTiox.  By 
■  tl  riccEaiin.  Ttaarcr  l*rafr»or 
It  ntrfr*  ftt  tha  Maaaehuartta  lluiL 
wa  til  luiiaalwjr.  Sto.  2:!^  )"««>, 
'^       tUtt.     Xva    York:    Hunt    Jc 


^Iknt  ara  hopaM  liKaa  tfaai  tha  it»- 

r  n*  i^  IW  ttthal  (jatta  In  adarallon 

ikadka  da;,  and  nuut  laae  lu  coprcB- 

fti  btara  ou-tlf  la  Ike  tatlo  of  (b« 

if  tkonniak  ariaatUe  odncalion. 

1^  W  aoM  bnQc  Uooi  tbe  onfc 

ta)Mqc  «f  plijaieal  Ur«,  wbcn  it  i> 

,  If  Iks  pgfanawra  «r  wnpfe  m- 

,  M  briag  Ikd*  optivtiua  dirKtly 

Ilk  f(B4«nl'*  tnial    It  b  <)uil«  ■« 

M  Ika  imrallipg  htliit  <ir 

:  Aa  ilwiiliiiln  and  oburratlQiu) 

I  bf  ■aiimiiiliin  the  ilatcincDt^  of 

Mfcff  tbaa  Irj  tha  Ami  itudf  at 

Hahaa.  Tkal  nine^Mlhaof 

I  lllaiililaitj  of  KiBica  to  at  prcatM 


an  BnniltljtsUd  oduntlonal  ihan  bnt  f«» ' 
Brill  daoj,  and  >hal  i*  uuir  >raD(«d  1*  kcM ' 
aolMnaaalB  Ihaaaiountof  Boirntifi«>tud]r 
tlun  a  laiOcal  amuidiDeoI  of  lia  motbod. 
Thij  nant  la  *tivlj  fell,  and  i»  bceinolng 
lo  he  ctTiciimii;  iiu^iiiliinl.  Uolaiiical  and 
mdni^eal  leit-boolia  ara  beouming  more 
■□d  more  guidca  to  Katut*,  4tid  lliet«  i* 
•prugiog  up  a  Mpanta  lituniiiir*  of  nork* 
log  proctwc*  In  llic  cipcrimontiU  aclvnct*. 
TicotiKs  on  laouipuUlian  haie  bmg  bam 
atamlBrd  nccctaiiio  in  clicnlcal  laboni- 
tucivB.  and  Uicf  stv  uovr  rcMgOIMd  aa  of 
rqtiMi  iBpurtuice  iu  labiiratoriM  devolcd 
to  utber  ili^pirUiienlit  of  n|wriiueutal  H'i- 
Riofii  Tbv  adiuitabU  "uliiius  uf  hn.  Bar. 
ilun  -  SaudirrMD  and  Uivliiul  I'witvr,  on 
"  Thv  Prucwaaa  aud  MaiiiiiulHiiuiu  uf  Uie 
PhyalnlfiKical  I^toiaior;,"  la  a  recent  Eu^ 
Hub  contriballnn  In  tbta  illn^ctiiin;  and  lUa 
"  Inltodnctiua  to  rh;»Lcal  Uraiureiuvnu,'' 
bj  Dr.  F.  Eohlnigacli,  of  Oarmatodl,  ihe 
inuisUiion  of  vbii'li  bu  juit  been  Iwhc4 
b;  CburchiU.  uf  LoddoD,  I*  a  inluablc  vol- 
ninc  of  the  nuii«  kiuil.  Prof,  rtekcring'a 
nwr  book,  htmctr,  a  ooir  by  f»f  the  twl 
gnide  that  «e  hnvc  for  the  pncilcal  tuuh- 
wg<f  luuiual  philooupbf.  jUauming  ijiat 
the  inMnmaila  u«  in  &e  hand*  of  the:  itu- 
dcni,  it  iboiri  blui  |iic<i'uwly  bow  id  una 
ibmi,  what  |iTMautionii  to  tJik*,  and  what 
vrtura  to  avoid.  "  It  It  [al«iid»d  aa  a 
hai;d-buofa  for  teaehen,  for  tha  Urge  cltM 
of  nninlL-uia  who  duTota  thtnT  lvi«ur«  to 
tuuiH  bi'Uicb  of  plijklcil  Iniiulrj,  and  mora 
particnlarlj  aa  a  Icit^HMk  tut  Iho  jihjalual 
laboratorici  now  Inliuduccd  ao  gmciiillj 
Is  all  our  larger  roQcgci  and  tci«iitifi« 
Khoola. 

"  It  b  hoped  that  it  ma;  also  aid  tfao 
Inttodaution  of  the  bboralut;  tfiMn  into 
ihe  bigh^athoohi  and  aoadcniioi,  a«  many 
of  iha  npctiumnUi  ara  aimple  toough  to 
b«  prTforwud  lliurv,  and,  at  lh«  faua  ticoa, 
Ike  kind  of  apparatua  dMvrfbwI  la  aaeli 
ikat  it  onu  be  mailo  at  v*r7  (mill  ciptnaa." 

Tba  ptalimlnar;  chapter  la  dorolcd  to 
gfoeial  oiaihoda  of  InTcailgatlon  and  ih*  ' 
lunia  common  appHoatlotia  of  tlio  lunthe- 
iiiitiea  to  Iho  dUcnwon  of  tmuIu,  and  a 
ihoTi  dciciiptioo  U  alto  gimi  of  ihe  tarl. 
taa  method*  of  mtaannng  diatanvea,  time, 
and  wetgbta,  wbioh,  in  fai-t.  form  Iho  baaia  i 
of  an  pbjmal  in* eadgation.    Tha  rwaahi  ' 
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inT  dT  the  Toilninv  b  Mcu^itd  irith  ■  aerlM 
of  ei|i<n)inniU  U|w)n  Oic  fitllowing  gmcml 
topica:  ibe  nivnhaiun  or  Hiltd*,  Die  tot- 
(IaiiIfi  ur  li'iniJi  Mil  guvt.  «n'l  (lie  |di*- 
Bonienk  of  ■uub'I  4iid  ll^i.  The  work  tt 
wrilUa  is  «  rivn.-  4lyle,  h  dwiI.t  Miit  tnVif 
niuMraiei),  mil  ii  tin-  retiilt  or  four  yom' 

prM*Ui»l  iltp^rinnci;  in  lliir  ]>Ii*tsi«1  blion- 
tarr  or  Die  lt*Ktiirtiu>dit«  Initltntcof  T*ch- 
linlou.  It  !•  tfTiicnniTIf  deilluKl*!  fa  Prof. 
V  ntiuD  B.  RoRftr4,  the  ftmndttr  of  itMt  In- 
•iliutlon.  "u  the  dm  to  propoM  •  phpl- 
o«l  k-boKiorx."  The  npid  (pread  of  the 
hboTfttorj  ofitcin  oT  ttnohlng  phrdc*  in 
the  higher  ii^booU  of  thU  eouiitry  wtli  open 

■  iriae  Belli  of  utcrnlneifl  for  Ptot  Rclier- 
ing'i  cicfUcni  tptt-book. 

Cim.ictTKiK  eiKnrmn  u  a  Scasmt. 
Br  UxDRaK  UxKRO,  F.  S.  A.  ass  pagML 
Friiw,  tl.^^O.     D.  AppUuin  ft  Co. 

Aunocan  tha  author  of  chli  rolumo  hi 

■  IkHji-r,  uiil  U  dlipoicil  to  coBriiier  hia 
nlflooi  TOEj  uuch  in  the  llgbt  of  bla  pc«- 
(MooaI  atudlo*,  ih»t  b,  ftom  tbo  atand- 
potDl  of  the  niml  ■cieoec*,  fci  he  topepta 
tba  (iKMdw  He*  vliieb  rcgwda  ciiiUation 
Af  pan  of  the  otxl«r  of  Natuir,  and  af .  iLcrb 
Core,  dvpi-'DiMit  upon  Bimj  •vimocs  for  iw 
laMrprciBiion.  Hit  urn,  boairor,  u  not 
paretjr  •eii.'Dlific,  that  b,  to  analTu  and 

I  §ener>liie  (lie  pb«Tioiuvna  of  eiviilEatiiia ; 
tMt.  T«uos;nixiiig  (lie  ^niRnuunt  of  nainral 
la*,  hp  rather  Mlanpu  ■  prvotioal  di»cii#- 
tfOD  of  tiiotn  atvnetM  of  viril  and  aoeial 
•dran^aant  which  ara  mOM  parfiKily  un- 
dorpublii;  eoutrtiL  lie  •rril^a  with  a  Tiflir 
to  ttM  ImpmremDnt  of  aociirtj,  nlihcr  than 
to  thn  niideniandliig  or  ciplaniitlnn  of  It, 
and  hi*  hooh  would  have  been  more  com- 
plaiolf  iloaoribod  by  the  tttlo  "  Oinlinlion 
MoiUitred  w  «  Bdntoc  and  an  Art."  Mr. 
Barrla  flrat  inqnlre*  ial«  the  eaaential  i>oo- 
Mltntlon  of  oiiiliulion,  td  dctcnntn«  ^Wt 
•ra  hi  fusion  or  ilic  rarinui  fococa  and  in- 
•tnimrDtalitim  that  )im  oonperUed  i>  i<« 
developntrni.  IndJtUoal  nnUrpriM  •eien- 
tiSc  diKr»T«rlM  ao4  hit«atloi«,  eduoation, 
tefiOatloe,  intemtl  and  nxttmal  intei^ 
OonrM,  reliKloiia  Itmiilulinn*,  laaKiiana  and 
iluntur*,  aad  tavial,  cUmalic,  niul  kw 
gnphlod  condltlonn.  are  all  iHiumorat«l  a* 
domMU  of  the  prand  mult,  whlhi  Iho 
*anaoa  njua  of  tlicao  leriml  elenwnu 
ate  ooualderod  in  tbo  lueocainc  cbaplera 


et  th«  book.  The  pi««mt  work  If  %  ' 
aad  nTii><*l  editlce)  of  a  raluwa  <)m>  ap> 
pMtud  Hvenl  ]i«(r(  ifo.  The  laaalt  iif 
bii  prO|:r«B)iiTe  ■wiiBw  liaa  hcxn,  malartal* 
\j  to  iiioility  th«  aallior'*  ojitnVxu  on  potMl 
at  Unit  hi'M  to  be  aU.liiipartafti.  He  u  ftnl 
coiiHldem)  that  Icglduh*  Mtanirca,  a! 
prvsaly  ailaplcd  Dw  the  pvrpoae,  are  th 
main  ini<iu»  hj  wMch  eMlliailao  ka*  ben 
proinnui'l :  bnt  «  earrlU  exanunntka  of 
th«<  aabjvet  noon  iirfflccid  to  mrreet  lU 
error.  Tbv  tubtlvr  a&d  more  pcrrailTefe 
fluence  of  ^nuaiion  wtut  ncti  fiiod  wpoa  M 
"  conitiiuiiiiK  the  t<«l  tfllobnl  eaaae.irnH 
(he  acinal  mf^met  of  dTfllntlon.''  Bat !» 
(hn.r  impilrj  eonvlncod  tbc  author  tlut  bnt 
abio  he  wu  no  profoundlT  wrung  lliat  bt 
r«(tard*  iTi*  n-futaiion  of  ihii  bUaojr  ■•  Ibt 
nulupurpoicofbiiwork.  Heraj^tTfaa 
taking  a  (»mprchMuI»e  riew  oT  (be  wbol* 
matter,  in  all  Ita  diflWrent  bearing  *ai 
wilh  rr^rd  lo  aS  ill  Tsrieil  refioiiuiKI^ 
(he  uliimiite  eoDplnelon  wbiirh  I  arT4Ted  ii 
*aa.  ttkat  which  is  out  'jiilr  reaR;  Dutdal^ 
tmt  what  u,  id  fact,  in  nnnv  c««M,  UUtHf 
inteadol  in  th<>  deuunib  for  tbe  latelhtml 
and  rnonil  iinprorement  and  aJiaiieeaeal 
of  ih(i  nation,  I*  not  adiifaiinB  nenlf,  M 
eltiliMiion  (iinerallr.  l\l>  principle,  wU«k 
has  not  tH<(fli  adopted  wllboiit  the  fUM 
deltborallon  and  (he  (inccteM  eoattrikt 
of  l(a  tnth,  la  tbn  bull  of  tbo  doetrino  pift 
[KHindad  In  the  fodowing  pas»i  and  ill 
Moognltbm  b  deemed  of  the  atnoM  can» 
qnenee  t«  the  wcU-fadog  of  •ocletf.  Ui> 
cation  if^  In  f^(,  to  to  apMlc,  ooc  onl^MI  i 
of  aercrftl  «f  ihc  chain*  b;  «bJcl)  the  or 
of  elTiHuEioa  u  drawn  onward,  Br  afflf* 
ing  to  (hi>  one  alone,  not  on'j  Li  (be  im- 
chine  moved  Tory  feebly  and  raj  ihm^,  ■ 
bat  there  ii  eonitderable  danger  IncwlH 
of  annpping  the  itn^e  ebaio," 

Ur.  Harm  put*  forth  no  dain  10  M 
diiearcry  or  eili.>uaion  Of  tli«  tetenflfe' 
(heorj  of  pirilizalioD,  b«l  bis  book  M^i 
bum  much  infunualiun  and  Duay 
tant  tuggcatiuiie  upon  the  eubject. 


Tat  Loo:c  or  Accoprw;  a  Sew  ! 
of  IW  Theory  and  I*rar*ic*  o( 
>:iiiry  Book-ka«|dag.    Uj  E,  G.  Ko 
A.1L     E-rie«|2.00.   A.kBarnnkOi 

^tans  are  two  kinib  «f  acbool-hMU' 
ufoa  the  Mma  oul^oetA,  Ona  la  ailW' 
bom  the  art  puiul  of  Hew,  and  (be  oAtf 
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fc»  ikt  rf  KJiTt  [  one  dokli  with  nlo 

■f  mi^  Md  tbe  dtli  V  wllb  prtvtaplM ;  ona 

■ne«%  Atother  >idaitt  coenukkMof  ■ 

MdM  a  goad  1— cMiWi  Ui«  olber  an  edn- 

Mcd  tUakKT.    Mr.  FoImiii'b  book-kt«|>iiif; 

klBbe  MaHnendad  on  broad  ediuatjou*! 

IWuadi,  10  li  prMMita  the  sabjcct  in  Ha 

hgllal  aad  Boicntifio  fum^  raiulila  Tor  Ulv 

Mil  wntal  tntoi^    TIm  difflMilir  irltb 

baokJEacfti^,  aa  wkk  ariOuMdo,  b  that, 

andar  piawwia  cf  tha  uUUMriiB  ifiMi.  ttivj 

an  daptydciJ  islo  umc  Uiad  m*cb«nical 

q[iwatioM,  aoqairad  m  a  kind  6f  daxtariij, 

aad  anMj  atdi  a  *W«  ta  buiteaia.    Book* 

kwpbg  b  cDonnaalf  Isamad  In  naab  iba 

aHBO  w«j  aa  Um  naa^jtawnt  of  lb*  aairiiiit- 

■■dilait,  add  lo  Uula  batlcr  paqiOMi.  ao  far 

■a  wlal  Gsltiralkia  la  oanocmcd.      Mr. 

fbtaoa   alma  to  redcoB  iho  Hudf  lo   iu 

lilglwii  na«a  hj  ti«alliig  U  u  a  acicnoo  of 

taliiaa  and  ascbangca,  wbicit  drpcod*  upon 

NBasaa  and  Uwa.     WbUc  making  dB«  pt«- 

fiaioB  fat  lb*  prac<ka  of  tba  ait,  bit  con- 

■UM  BMttiod  I*  M  k««p  b  rkw  tho  prin- 

alplM  >bkb  Aould   guide  the  atudent'a 

lWiiil>K   X»Drklllicihi)i.punrucd  Ibooght- 

fliHr  aad    tliMOOf^blj,  in  iU    philMopbie 

•piHl,  vill  aSOcd  ih«  moat  vaWbla  pi«p«- 

nikm  fof  aiadjli^  ibc  adeaea  of  poBUeal 

anaaw;,  vlibti  treat*  o(  tW  Uwb  of  c&luc 

aaid  aactianca  aa  al&cling  oommimitica  und 

■atlaai  en  lb«  l«i;cat  acala^ 


W 


TKtii.*>L)r  or  nu  Qmioia  Taian.  Uj 
CnAUJtB  C  Join,  Jr.  I-arju  orUTO, 
6SS  |iagt*>  itlualnlccl  with  Thirtr-onr 
PlaUM^  and  atTcral  Viwdmtn.  Prti^c 
|<kM,  Na«  Terk :  D.  Apploloii  &  Co., 
UTS. 

VTb  b>T«  bahM  brWflj  noliccd  Uiii  tb]. 
B*bla  oontetbnltwi  t»  American  trebiKOJog;, 
aMd  aov  pfaoMd  to  give  o*it  rMdnn  n  fur- 
■he*  aeaowu  of  U.  aa.  tian  (be  publication 
•flln  "  AamMt  Hannonota  of  ihp  UimuBip- 
Tallcf,"  MO  vo(k  baa  been  aritten  upon 
■abfcnt  M  mlaate  ia  lt>dNBa«,M>  tare- 
All  la  atai— Ml,  aad  «o  uctnided  in  lt«  nb- 
JUtbeacb  Urn  antlquUlM  of 
«Mm  tba  aBlliar*ii  pulloalar  aoui- 
Ha^  ha  pfwti  an  lauUiipmt  and  oomp*- 
limlia  *Uw  af  tb«  aiiclcnl  nranuaMnti  and 
abai%lul  rallot  of  that  piiHlan  of  tbo  tcr- 
rilWT  of  Aa  UahadiltaMe*  iriilcb  la  boandad 
«B  ika  nertb  bf  Keatadk;  and  tb«  upper 


IImlWi>rVlr|!l»la.Mi  tba  MM  bjr  Ihc  AlUn- 
tio  Ocean,  on  Ibn  aoutli  b]r  tba  Oulf  of  Hn- 
\«a,  and  on  the  ncal  bj  Ibo  Miwlmijipi 
Hirer.  Tb«  field  of  tM«arcli — •hich  la 
iiuiiircBl]7  one  uf  great  Inlvtat,  abouiHlinK 
witli  rclica  of  uuuaoal  varlol;.  iTiniiiatrj, 
aad  Idsaut;— baa  bitbcrto  bocn  but  iMbl; 
otplond.  Hera,  La  ancient  tlmca,  dwali 
ptopha  wbo  mMrvntI;  ooouplcil  a  middlg 
poaition  in  tbe  aciale  oif  iemLeiTDixatltai ; 
iidluanowli  on  ilie  ono  band,  tu  a  grcnior  or 
laaa  denrae.  bjr  tbiM  idma  which  in  Uvsioo 
and  Umtral  Amrrtca  oalii^nat«d  in  luoli 
eonpiax  and  tlaboraU  daralopmenW,  and, 
Vh  tb«  «lli«>r,  arnipatbltinK  oiili  and  nharins 
Id  tboao  rudar  asprotldn*  clianu'i^rintia  of 
WoUan  buntar  lrlb«a  aiid  lbi->r  more  uurtb- 
ara  Dolghbor*, 

"  Onr  ot{)aot  lia*  bcoo,"  mjb  th«  aalbor 
in  bin  prulkM^  "thm  the  oariiMt  and  moat 
■ulbpiitio  •mroat  of  infortnttion  al  com' 
■MBd,  (0  (onTor  a  oorrfct  lmpra*«ioii  of  tli<> 
loeaiion,  cbaraciariaiica,  fonn  of  fii'Tuni- 
mant,  ioaial  rdatieoa,  n]anuraotnrta,doiiHM. 
tic  Hooonj,  dlictsiona,  and  eualona  i>l'  the 
Beotbera  Iniiana,  at  Ilia  Uma  of  primal  ii<m- 
tact  bttixwo  IboiB  and  Ibn  European*.  1'lii« 
iDlroductory  paitof  thowork  in  rollonvJ  \>y 
an  •xamlnailoD  of  liim'ili,  Mnbaorkn,  and 
variuna  ridioa.  oblalntd  bomburia).tn'iim<l«. 
i;iuli*rMl  amid  rofltf^pIlM,  found  io  auululit 
I^T«*,at)d  picked  up  Id  cult!rat«d  lIvMi 
and  on  tlie  ailai  of  old  riilnKM  and  fl«hiD)t- 
rcMK*.  ^SlinncTfT  Ibiiw  miilil  bo  lnl«r> 
pn>t<id  In  the  ll|!lit  of  cartr-m-nrd«d  obivr- 
TatlODl,  or  wore  eapablEinf  cxpluuillan  by 
ciUlOQiit  not  oliiolelo  at  Ihc  dnvn  of  Uif  lilii- 
Wrio  period,  Oie  nulhoritlea  relied  upou  Iibto 
been  oardiilly  noted." 

In  llie  flral  four  obaptera  wo  ara  made 
auiunialvd  wilb  lbs  pulitioal,  tocial,  and  in- 
dutlrlil  t(*l<ii  of  tba  t^outbem  Indian*,  ai 
diaoloMd  hy  tb«  uartatlTM  of  tba  Spuiab 
HipeiUtion*,  and  porttajed  in  tba  ao«onn(a 
of  lln  aarlr  *0JPt!*TK  Tbo  flio  mrcocdlng 
ohaplcra  aro  doTOtod  to  a  blitorr  of  niound- 
Inlldlne,  and  to  a  denerlptlDn  of  varioua 
ItroBpa  of  niouDdi  •rllh  Ibclr  atii-ndnnt  in- 
clonirM  and  Aili-prvorrea.  Among  tlicio 
anciont  tomull.  aoteilnting  Ibe  pcriwi  of 
Knropcnn  eolonitjillnn,  ar*  meuliuni^d  nod 
o1bm1I1«I  tt'inple.tiioiinilK,  Wrnuvil  mciuiiilii, 
tmnciitcd  p<rnimi<U,  moiindaof  obtervaiion 
and   Tctteut,  oliicflaic  -  mouoda,  fauiljr  of 


no 
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tribal  mound*,  •btll  mouixl-,  (ii»iie  t'laiill, 
uiil  liable  gr*^**-  lo  ^^*  iv^i'Xi  tliuni  U  a 
remulubla  kliMiiW  «f  nufaliduc  niuoii- 
m«au  tail  MiaMl-4h4p«d  nwiBda.  Tlio 
prMram  of  roctwtlb,  anlMii^nisaU,  uid 
ildr«iulr«  InolcaurM,  b  MIod ;  and.  So  ol<i1' 
DiMtioa  witb  ill*  gittTe-mouiuU,  erouutioD 
tod  tiuidry  biMnl  cnxomt  trc  alluded  to 
ftnd  dbeuMtd.  Tho  pluu  of  tbcM  proinl' 
asiit  Indlmlonii  of  mtI; eonclrucUrc  (kill 
uo  ba*Nl  u|>on  orlj^nal  ■iim|fl,uid  Ibo  Era- 
irnxMiQu  uonvcyd  of  iho  moniUDoot*  thom- 
■«lTai  are  d«rivoI  from  the  pcrvjnol  obaer- 
vMloat  orthi!  irrlUT.  Tlic  >iitbor  dooi  not 
concur  ia  (hn  apialoa,  m  onea  «iprt»cd, 
thu  *"  the  mouad-buildors  were  a  race  dU- 
Uoct  Aula,  and  auperior  in  arc,  gortramoat, 
•nd  rdigioii  10,  the  Soutlicrn  ladiana  of  the 
Aftoeolh  aiul  lUtemlb  oenturiM."  tlia 
RAiOiu  arc  U\Aj  and  oogmtlj  iul«l,  and 
It  19  iIiowQ  that  Ibc  practiM  of  MpalchnI 
moand-b'iUdlogi  and  tho  nQnttniclinn  ofde- 
TsUd  ipaoH  for  ohiaflain-lodgM  uid  oona- 
«U>hoaaf s,  were  perjwtiulcd  vSlhiu  Uie  hl»- 
loric  pvrioil.  In  acoounline  for  the  inarkod 
d«md«iiou  in  induttry,  combinod  labor,  ormA 
■ad  pow#r  whiih  cliuractarlitd  thtM  pod- 
p1«  in  (he  tik'hti>cntli  cunlurr,  when  tbeir 
ooaditron  in  ooiitrwtcd  with  tb*t  of  their 
uicMtOD,  two  MntuHM  befurv,  it  I*  lug- 
^tod  tint  "  tho  inroads  of  the  Hpanttrd* 
Tlolvally  ahoclifil  ibl*  primilivo  populktioo, 
ImpartiDft  new  idva*,  it)  templing  Mlabtithed 
ouvioitM,  ovfiTiuraiug  aokaowledgid  goiwro- 
mam.  ioporerlnlnng  whole  (Unlrleif,  an|{«n. 
during  a  ii-n>*  of  iiuecurit;  until  iliDt  time 
unknann,  cantint;  marked  ehuigci,  and  en- 
tullinu;  l<M*ea  and  dcmoralliaUuiis  perhapi 
far  more  pulont  than  wo  ant  inclined,  M 
Brat  ihoughl,  to  belier<.'> 

Kxl«nilud  refereDM  I*  made  lo  the  toca- 
Uon  and  ounlenta  of  refiiM-pilci  and  shvll- 
bsip»— otyectt  which  hate  of  lale  atlraot«d 
M  mtoh  altmtioil  hi  maujr  parts  of  tbe 
world,  isdiciliog,  a*  they  du,  thu  nMorts  of 
primitlTc  pnnplm,  furnlahinK  «vlJenoe  of  iho 
Ibod  upiin  nhleh  tliitj  ■ah>iili>d.  anil  rtiri-al- 
ing  tho  Inip1i'm>>nti  anil  utnonlLi  upou  wllloli 
Uujr  rdled  fbr  daily  una. 

Stone-fimTH  ind  tlin  ute  of  copp«r  ar« 
treaUd  of  in  the  tenth  chi|>ur.  Plat*)  VI. 
^4ii  which  arc  (igur<<I  tbn  mile*  found  In  a 
■Con«-{|^iG  ta  NiooDchOD  Valkj — poiacnici 
D&uual  bwutfi  and  oonvej*  an  omphatlc  | 


idra  of  thu  MmnarcW  reUtioM 
acuiinK  lb*  North  An«tteaii  lrib«L  fimt 
Ihia  psv*  WW*  uk«a  *  Uniiaal4(l  oopptr 
aic^  wbkli  liad  pTobabtf  bow  otiulned  tron 
ibo  thmw  of  Iiak«  SBp«rior,  a  eami^Jtua^- 
mwi,  fUm  tfat  Golf  «f  Molgo  or  the  Alfao- 
tic  coa«t,  tba  rvmnant  of  a  bankM  mad*  «f 
■  r^nd  not  tiatlTa  M  lk«  rallcT,  and  aicno 
ItnpldrnoDlii  laborloaillf  oanMnicl«4  of  ma- 
MrlaU  brought  ftoa  ■  diicancc.  All  Ihsaa 
were  once  lbs  pNjKftj  of  a  (tngla  lodl- 
riJual. 

In  the  chapter!  upon  arrow  and  ip«ar 
boada — groOTcJ,  wcdgD-ibapod.  pwrforatad, 
aod  ceruDOQlal  axci — cattang,  piercing, 
imoothiD];,  icmplng,  and  agncultorvl  Im- 
plcmants— tbo  autliot  ostcn  upon  a  wdl- 
coDsidcted  analroij  of  the  ebarselcmlio* 
of  ttio  praTolUng  tjpii*,  and  accompaaUa 
hU  lllutlratloiu  wtth  dcaeriptiob*  and  nig- 
gciiiooa  IndlcatlTO  of  citeiuiTo  rtaiMA 
and  ooourate  aichEnologiaal  ksowledKO. 

In  Ibn  fourioontli  chapter  *o  on  nada 
acquainted  with  (ho  diQcrcnl  tacthotU 
adoptod  bjr  the  Suuihcrn  Iniliant  for  tbe 
oapturo  of  Alb.  GrooTed,Dol«hed,aB()p«r> 
farated  uct-siukera  aod  plummeUi  are  flgitrtd. 
Taa  tftun^lai  gami — that  lamuuii  gaaoe  of 
the  Norib  Ancrioui  Intrant,  lo  whidi  Iho; 
wore  ta  paisiooatclj  addictM  that,  wbcil 
all  piirate  properlj'  bad  bten  gambled 
awaj,  tb«  d«a[>eiat«  plajrer*  haurdol  erm 
their  petMnal  llbert;  upon  the  Glial  iJimw — 
ia  nuit  cnn«ider*d ;  and,  in  tliU  ooonectioa, 
nuinerou*  dlMoldal  itODm  art  ahown.  t\t% 
liinita  of  tlii4  Mflew  do  not  penolt  iia  to 
dwell  upon  tho  t»«  of  a  Una  tab«a  In  ooe- 
iivotiMi  with  tliu  arts  of  tho  modlclae^maa 
and  (he  ooiijur«r,  t»  oipfnlntid  \tj  the  nii> 
Uinr,  or  tn  «nuin«rsto  ttriatan  the  matlata 
Ircated  of  in  thia  onicrublnii  and  liit1i«o> 
tine  valuTno.  We  coniniend,  a*  worlhj  c( 
lutrefiil  (Mdj,  tha  ebaplen  upon  pIpM 
(wliich  are  oonalilorod  undor  tlio  Ihraa 
iilaH«e>  of  Idol-plpct,  caloniola,  and  mm- 
nion  pip(»),  on  Idol*  and  Iniaf^woraUji, 
and  npun  [lOltnr;'.  The  Klowali  idol.  Bt(Dr«d 
at  paga  4.12,  la  parhapa  the  moil  nolabia 
anaiont  ilona  Inuf^c  whioh  bai  ]t«t  beoa 
found  Id  auotlniioa  with  Indian  reliis  norlk 
and  cast  o(  Heiioo.  Huob  historical  Infor- 
mation baa  been  oolI?oU-d  cuncoming  the 
prlmilircuieBof  lobai-iToand  Ihe  office  of  the 

pcace-pipu.  In  plate  XXUl  Ihetfpioalf 


UT^RART  NOTICES. 


1st 


I'UiiMlaMU  and  blnMNpal  pIpM  4m 

(iro.    TWaaiMlKlargoftMdMilpultarT 

It  IbDf  <ai«hl»iwl ;  uit,  la  lb*  aoMcnp*- 

ajiag  pUMi,  lb*  pranlU«(  fonut  of  bvM- 

Mh  rctb^  ud  tho    dUIhr«IU   njWa  of 

wncmeaMtloa,   ara  btwtUflilly  portrajrad. 

9h*  OM  nrpanU  m  onuDcau  ia  midn  (li« 

■aljael  of  aa  bdepCBdciU  ehaplnr.    It  U 

conoaatoobaetva  whatan  luporUDt  put 

(haae  DUk  gMttcnbg  bcada  plajed  amopg 

tlM!  onwDNni-I'Mng  people*  of  lU*  icilI- 

InrpUa)  ragJen.    Tba  vork  aonolodca  nlUi 

■a  riuoinaliOB  of   tbo  primitlTa  cmploy- 

mcnt  of  abelb  aa  onnuMsta,  tnplcuuaita, 

aad  a«  a  fvoe^Ucd  awdnim  uf  cxcbaogc 

II  «3I  be  obaen-«d  that  ncvljr  etcr; 
dkafMr  in  Ibaa  wo>k  rocnia  an  mdcpcnilcDt 
■aiy.  voafpMa  in  ItHlf,  anil  elaliocwc  ot 
it!  kind.  Tbe  ori^nalil;  of  Ihc  wock,  both 
a*  Mfanli  Ua  gaivrml  plan  and  th«  maiiiirT 
df  !■  OMVIiOo,  «{ll  Ira  at  once  rvmukmL 
Vk*  ftaahwai  aoil  TffMr  of  the  illuitnttona 
•aadnlmU*.  Tbe  tjploal  oliyecta  tvpr6- 
•MMd  bava  Mnr  btan  Igured  b«feNv  cba 
ariflaah,  o(  naailf  all  cf  iLom,  btning  pan 
af  Ibt  aMibor'a  colbcllos,  aad  taott  ot  itivio 
bating  haan  oUalMd  bj  Uid  i*  mTd.  Accu- 
nU  pto-dinvinga  trere  ftrii  made  under  bia 
r*™**"'  awpeniaioa  and  tben  tbaaa  WM* 
napradncad  bj  Ifce  ptMloJilhcgrnpbSo  pro- 
•Ma — an  anofa  of  inasCtr  b;  an  aiiipavar 
bdng  ikuB  nT«Uad.  ^  a  oec^iaar;  conio- 
4na«M^lli«aoUlu4fBlloMareuiiu*uaIlrcoi' 
inaL  Tba;  poaana  au  ludirlduaUtj  wlilrb 
la  y%tj  ailndlTc  In  ((raaplng  tho  otijrcta 
f^tfr*  for  DfenHntkai,  markod  buic  bni 
fcntn  dlaplajrod.  The  plan  of  the  work  no 
nsatd  aa  nalnral  anJ  judkiona.  In  that 
panlon  of  Korlb  lAnNTMa  oonttltuilug  Uio 
Ud«f  Ihcae  aicteolopeal  roat«t«hM  "o 
ham  onl;  a  alonit  a^  Uero  and  tiun  cop- 
INT  fanplcniFnta  and  omanwuta  appear,  bul 
dial  material  in  lla  manufaotuto  *aa  r«- 
gardfd  and  Inatfd  by  the  priinitira  *ork> 
■CB  sot  aa  a  intcal  aapable  of  bving  mould- 
•I  vsdar  ib«  bHiNwa  at  heat,  but  •'ii-ply 
aa  ■  MBlUabla  ttecML  Cliippwl  and  Kniun<l 
BloMa  iafboinniB  are  fouud  ia  juitoiio- 
ritioa;  and,  in  tbrir  uaca,  are aaani!n)(ly  of 
eqnal  aalli|Bitj.  Anjr  atlampt,  therefore,  In 
tba  pitatU  alalc  of  lb*  tequltj,  lo  purauti 
ka  dMalAoatiuM  uauallf  ado|i(od  bj  Euro- 
pMB  ardueoloiciaU  app*arr>l  both  uaii(>cni- 
wtrj  and  Inproptv.    RaaKiing  tUa  fact,  tba 


autboi  bu  groupi-d  and  ilrSL-ribtd  tbe  ui> 
tiquillM of  ItiF  Soulbcfii  ludlaiiKprindpoil; 
viib  rvHpoct  lu  Uidr  uarji.  Uunuiucou,  Ua- 
pkuii^iiU,  niau'ifatlucH.  and  oi-umiic^tld,  are 
InTeilod  with  ituiih  ciplniuitloni  m  »ri<  mg. 
K*al«d  bj  (he  earljr  niicraliviv,  ijj  pvcuJiui' 
charwtoriitto*,  b;  intelligiuit  compaiiiun, 
ou>J  bj  Iha  qMoial  oiraumatanoca  uod<r 
*hicfa  [he;  Tcm  found.  The  ciaMideatloa 
adopted  lioa  boun,  in  niaiij  itiManma,  gUL. 
enJ,  and  Iho  nullior  luu  Hugbt  lo  arotd  an 
Mrur  inio  wbi^b  wrilon  on  kindred  luttiMta 
are  prone  to  fill,  muncl;,  a  loo  rl^ld  cJaaei. 
SoatJoo,  and  au  aitcmpt  (o  tL-fcr  t«oli  relle 
to  aome  dpGuile  uac  80  unccnaln  la  (he 
bouadarj  line  wbicfa  *op*raio>  vell-rocof- 
nlud  Irpe*  1  ao  larlod  are  Ibc  roodlflcatlona 
of  eMabliabud  fonna ;  ao  groat  ona  tbe  por- 
ertf  of  iha  Bnumfactorera ;  and  so  Taclon* 
tho  ]>urpotaa  to  whioh  the  aanio  rudo  tool 
maj  bare  been  appUed  in  ooodiiotinf  early 
mechanical  operallona,  (bat  the  candid  ol>. 
(ertcr  may  often  eonfeaa  bimaalf  at  t  loaa 
lo  dotennlno  Ibo  ptMltlr*  olijeot  for  vrliicb 
a  glron  apoolmro  may  bato  bvm  intuiidvd. 

In  bli  eoDcluiilng  obacrvatlont  tbe  au- 
thor  taj* :  "  IJiiou  a  otrcful  compariaoa  of 
tho  antlquit!t«  of  the  Southtra  natioiie  -nHh 
thoaoof  the  Nonbem  tribea,  wo  think  a 
grcatet  tadoty  and  oirelloDoe  of  manufao- 
tuir,  a  more  dlreraiflod  «spr«Nicm  of  faiwy 
in  ureiiDcnisiloii,  a  more  carfful  teleotioa 
of  biautirul  material,  a  aoprrlor  dollcocy 
and  fiuiab  in  the  liibriiralicFn  of  Implomenta, 
bolh  oliipptd  and  puMahcd,  a  more  pro- 
nounced eihlbilioii  of  oombiacd  labor  la 
lliu  rreuliuu  uf  liimuli,  a  morn  dmpotic  foim 
uf  t^T«niluunt,  a  grvutrr  pprmaoenvy  of 
(«nW,  ■  tnuteDbvnIopvndllureof  oars  and 
all«otloa  in  tbe  oultiTation  of  the  toil,  a 
mote  decided  ayetem  of  worf hip,  and*  inuro 
dlifnified  obDcrrDDoe  of  (be  »iKiiiDciin(  fi^ii- 
rala  and  fimeral-cuBk)iri».  nmy  fairly  he 
dalmed  for  the  funiicr-  Wr  aro  aoqualnlcd 
wlili  DO  rir^on  nortli  and  va«i  ot  Ibo  Bto 
Umidu  in  wliicb  llio  eai1U*L  cihibllloDi  of 
•kill  and  (ante  tn  the  manulacturc  of  implc- 
nii):nta  and  ontamenti  of  aiotir,  theV,  ond 
bono,  aro  more  Tarisd  &nd  DttrMtirc,  whore 
pipC'rouking  clalmod  such  ipccial  ■llcnlion, 
and  vhiTO  Ibc  antique  pollery  in  indk-nliro 
of  tmch  diTcrnly  of  form  and  omamculo- 
itoa,  and  poaaoaaed  of  aix'li  b<<niO|[auvoua. 
neat  of  eonpoailioB  and  diirubiliiy." 


i>a 


TBE  POPULAR  SCIBNCB  MONTHLY, 


VoBomip  ArrLtAscH ;  ineMioR  Dewriii- 
tiooa  of  thu  GuBglng  «nd  HaMuriiig 
laatniuivnU,  tlie  Hand  CoUliig-loalf^ 
Lalhca.  Dililing,  rialiin^  and  otluir  Ua- 
EfaiM~loi)l)  uiiinl  liy  EnKlnvarR.  By  C. 
r.  It-  Siiirttr,  Ciril  Eo^-in-^wr.  !(rt  II. 
lustrslloni.  'i\t  pagu*.  I'rioi!.  (LbU. 
Dl  J^pltlau  ft  Cu. 

TmN  b  ft  hind-boolt  of  tooli  uid  th«r 
OfM,  OMfipPiKl  ioUB  ia  form,  and  (n]Tiu<wlj 
moMcBtiu].  vliLcfa  will  be  of  grtx  value  lu 
joung  ntiwiia  anil  muuhaiiioi,  *livih«r 
woifcing  in  wood  or  mcUJ.  Than;  ii  ao  cot) 
to  invliiacs  fur  rasba|iiiig  iha  imiMrialt  of 
Kalun,  ac'l  inTcntuni  kk  funBlanlly  Bailing 
to  tbem :  but  tbu  fundainiriilJil  louls  for  pro- 
ducing necbiaical  cITvl'W,  with  iLnr  to- 
tautvM  of  rarisli'in.  fall  iaiu  a  r«w  olamM, 
ftod  their  moilM  cf  aotiuu  an<  (ia|ia(*l*>  of 
explanation  within  a  nirrow  *pno«.  It  I* 
the  Tariutiim  and  tvoointiinalioti  of  oam< 
paratirely  a  few  impli-nivnli  that  ai«  oon- 
nanll;  ounung  InKbro  n*  in  tho  fonn  of  oonk- 
plei  and  oWnralr  -  soiiai;  eonlnnDrM; 
Two  olijwtM  ant  lo  tw  jtaineii  b;  liw  um  of 
tools:  1.  Th«  |iro<laciion>if  Kirn  meohaai- 
Oal  oHlKt* ;  anit.  9.  Aocuracj  !d  tbo  prv- 
OcaMiL  Ikiili  of  thvM  ohjeoli  ar«  now  at- 
trinad  bj  nivRhnnic*  fllti  a  tAioarkablo  de- 
gree of  p»rr«tii)ii.  Mr,  Shtilliiy  ilMuribe* 
fliMO  in  clear  and  aimplo  tunjiiiaiis,  whiefa, 
(rfUi  hi*  ptmllnnl  llliiiilntlnnji,  maliM  the 
futyect  qiiile  inl«lliji;<bte  to  Onlitiarj  readert. 
BeaidM  itt  raliiv  a«  «  prarttcil  l»ad-booli 
to  the  working  niiwhaoio,  lliil  little  rolume 
will  barv  gival  iatermt  (or  (biMe  who  wiiih 
to  underalBud  huw  iti«  wooden  of  modem 
Ocauimction  ant  vieoutod. 


MISCELUNY. 

TflMBlIn  TallfT  vf  Cl«rlai  Orlsta.— In 
(ho  minimcr  of  1*72,  Prof.  Joseph  Iji  OoDt«, 
of  the  CniteriitT  of  Cilifbrola,  with  ancral 
■tudencc  of  Ihe  ioatitiitioa,  rlilted  Ihn  To- 
Mndlo  and  Ihe  mountains  coatlgaooii,  anif 
flaref^iUr  Mnmincil  the  r««Uta  of  Ilia  gla- 
cial ariioD  v1i<cli  were  everywhere  appar- 
ent. His  oondiuionfl  vere  Hlated  is  an  able 
paper,  piitillxhvd  in  the  Amfnuatt  Jintniaf 
o^jSn'niA-  fur  Majr.  Thp  Tusemile  Valler, 
he  thlnk^  was  oncfl  Gtl'.>d  tu  the  brim  with 
|[Ttat  k'o'-''?''-  In  ihU  he  dilfori  from 
Prof.  IVIiiinaj,  who  ia  hie  gddo-book  ex> 


preaeee  the  e|niiis«  that  tlMra  ia  tm 
deeee  tliat  mA  ■  gUder  Mklcd. 

fret.  Le  CoDM  obewree  thu 
forme  are  enmbUiceUy  ebenvalile  •*  t 
poisU  «a  Ihe  wall  ef  the  tbIIvj,  ■nil-t 
•oma  placoi  ena  id  the  bctm.  lu  die  i 
tonr  of  iha  walla  of  tba  valey,  Itialr  . 
ed  (Ona,  wbera  the  Mcfc  ia  hard,  i 
nnbralua  and  wUbout  JiMt  at  dia 
he  Snda  pn>oC>  of  ghdal  eroako.  On  Ae 
north  Ma  at  the  v^ley,  over;  pN^nllat 
ihouidw  i«  ihua  touoded,  and  lu  eonie  eaeM 
(ho  anmothncw  U  w  cooifdaie,  eve*  ■(  ■ 
conaldarabla  height,  ttiM  the  r«cka  g)hHa 
In  Iho  •onihiae.  Vhctc  the  rocka  a«w  aol^ 
and  on  the  eou them  aide  ef  the  TaOey,  wUck 
le  in  ihadow,  froit  atid  other  agiaidw  hne 
done  their  work  of  duintegtaties.  Thoa^ 
r»ca*  are  biokeu,  and  the  Mri*  Uce  at  tba 
bwe. 

The  bed-rock  of  tbe  ial<7  i«  oornid 
w^th  mounda  of  bowhbn  wed  eeod,  which 
an  lerainal  morainca  «f  ghdcas,  and  bj 
«(ral{fM  latwtvwili,  the  teka  heiiog  bea 
formed  bytheglanal  aiouode  obetnwt^, 
the  Sow  of  walen. 

But  it  wai  from  the  hi^ec 
(bat  Ike  woBdarful  foeteiec  of  the  . 
eroalnn  wtite  moM  daUiaetlj  oh 
■'  Prom  Uie  edge  of  (he  tiui  of  I^tlie  T« 
iniir,'~  (aya  tbe  asthoe,  "  we  bed  e 
oral  blnl'«-rye  rirw  of  the  Meodvlal  deM» 
liko  form  of  oraily  all  tbe  prombieMt  | 
about  th1«  vxJIvy,  and  (heir  aliiklaK  i 
Mincn  to  gtaciatnd  form*  caiiAot  be  i 
li>okr<I.  Tliewholv  enrEKWof  ibe 
ia  mifulannl  On  a  huge  teale.  If  «o,  I 
the  ]{>*e(or  dnin»a  ahaiit  tbe  Toeraiilel 
hern  formnd  In  a  rimllai  meeuor.  If  < 
Ihxn  (ho  whole  anrfoca  of  tkl*  tegkm.  «U 
iu  gnMtt  and  asutler  doaoet,  be*  ban 
Riniildnd  beneath  e  nBlveraal  tee-ibM^ 
nhich  moved  oa  wUb  elcedf  eoneMI,  i 
Icna  of  domee." 

ThU  grmt  InMbeel  preceded  Ibe  i 
aiBic  gWicn  whl«fa  completed  (be  i 
of  Ike  vallcya  of  vhlcb  ToeiMlU  1$ 
and  Ihe  raitcrrd  anow4Mil*  wUch 
diieoTcrnd  by  Mr.  Mair,  of  the  cipedlilo^ 
are  feeble  rcaiatni  of  the  old  gliielnv  la 
Ibr  opinion  of  Prof.  Vliitner,  Ibe  TeaeeriM 
vae  formed  by  a  auddsi  tn^nlliamt  of  • 
portion  of  the  tlerrsc.  but  Prof.  LeCaata 
«ba«rttB  that  yeaomite  b  net  tukfM  IL 


MISCELLAJfr. 
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IbcK,  mA  pKtsUf  not  fai  origta.  Then 
«•  *mj  TMHBiua.  Kar  of  (be  girat 
|hdal  **Ibi7t  beooow  4Mf^  Mnrow  csfliMM, 
«Wh  pKdfhosi  *in«  OMtr  ike  Jmetiwi  of 
4>  ^nahn  vWi  the  duca.  TUa  is  the 
fOate  <(  ToivflA.  It  oco«n  la  tb«  *■!• 
kf  of  <be  Anntani  Bhcr  and  tbe  talty 
<f  BfVfe  0«1«bj,  wbWb,  U}>  ilic  «Dtfcor, 
linlt  tike  ToMSJIc  In  gmnlenr, 
■  U>  nplniMi,  t&  thoe  dot;^  poipnii- 
b>(c  beta  Mirnl  oM  bt  ih< 
4"  ^Mitn,  iti«  Tcnlc^tjr  oC  (be 
bn^  been  d«tenin«d  bj  Aa  pet- 
<Ih*i9*  or  ib«  rocba. 


1 1 L  Sri«t,  or  Pltvuiy,  Ee^uJ,  cUiiu 
ttki*  AiK(iT(n4  th«  c*<u«  Ct  tlitt  tKilalo 
«J  ibtfM  aod  MMlb  diMMMV  wlucfc  tb«7 
MMila  hanMUng  «Im  but  tb«  cfflfjoj- 
•■trftfci^dtial  inuuBaL    It  Is  racwrt 

•U^  Mf  iher.  dui  bolll  of  lb««  dlMMM 

kje  Ikdr  tipfanmt^  abom  tltr  Nmt  p«> 

M.    b  b  Mue  100  roif*  •^m  tbo  potato 

Ni  bBr«ln«od  tMo  Btiuln,  and  Ibcro  b 

Mitcerd  (hat  the  diKUc    erer    cxl(li>i 

WS  the  *T«r  t^O,  wben,  ■abMqDcnll/  to 

«iaik«0l  taki  lb>  mi»«  dajs  tegttW*. 

fit  pauio  WM  fcond  to  be  Jhwwd  gcn- 

nli  ikrcc^oal  iIif  kingdcm.    ncrioa* 

k  (Lot  iuc*   ibc  dwnucal  munina   baJ 

Ihi  iamduMd,  amil    thrf  ir<te  wod  la 

p«l  (bamhDcc  Ibe  aame  Kaion  that  the 

|MMo-<iacM«    b«t    aiipnrod.      Ihnin. 

fti««0*lbt«»rupuloit  tlul  tW  manure 

•M  a*  ravar,  aod,  lu<1*S  iAdcc  itiTtsii. 

pM  ik  pnsciplM  auil  actloo,  (lie?  End 

fal&  WeUlB*  a  TftT  nctirf  [^'•OO— wl- 

piBVxnJ;  "lU  ponlflr*  r«v!%  aniact 

Aipudrln  of  •»»",  pioituciaj  temimu- 

l)i^  uid  M«M«laiwl  camtng  pntrtfanrtnu 

<i  dw  Mmpniwd  lli^  ad»tc  la.    If  iht 

fliiriiil  Maksns  ar*  dUiribntcd  ora  th* 

M  li  a  Atj  aaa«crii,  and  Ibcre  b  not 

MiBfli  t^n  U  canae  bnomUtloB,  tlw  lul- 

[kffa  wU  n»a1>i  Bxed  on  the  Mrlb ;  ir 

■  li  ffSnS  la  a  wet  >c«aan,  the  tain  eauH* 

fcajamhw  1  III*  eSorliiiB  auxMb  b  the 

^MBflirrr,  anil,  odiiiig  "ith  ths  npcrt, 

Mpi  la  aaMiHute  rkiaAt.  shea  llicre  b  a 

Mas  ia  pdwewd  nlo  and  dp*  on  the  po- 

Uh%  ad  Mlifr  botSn  u  bcD.     ratr«- 

faedns  ^  tfcc  potato  b  lh«  Mai»T7iimor, 

bI  K  kM  a  (Wf  onoMiTe  mmO."    t1i« 


aadiora  bars  made  n(u«  eiperimenU  with 
•  niirara  of  ntor  aud  aulphnrle  acid. 
PermentMlan  and  polfoiiiD^  o!  tho  wBtDr 
vnrc  tbe  imnill,  anil  an  xgipliciittou  of  tho 
mtmiK  to  the  potato  caatod  diuMM. 

But  (he  q<ic*tlon  aamrallj  arlaM,  Vf^j 
tfaould  the  nilpharic  add  canw  di««ue 
only  in  the  potato  and  not  In  otb»r 
pbiitaT  and  on  Ihb  point  tbe  Xeafrs. 
BriM  iMte  m  In  the  daik.  Hera  we 
may  iDcutlon  uiotbor  theorr  which  ha* 
b«ni  propo«d  to  oecimni  for  ihta  potnin- 
blight.  ll  haa  been  obncrvi'd  that  ihn 
clei:tr(cal  Btatc  of  Ibc  aimoiiphere  ha* 
Bomtlbi-ng  to  do  with  the  culict,  md  in 
Irvland  the  potaUi-crop  li  deecribcd  u 
wearing  a  blighted  ippcaraoco  aflrr  a  pro- 
tn«tod  tliucdiT'ttunu.  The  theor^is,  that 
the  tbiTlric*]  cnnd^lioB  of  the  atmwpherc 
eaaaw  tbe  cnnrtnion  of  tbt  BUtEh  into 
dextrtne,  *uj;«t',  etc..  and  the  tuber  then 
Diolca  awaj.  Rut  %^\a  *e  ask,  Whr  did 
not  the  fane  cauevs  [iruduce  tb«  oame  et 
fecte  pifTloiiR  to  iMflT 

Ati  re|{inli  tbn  font  and  moulli  diaeuM^ 
Iba  cattle  and  olhar  aiiimiiU  Iraiel  and 
browao  where  ttiR  poUnn  hug  fallen,  and  il 
U  taken  In  »)th  thctr  food.  Tb«  acliic 
partldo  ndboK  to  tbclr  ftvi,  llpf,  and 
momtb,  dcitroTitig  the  acarf  ikin  and  mu. 
ooui  membnine  of  the  mouth  and  throat. 
The  ifinptomi  are  tieb  an  nitxtit  be  pro- 
duced b7  aulphurio  and  other  oorroiuTe 
a«ida. 

1  KabiUtnte  for  Parrbnifnt — Parch* 
meat-paper  liaa  Bcicml  ptopcrlliA  In  eotn- 
mon  with  animal  mcinbriuic.  It  ia  obtiliird 
bj  the  action  of  aulpbuiic  acid  or  chloride- 
of-tiito  toliitioo  un  uiisi^cil  paper.  When 
gulpbiiric  nciil  is  cmptuied.  the  be«l  *olu- 
ilon  )■  one  kilojcranims  (XS0486  pound*) 
Kn|[1I>h  conRrntnT(<d  tiilpljimo  leid  to  ISO 
)[ranimRt  (about  iA  ouiiui.'>]  uf  imler.  The 
piprr  In  dipped  Into  tliv  avid  eo  ■»  to 
niolttcn  both  aldo*  uniromil;.  Tli«  \i-\if,\\\ 
of  time  It  t>  to  rciQiilQ  In  i^e  haih  iIi^ptiTxla 
on  tu  ovn  thiekncBi  and  dcniiiv.  Tlici 
uiin'imuRt  time  for  tbe  ordiniiT  nntiipd  pn- 
per  of  wiminercc  b  &»reond»,  tho  niniiiiiiiin 
iO.  When  llio  icid  Lu  aclcd  a  iiiffieienl 
Tetiptli  of  time,  the  pBper  U  flrtt  dipped  in 
full]  KBti'r,  then  to   dilute  ammonia,  ngRiD 

in  water,  to  remove  the  tcid,  and  SuaUj'  i 
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if  dried.  When  it  b  left  1«  iMcIf  to  df7,It 
b*comca  (liriicliHl,  uii]  bu  ■  liatl  atl'*^''- 
■noi^  To  giunl  Bgoiiist  lliu,  tli«  rotloalug 
ptoocM  U  kdoplod :  An  tnillvu  »tr>|>  or  jia. 
per  In  pMncd  b;  oiaehiacrj  Gnt  tlirou|;b  • 
nt  of  lulpliiuio  loiil,  *iiil  Itivu  ilirough 
notcr,  UDiuODia,  aiid  wstrr  a^u  ;  DUit  • 
cloth-a<mr«<l  nillvr  ili'priiiui  It  nf  >  portion 
uf  llic  iiat«r,  nnil  fiiiiLD;  It  li  prcued  and 
Rniuutlivd  out  by  muiuii  of  politbcd  bcatod 
«jliuil»[«. 

WbMi  prop«rlj  nuumfactnred,  ptrdi- 
mt^nl-poptr  ttni  the  iudc  color  aticl  Iruiilu- 
cvni: J  a>  Aiiimnl  p>rcbmi7iit,iU(tru«tur«liu*- 
Ing  imdoigoaB  >  vltungD  froio  fibromi  lo  vor- 
nooua.  tapoiiit uroobcu(uiui<lli]rg(v«i:(ipi< 
citj,  iliiTcr/tuijcb  like  coidiuod  pirvhiiient. 
Whpn  dipiicd  ia  **t«r,  U  U-ruiiivii  ftolt  uii] 
Uai'ciil.  Ii  ii  inipcmimbli)  M  llqulil*,  tacupt 
by  dialjw^  Tbu<«  qualillet  rond*r  parch' 
QlHit-paper  upeclolly  aaltnlilc  Tor  dlplonmi, 
bopoftant  papen,  and  in  general  for  docO' 
luunu  whkh  it  Ii  dcdrmblc  to  pnucrrv.  A) 
onniparvil  iilth  onllnuj  pariboicot,  ihig 
paper  pQ»c»cs  ibc  adtuitige  ibat  it  ta 
vei7  Utile  liable  to  be  attai'kud  by  iiinicu. 
Tlicn,  loo.  ibe  cbiiarkna  iiiMribud  ou  it 
consot  be  rOiuM'tl  wilhoul  dlfficiilly,  asd, 
wImq  elTaciKt,  laiiiiot  ho  replatMid  by  oth- 
vrs — a  iwcrci.-l  ipiamnleo  aKalait  alt  kladn 
of  faliiincatiDii.  By  rcajioQ  of  lu  fitm- 
noH  and  durability.  It  ii  ipedally  luiivd 
foe  plan*  uid  drantne*.  particularly  archi- 
iMtatal  dra<rin(.i^  whioU  an  mirrli  eipoaeit 
to  BKdalun!.  Futther,  it  \bv^\  bu  lined  for 
MTeriug  books;  or  Ixjokti,  ruapil,  ulu.,  for 
oi«  ill  nL'boulr.  euuld  Iw  priulinl  on  it,  and 
vQoId  be  Tury  durable,  la  plaoe  of  aninml 
loembniav,  it  in  well  tuttnd  for  corerlng 
Jar*  of  fruit,  eitractii,  eie.,  u  nlio  for  cos- 
iMcli&K  the  pans  of  dliiillinK  Dtid  other 
•ppualnn.  It  ftimlibea  excellent  eulngi 
Ibr  aauaagca.  In  lurgery  rl  ii  ewplotwl  iu- 
■tMd  of  linen,  oCled  clotb,  and  gulla-purcba, 
tsr  dmotng  woaiids. 

lapnieBeals  In  Stnct- SprlaUit. — 
An  itDproriid  niDthnd  of  aprfnkllng  RtreaU 
baa  bovQ  ptlvnlnl  tn  Bn|[land,  by  mean*  of 
■bicli  alnoit  Hve-alxlh*  of  the  «ipcn«e  of 
■atoriag  may  be  aoTtd.  It  appeal*  that 
Ike  eoit  for  labor  In  nattrias  the  itr««la  of 
I<inil"n  aieracpa  about  |67A,')OI>  per  aa- 
tLe  «0BI  of  waWr  b«ng  addilrunalj 


and  it  ii  contended  Ibt  tlile  wmk  cia  te 
done  in  ■  bt  nDr«  efleoNwl  m4  adnata 
giioua  miuuuff,  by  a  (yslCM  of  p«>mawsl 
pipua,  for  on  expoidrlare  tS  lou  (bM 
(13,000  pel  aaaum,  nhile  Ibu  tntcnst  apia 
ibc  plant  ncoaaary  for  the  purpoae  bouU 
DutvtMcd  tlOO.OWi.  ABFipniBUDtn^i 
ill  tiydv  Park  nimiiM  Ibe  oooclvtiaii  Ital, 
«ilb  the  periDtBeDt  ^M*  rafened  ta^  ika 
terrioM  of  una  nan  >ouid  Im  amply  i^i- 
«t«iit  for  laying  t^  dnu  over  tha  vholc  tt 
tha  drirca  and  ildea  in  that  park — ■  taak 
wblcli  at  ptcstot  ea^iget  twenty  bm,  wU 
H  tnany  hotMa  md  ekrla.  Tfala  ana  nar 
be  taken  u  a  acreoty-flflh  part  of  the  total 
roaJ-wiiy  in  Londoa  to  be  vatered;  and 
hence  ire  may  conclude  (hat  abowt  aeia^y. 
Gre  men,  whbuut  either  huTHH  or  oaiU, 
could  water  tba  wbolo  meu^nfi*  at  Ik* 
I'uat  fcir  kbor  aboto  alaied.  The  city  pi*- 
rmniviil  of  London  t*  ^ng  Ilia  euti*r 
xerioiii  cflo«id«taiioB;  and,  If  water  t*  lo 
vfiiiiiiiiii]  in  nua  far  tha  porpoa*  of  laying 
itnd  on  Ihorougb&itu,  tin  plaa  sill 
Wm  be  generally  adopted  on  being 
practicable.  It  I*  to  b«  hoped,  bow* 
thni  liefor*  long  dcDquMcent  lalta  wI9  I 
eniptoyrd  for  tUl  porpoaa  ralbtr  than  i 
tet  Tha  a*c  of  water  in  miniaier  hxleM 
the  decay  of  orgndo  nutter,  and  thoa  j 
objoc^onaUa  (ram  *  MadiM?  po!«t  of  i 
Dctli)Uesceut  aalta  will  not  aloo*  ky  I 
diut,  but  itill  alio  diiiiiifBCt  the  ativeM  1 
checking  decomposition. 

Freneb    l«wtUliMi   Ut  Ifc* 
■•*t  of  Stiratf. — Ibu  Fn'ucli 
m«l  at  Lyoni,  on  Aiigntt  SIrt,  Iha^ 
addrata  bdag  mada  by  tha  pt 
ircbgM.    Be  traced  the  hlMory  of  i 
lifle progtvM during  the pait  hundred] 
and  adroeattd  the  elaitDs  of  tdene*  ••  I 
lni|)ort(uit  btiuu^of  general  edtioalloiL 
rrpurts  of  th*  teoretaiy  and  Irtaanitr  I 
tliat  lbs  AMociatiun  i*  in  a  lltiurbibing  I 
and  that  it  bu  alrca'ly,  hi  ila  aecoad  ] 
oomownocd  to  gira  naterlal  i 
10  oit^al  Invafilgalora  of  •eitooa. 
niwt  luKabla  of  the  papcra  raad  to  iba  | 
pril  mmllnfa  were  tha  folloii  :ng :  I>r.  1 
lUaae,  Seixoon-M^or  el  tho  Britiah  , 
00  "Ttf  Meau*«f  gnurdlng  agalnW  ' 
em :  an  Biaay  Uaed  on  Practbal 
edg*  <f  tho  Oaitwa  ud  Hode  of 
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tin*  of  dul  IMwMc:"  Tcraud  Papdlim, 
«■  "The  RduloM  b«wo««  Sdcneo  and 
■i^hj  lai;*'  lbeAbMDDOi««t,«a"The 
Ttmrnmne  m^m  wf  SoltiM:"  u>d  Dr. 
BwiWwi  oa  **  The  Fopoku'oa  of  Pnopi!." 

Ou  iTlhi  Wrtifi  <f  the  Fioch  Amo- 

liifiM  t»  4en««d  M  the  nwdiul  icicae««. 

b  <Ut  aifciBuMfl,  Vbm  ttxM  naartvbla 

Mm  nra  Ifcaw  of  M.OIIi*r.  on  "Tha 

flM^cd  Mmu  of  fkTeriuii  tiic  Qrantb  of 

IbBdnaklbfti"  ILChunaii,oii  "The 

TiHislMion  «t  T^ibcraiotle  ihroaeb  the 

Vt^kmOr^m;'  K.  J.GtTM,a«  -The 

kqavatfaia  of  ike  C^iiriaBne  Ltni :"  •□•] 

I.  IMi)',  on  <*  A  PfajraiofagiOkl  Thcor;  of 

tePMiiBafLora." 

b   Mdm^lOSJ,   V>   Ms;   IBMItlOII    H. 

lip  Ml'*  "  Bdcioliiglal  ItMnraliWMi  the 
Uiif  Iha  Smm  Hid  OUmt  AMuBU  of  lh« 
&■■;'  M.  CbuTtl'i  "  Otanrftilonii  on 
aalM»Cn«t  of  dntfOU,"  OabHat  Uar- 
lia  Ml  Abd  Hordu^D*  oa  "The  Pia- 
MP«  if  Mu  In  (be  TetlUrr  rerlnd." 

IhiA«afaalMCtiaap(«MMi  iMtlercf 
fiMiMitatoalr  br  iliandMa.  In  ibat 
'hNoiT,  M.  Hxset  nod  ■  |i4pc(  on  "  The 
•«nf  At  StoOMla  to  Ike  Esihuisc  of  Gmdi 
tM««  tt«  Plmt  ad  lh«  Almoaphete." 

Ik  Ckjplntiafk.— A  >W7  hg«nto«i 
Mr^HM,  Ike  ciTpMgtaph,  *m  raMailj- 
terfM  bf  it*  fatetMOir,  Feltyritt,  in  « 
11  w^ioiuii  to  die  Fnocb  Ai«<)(bi7 
>!  timaei.  TIh  crTirtopapk  i>  k  con- 
tbMv  ■li«fa4  for  aplj^  &ibd  od  the 
^M  wl  MBmrtaw  sUi  maihiiDiliod  d- 
M  <&>*  Ikfj  ma;  b«  M0(  direct); 
•Mndf  hj  Ul(^r«ph,  Uie  polar  co- 
ot 01*  potota  vhioh  dslenBine  • 
Bj  owna  of  ihia  faiUtiniiiMi, 
Sb»  Tork,  for  tuunc*— 
tar*  ■■  AtBH*  M<n  and  nMad  down  lij  > 
■I  snjt  polBl  tn  tahpa^le 
vilkhln.  Thc«7p(0|[rapb 
'«f  apadnaUd  are  of  a  cM*^  and 
V  Uai,  alK>  (radnalod  and 
Ike  nttia  ar«.  Ike  alidade 
M  b  a  anaU,  Ala  plau  of 
■■&  iMifc  maj  alida  up  and  dova  iu  cn- 
tm  fiJlh  0«  Ika  mica  1*  a  Uatk  point, 
«<  ttik  H  li  fUa,  Ma;  aMo^  e»wT  pe* 
<lb  pHiliM  vtAla  lU  arc  A  aiglit  b 
tal  b  kaal  of  lk«  hMttnnnaL  la  ord*r, 
■a,  k  a^  4oa«  tka  uiiillaai  of  a  giren 


figure,  the  «b«arrer  placrt  hl»  aje  at  the 
(l^t,  and  brlof^f  iho  hliek  niwrli  on  i1i« 
ndca  OTcr  all  the  ehiaf  poiiiU,  and  iiiarkB 
ibclr  poUr  ooHrdhiaMf,  a>  nhown  li;'  Ibv 
poailkmi  of  the  alidade  anil  Hie  iliilit]!!. 
ptunt.  Throe  Dumbcrs  maj  then  )>c  irnim. 
mtllfd  bj  telcgnpli  anprbcre.  Wiih  the 
BWJvUnoe  uf  anotiier  ern'*''E™P'>. '"  which 
th«  mioa  ia  replaced  b;  a  t\y\r  or  pen,  ihe 
poiuta  nutod  67  the  Br«l  initruincsl  are  at 
one*  found  and  oopivd  on  paper. 

Larallutlan  of  tb«  FanllT  of  Spnntu— 
la  a  recent  nicmoic  on  ihi'  tocalixnliou  of 
iho  fhcoli;  of  apccvb  In  the  antitriur  iobra 
of  the  hndn,  the  embont  phTalolt^Ui  Rouil- 
kod  mmmuaicatca  to  the  Frpoch  Acudinn; 
of  Sciences  the  results  of  hii  pmtnteted  ra-j 
■earchdoa  that  aubjort.  Snmrof  tlioc 
eitpd  bj  him  in  the  courrc  of  Ihe  aamolr ' 
arc  o:ilnimet;  curioiu.  In  lomr  tnatnncMi, 
aay*  ho,  tiie  inabilitj'  to  tpcalc  ii  retiricted 
to  a  certain  dntn  of  wordt — oertniD  proper 
nanirti,  for  inMauce ;  in  ulbcn,  it  citt'nda  to 
all  Iiuitrr«Dt» ;  iu  uth«n,af^D.oiit<rpronit- 
ncDt  clrciuu>ta(ic«a  aro  intuited ;  and  so 
on.  Cmte  ulb  of  a  own  vho  had  loat  tiio 
recollection  of  all  nouiu.oiAjrfanMni',  and  who 
would  coiutlract  hi*  phraiiu  perfvcti;  and 
rrgnlail;,  tbn  placn  of  tli«  nouna  b«ing 
alwafi  left  vacant  ttoniR  jran  a|io,  U. 
Boaillaud  riilied  n  pailont  wlioic  vofobu- 
larjr  did  not  contain  a  alngli-  rtift,  but  vbn, 
nolwilhslandin^,  talked  irlth  remarkable 
tolubilitr:  Ml  language  vaa,af  oone,  pcF- 
ftctlT  aluul«l[igible-  Other*  are  unable,  of 
their  oirn  ai'oucd,  to  irrile  tonie  pnrtioilar 
■onl — tumtt.far  iiintaoce— IhouKh  tbcfvan 
copy  it  Khvn  it  \»  plained  tit<ror«  Ihcm,  A j 
ladj,  (orlj-thrMi  jcara  of  ajjr,  waa  »sdde 
deprlTcd  of  tha  powor  of  ajXHtch,  and  va 
Ibc  Cochb  Eloapllal ;  ahc  heard  and  nnda 
(tood  pcffeotl;  «T«r7  thloft  that  naa  aald  ' 
to  bar,  but  oonld  not  apeak-  She  could 
etpnaa  boradf  in  writing,  boaever,  and 
tliuf  It  waa  learned  that  the  auffarcd  pain 
in  the  forehead.  Fruni  IliMv  eaata,  It  fid^ 
km  that  aphaais  !a  produced  bf  an  tne 
pscli;t«  ewonu  (lie  coitMEnate  oiovemonta 
rt<iiilsite  for  praDonciatinn,  and  that  It  Irai 
solhia^  to  do  allh  loaa  of  pmaiorj  at  t«  tha 
naaiiing  of  «orda. 

According  to  M.  Bonllland,  thoae  pb» 
DOinana  art  praducod  bj  ladoaa  of  Iba  an- 
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letiar  c«i«hral  InbM.  B«  cTiJin*  thU  Ui 
UmiHT  b  conltnatd  bf  iha  tmuIu  of  nercral 
•utopalw,  uid  umtU  tlitt,  vbcrenr  he  luu 
bad  an  opponuoltf  U>  sntuiic  tho  brtla  of 
pMlanMKffisctcd  \a  Uiia«a7,bc*I»a7>foiiiiil 
Uia  ablcfior  lobe*  »>ftcu«J,  iDflnmcd,  aod 
more  or  lc»  profounill;  dlnT^oiEad.  Tlicac 
vic*a  gsrc  rise  la  a  wann  ilisciuaui>D  wUcQ 
Uiej  vore  ftnt  publialiBd  lo  tho  Aoadcm;, 
and  FiouNM  guntribuW  au  hapurtant  ne- 
moir  on  tb<  aubjcct,  in  *liich  hi!  look  tha 
grounil  Ihitwhiln  ilieei-rpbtil  lobm  )>o<ikuih 
the  bonliiw  uf  fill  tiiul  ptrooptiou,  Uia;  <lu 
not  voOnliuuU  iBOvemenu,  lh«  Utcar  Tiiuo- 
tioa  ■()p«rUiiil0|{,  teoonliag  lo  tum,  Co  Iho 

11  BouillauJ  (uru  up  u  follows  lh« 
ooiivlutions  to  Hhlch  ba  bas  ba«D  ltd  in  ihn 
eouiM  of  bin  oludiat :  t.  All  hjrlniia  of  the 
fkcull;  of  upccch  bavn  ibelr  OTlgln  tn  Btfeo- 
licA*  of  the  Itonlal  lobuL  In  tonic  liulascvci, 
(bb  lulon  to  the  ficiUty  oTipcccb  la  oolng 
lo  iba  fact  that  the  coordinated  movement* 
Tt^uialM  tbt  til  pronunciatiom  of  iMnJi  caD- 
nnt  bft  (Acoutcd.  Therefore,  there  exiit*  in 
tbrac  anterior  lobes  a  oobrduutbg  centre 
for  thi«  dncriptioa  of  TuJaiUarf  novancaiB. 
la  other  iiuTaaeea.  luioiu  of  the  faculi;  of 
■peooh  have  a  bearing  oa  the  vordb  ibeto- 
aolviu,  and  not  oo  tha  act  uf  pronoiutting 
them.  Tbunfoitk  thvr«  vxM»  \\t  tho  Kami! 
k>b««  uiother  cpoliii,  wiibout  th«  ooSpen- 
tiOD  of  wbiuli  apMch  is  lu>pu«8>ble. 

Si  Wbao  eiiliiT  nr  both  of  theM  omidi- 
tiou  •sU,  tht  fiuuliy  of  «p*«cb  10*7  be 
Injimd  or  nttcrlj  lorn,  whIU  all  Ibn  other 
«p«caal  Inlellecluol  lacultlca  nunaln  Istacl, 
•nil  iiiti  ttno. 

TbB  RcbolMlnit  tX  Intlorb— Id  the  re- 
building of  the  taj  of  Antioch,  dntrojod 
bj  caithqnakc  lut  yrar.  the  cblaf  engineer 
of  the  prorlnee  of  Aleppo,  ICr.  Daddan,  an 
Engliibiniui,  dH  bii  beat  to  iaduee  tbe  pro- 
pla  to  pToBt  bj  the  eipoiicnco  of  the  put, 
■ad  to  oaoitniot  tlieir  bouiea  and  laj-  out 
their  MfccU  In  aueh  a  masncr  that  the 
remirrmoo  of  ranb'iuakf  miKlit  not  n)»in 
prot«  ao  dMttrnatini.  But  immtibilitjt  li 
tli«  U<r  of  tba  Kaal,  aad  tbit  p«op)e  mlU  not 
ilDit  (h«  aneivnt  patbi.  It  ii  *  tiiinuBont. 
bet,  tajt  tho  Bitilirr,  that  manj  of  tbe  vio- 
UmB  vm  the  occailoa  of  Uir  laal  cartliquaku 
mi^t  bar*  eieapcd.  If  the  bouua  bad  baan 


bulk  irtib  lima  «r  boaud  with  woa^  i 
the  tatOM  bad  not  boc*  ao  namv  that  iba 
mwi  of  fallit^  buildiagi  rod  «•  ibc7  ernm- 
bUd  dowo,  to  ifxta  one  deatrdctjia  beap 
OTtT  (b«  (TDnda  of  pnple.    Ur.  Btiitm 
prapoacd  tbat  iikelel«n  bouMi  ahoaU  b« 
tKvlvd  *i^  timber  b«lt«u>,  well  titd  <» 
g«ther  Bitli  iron  liand^.'on  Bhicb  oreriwa^ 
ingn>u[i  •tould  r*>L    KlOiiie-*»)la,G«luMlad 
wLtb  lime,  were  tbfs  la  bu  loii  up  araiHd 
the  KCKiiluu  fiaujiyi.  in  onlor  to  aSOtd  pm- 
tWTlion  fiwu  aiui  atid  Ittio.    A  «hn«k  if 
>artbi|«akii  (whirb  l»  a  luatia  of  tn^oat 
occairaiica   at    Anttocb),  bow   fcmidabi* 
aocTcr  it  migbt  bit,  oould  ibaa  do  no  imm 
thin  throw  ibo  kIodoabU*  outwai^  wUi 
Biine  of  (he  GdJing  atonal  oouU  nyara  tb«aw 
ill  thv  boutet.    Tba  now  plaa  of  th*  tovl^ 
bj  amiKbtaoiog  and  widwim  tha  labfriaA 
of  lortuona  laew  which  pcariouil;  rriill^ 
would  iBTe  tha  inhaUiBiita  bom  ancfc  (f 
tha  danjcnr  aAcr  wealing  from  Uidr  I 
Hut,  *a  hai  batli  abead;  aaid,  tluac  i 
tioBi  hara  bean  diart^iKkd,  and  tlia  taa 
ta  beginiilDg  to  ri(e  again  oa  it*  oU  Utalt 
liana,  buUtwiih  nud  ioMeail  of  limcotl 
Ukol;  to  doftref  it*  lalnre  populaiica  h 
eTon  gmtcr  proportion   tlun  It  did  iM 
year,  for  incrcucd  poTerlj  nakM  lb«  (r* 
hoiuc*  woakd  th«B  «(«•  tbe  oU  tmot  i 

IntellL^nM  of  lk«  Taad.— At  the  I 

emt  inceliuE  <^  the  Auicri(a.Ti  Aa 
for  the  Adtiuei>ni«ut  of  SoT«w«,  W4J 
Portland.  Hr.  ThomM  UOl  read  a 
the  inMiligcnee  of  Madi.  i^nii;,  aAMOS* 
int«r«atiiuceiBmpl«t  of  Chair  aif^l;,  %i 
Boriptian  of  (b«  tuean*  bj  which  iha  ( 
coni.rivu  to  foroe  d«wo  ineonvon'mi  I 
of  food.      "  Whwi    our  toad,~  Mj» 
Uiil,  "ttatii  IbIo  bl>  month  part 
RAiit  loo  large  for  hli  tongue  lo  I 
hi*  throat  (and  I  baie  known  of  I 
Icmptlng  a  wounded  baRiniiiie-UTdX  1 
KKia  lo  the  ncareat  atone,"  and  otM  il4 
pieft  lU  rititiaiKf  in  a  rer;  lit«ial  i 
Thl«  can   be   obserrcd   at  oar  liin^  i 
tiiiuc*  tiie  au'hor.  bir  tjing  a  iooutC*  I 
lcf»  together,  and  throwing  It 
amsll  toad. 

On  one  oe«aaicm  Ur.  Hill  jE^reat 
loiMitil  to  a  little  load  in  it*  neoond  an 
At  otite  the  loouM'a  li«ad  waa  dowft  I 
ortatiirc's  throat,  tha  bMar  parte  | 


NOTES. 


i»7 


■V  1U  iMul  Ui«Q  MneU  lor  k  ««••  «r 

>M;  tut,  •■   Doie  au  to  Iw  fotmil,  he 

WfralU*  IwMd  aad  crcpl  Along,  piMhtaig 

Uw  Iwtiii  apMMt  tiM  giwiiiiL    Bat  Uia 

pu—J  au  IW  MDOOlb  (r  nttcd  f«lk)  ud 

l&d  uglo  al  Bfckb  tbt  locMl  Uy  to  l]i« 

ffoiai  too  taaU,  md  ibM  bo  (inKna*  vu 

iMdft.     "TolMtTawUwAnitU,  b«Klr>l];lil- 

«wd   ap  bb  UbdJ^ii,  tMM   la   Tain.     At 

hoflh  b*  llirt*  np  bl*  liind'qaar1«n,  and 

«ffW»ll7  alood  on  U«  head,  or  rutbcr  <a>  the 

IbobM  MkUng  out  «f  kti  mouth,  and,  aflcr 

r«fiMilB(  IhU  «■«■  or  twiee^  MMModtd  in 

(MtiNs  klMcir  MUlda  fall  dhuMT." 

On  vioibci  komUm  Ibo  wMbar  u«  an 
AneftMD  IM')  ditfwlig  dS  mi  eanhwutm 
in  Ibo  IbVovine  w%y.  Tba  votm  waii  «o 
l(MK  tb*(  it  bad  to  be  ■vallaved  hj  mc- 
tioa&  Bui,  ■bile  OBB  «Bd  Bia  Is  tlie  iati't 
■>o— rii,  the  Mhn  (Bd  vat  ooiW  abuut 
hk  bwd.  "He  Bittot  untS  the  vom'a 
wrtlkinp  gat«  him  a  cbanM,  aod  t<n1Ja*«d 
balfanlochi  llii.'n,ukin|CMn<{iwitlitii>]«««, 
tr»U«d  Air  •  ehaooe  (oi^«  In  aiiudivr  'i\ti(- 
iaah.  But  tbvre  wets  m>  losiir  lialf-lnchm 
W  Apeae  of  ihM  at  iN^tb  U*  Jawi  |[n« 
Mrcd,  loM  ihHr  DimoMa  of  grip,  wA  ibo 
wom  «n«W(l  out  At^^gklhi  of  an  faxib 
b«ltf«Hi  cacb  hatf-bKb  mllatrin^  Tbn 
toad,  pcmhingiUi,  tovi^bi  bb  riKbt  hand 
lo  bb  jan,  pMpta^  (■b*  abalMDm  vhb  bin 
foot,  uid,  li;  a  lUtlo  •Sbd  |;clllai[  boli)  ol 
iba  >ana  iii  hb  aUnuab  frgao  tba  oulildo, 
ha  tbu*.  b7  bla  TrnX,  held  ttM  to  atil  bf 

rgalnrtl  by  t*«b  avaltov,  and  prucntlr 
dad  In    getting    the  wotm   mtlrcl}' 


^^«alB< 


•n»  Sn^  lhrl«r».--rr(ir.  ChariM  A. 
Toaagfn  |Npcr,  load  at  the  Anwrtcan  Km- 
••datlaft,  «a  ■  Uqdd  «o)ar  «raM,  lad  to  a 
«a(7  anknaked  ^dlacnwlw.  lite  tnlbor  la 
bdlMd  talMbl,»Wi  7a]re,8M«hi.  and  otb- 
0%  Ibat  (be  Hn  la  nMkl;  gucoiu.  At  tlic 
MMo  iIbc,  tbe  •raptioii  wUdi  u«  ooallini- 
any  ocmnliis  oa  ba  nr&M  atcaoat  oompd 
IbvrapfMiihtuii  tfaaiihenbacraat  of  Mine 
klad  aUdt  rculaa  tlio  fanpiboncd  gM««, 
^hI  IbcvMgb  «yab  tber  force  tlicir  <*%■}  in 
JaU  allti  gTMt  TioUocc  Aiicurd[Dg  lu  th« 
Mribar,  lUa  envl  inaj  oonaltl  of  a  mart  or 
Imi  eontlMnna  abaet  of  dttccndlng  rain— 
tM  b,  B  downfall  a(  lb*  ooodeucd  rapora 
c(  iboao  asMtab  oUek  ira  Iemh  fion  tbe 


•pMitMMpa  «iiit  in  tbe  fun.  Tb«  eon. 
Ibiaoua  efHai  of  Ibo  aolar  h«it  l>  «(tnlva- 
loet  to  thn  (npply  Uui  voold  bt  doreloped 
b;  lb*  candi'UMaiion  from  rtOHn  M  aawf 
of  a  layer  of  about  fi*e  fcM  ibkk  over  lb* 
whole  lurfaoc  of  Ibe  rub  ttvrj  minnle  of 
tim^  Afl  Uiia  1nrtii4'n4uii«  raiu  d(?i^(ii<^a, 
lli«  *elo«ily  of  tlio  fiilllui;  (lr(>|i»  would  be 
rvlajded  hj  tbo  rciUlantc  of  liii-  dcnurr  j^ea 
uliclumcilh ;  Ibg  diopn  would  coaWtc*  utilU 
a  conliaiioui  (bc«t  aould  be  fninH''l;  and 
ib>»(  iilinu  auuld  unite  and  fonn  >  aott  of 
boltoml««a  ocout  miing  oo  (be  oomproHad 
vapot*  beneath,  and  plcrrtd  Ii;r  hinnnicnblo 
aMcndiii^  ji>U  and  bubblM.  ll  nouU  li«vn 
ui  appruiimatvlj  vonKlnDt  dcjith,  btnuio 
It  vould  toni  to  Tapur  nt  ilic  boiiom  m 
rapidly  aa  It  Kiw  at  Ibi-  aurfior,  though 
pretukbly  iba  Hiivkntw*  of  (bin  <<ciu(  would 
I'oeiinuBlly  lncn>M(<  al  ■  abw  isla,  Ktd  U> 
whole  diaiDctcr  grow  If^n 

lu  other  aordii.  Dr.  Tootig  would  ro- 
gai^  Ibe  mn  aa  an  «oomiouii  bulibb  nboao 
walU  an  atcadilj  tblckeoinic.  and  iti  H. 
ameter  ever  loncning.  In  proportion  lo  Iho 
loM  of  beat.  Tbe  bypotbcalf  oflbl*  no  pu- 
cnllar  Piplsnatioa  of  the  aun-tpotHibut  nill 
B^rve  with  any  of  iho  oilrrtDt  uplaantioiii 
of  (bat  plimomcnan. 


NOTES. 

PHor.  StaONo,  nf  (ho  Drov  Tbt<olo)[lral 
Scmiiinrr.  Uadiaoo,  N.  J.,  U  omabini;  an 
CKpcdilitiQ  lo  Eeji-I  and  lh«  Boir  Land. 
It  will  itait  about  Clirirtina^  and  will  vjo. 
hracc  in  lu  iirrtaH^d,  enginccn.  urlliti, 
aclvolbt*,  and  a  oelvot  party  of  tourliK.  all 
undw  diarM  of  Pnl.  gtruoR.  afaift>"l  by 
Prof.  T.  KoTUMi  and  Ilr.  Gtwxo  Jlu 
PowcU.  ^ 

Tni  jRbrfm  3Mlatl  and  Sur^tt^  Jbitr. 
noJ  rtporti  a  case  of  icnl-stphyitation  fMln 
tbo  inhabtion  of  coal-gu,  wliWh  »u  very 
■uc«fMteU<r  lioaUd  \ij  iliv  adminiitntita 
of  onncn.  Four  men  tliH-pitig  in  one  roam 
bad  InhaM  Mal-ffad.  Of  lhrs«  one  died 
befot*  madioal  aid  arrired ;  the  oibcr  llireo 
««r«  Uktn  to  tbe  boipiial.  Kvo  l>>-«b  nlr 
and  BUnDlanl4  woro  re*«n«d  l«^  hut  ilie 
moci  morlied  drocla  followed  the  admiuis- 
triiloo  of  oxTii«n  na*.  Tbe  ioliabliun  of 
Ihi*  ajtunt  wa»  Tullowed  by  an  abagst  In* 
•tantaiieooa  improTom«Dt  ia  the  coDdUion 
of  tb«  palknM.  ](  wu  bund  that  tbo  >up- 
ply  of  Mygm  had  to  bo  kept  up  for  aamo 
timo  after  lbs  appooraaro  ot  Imprarnl 
reapirttlkm,  fbr,  wb«n  Ibe  admlubtiailoB 


taE 


vf  iha  pa  «■*  di«eonitaii*d, «  nlapw  oe- 
«omd.    Soon,  howaw,  tho  Impforamnu 
,  IfMinic  ptnnfttiBiit,  •nJ  th«  |wtimt«  nm 
^Uobargnd  ir«U. 

A  vairm  io  a  Ft«Dcti  f>rl«nilfla  pcriodi- 

(nl  tUMa  that  b;  fM<llnK  '■ilk-ooniiion  viac- 

I  Imtm  be  bat  obtaiotil  ooccMina  ct  ■  mng- 

.nlflocnlr«il,aad,  bjfMiInigtbenciilctiDn!, 

'  Wiitn  of  a  <rcFj  deep  anerald  grtva,    An> 

Mh«r  i^^lk-ffHi'cr  baa  obtainad  eorooDi  ni'  * 

bMntlAil  jrilii'',  oihvn  of  a  flna  gniTii,  >iiJ 

oth«n  again  of  rlolct,  b;  fbtdbis  th*  ailk- 

wonn*  OD  Mlncu.  or  0D«hSl«  ociula.    Ho 

•a;*  tbat  the  »)lk-««ini  muat  b«  M  on 

'  Bmlbtny-leaiea  when  TOudk.  aod  luppllod 

witb  the  »itie,  Iclluce,  or  dcIiIf  leiiTn.  duN 

be  the  1m(  iwcntf  dnjt  of  the  lam  lUigo 

ertbdr  lira. 

A  LoinoN  7Tm'*  cormponilml  bcstoKi 
ncrttcd  pniic  upoQ  ih?  tpntilition  of  Vie 
oper».houir  at  Vifmoa.  On  the  occulcoi  of 
Ihir  ali«li'*  Ttalt,  Ihiiagh  the  boain  ww  lllli'il 
In  (Torj  part,  and  tboUKb  the  Uin]>«ratiire 
Mtidde  wa«  no  1«m  ihui  U'  aftrr  auiKVl, 
alill  in  Ihe  ovrrcmvileil  liou*c  the  tem|wra- 
tur«  wti  j<i>t  ogrptablr.  The  thermoin- 
vun  Id  Ibc  housr  ttn  ondir  oontinnal 
Inipivilnn,  uul  tlic  temporatnre  regulated 
BocardWiR  to  Ihirlr  IndtontiouL  What  faoll- 
,  lutca  thli  n<iiiilailoii  la  that  thaga»JlghM 
I  ua  Qodar  jila»«  iilobaa,  whlidi  ara  m  sr- 
tasged  that  (be  mnnh*  and  heal  are  <arri«(l 
out  bf  the  Hue  whkii  it  iliove  rftrj  flame. 
Thia  amnsFiDCut  haa,  bceidea,  the  adian- 
I  taKe  that,  efen  vbca  tho  boiiic  U  full; 
tHumtDaui],  the  1l|^t  ia  Dercr  gloiitii:. 

CiUOLic-irtn  paper  b  am  muoh  i»«d 
for  packtog  fre*h  ineBt*  for  the  purpose 
MT  preaonine  theni  agilnsl  apuiliiig.  Tlie 
f»p»  la  prepared  bv  moltloc  flfe  purta  nf 
naarina  at  a  gtotlo  ^oal,  and  tlicc  itlrrlng 
1b  therooabl;  I«o  patM  of  carlioUc  neld, 
aftar  irhlcli  Hre  parU  «f  melted  paralllnv 
■rs  added.  Tlie  wlivie  it  to  be  nell  allnwd 
tacMlierttilit  coola,  after  nhiebU  la  tneltud 
and  applied  nilli  a  bru*h  to  Ihe  paper,  in 
qulroi.  In  the  snmc  wax  na  In  preparing  the 
naxed  piippr  no  muoh  uied  io  Europe  for 
wrapjiiiiit  variou*  artli'loi. 

Fnou  the  official  rvportof  naplaloO.  A. 

Slorer,  Iliitiih  polilieal  agent  at  UindaUf, 

It  woulil  appMi  that  Cppec  Burmah  )•  richer 

In  metntu  and  mineral*  than  ati7  other  conn. 

I17  in  lh«  knouT)  world.    GoU  eiUila  lo 

proIhaiOD  in  the  rirtr*  and  atreama,  and  in 

man;  dlitrleU  the  ((old  quart*  I«  Iliund  in 

ahundincei  bni  the  loralillea  arggenermllr 

malnriout,  and  the  minea  m*  not  deTelopeJ. 

Bllrer,  too,  Si  fuiind  in  eoDgiilenil>1e  quantt- 

(lea.      Rloh  dopoaits  of  copper  rilit,  but 

an  uDTiiUiicd.     Iron  ubo'indi  In  the  Shan 

Inatra  and  the  dliirlelt  prmlh  of  Handalaf. 

fili«ad  U  plentiful,  nad,  Ibaui.-b  tin  alata  In 

Vtfaii  Shan  flatM^  (b«  miota  haT«  oeTor  Iwen 


worked.  Coal  raual  ta  tlw  beat  BnglUl 
ocal  ha*  been  dWn«(td  !■  naay  pacW 
of  the  btertw. 

A  Bni.tK  ootrefpoDdoit  <^  the  Umioa 
Ttmrn  fittt  an  aoeouDt  of  tlie  tslnordlMij 
pvrfonoancie  of  tbe  n«v  PniHtan  Inbiitiy 
ami,  the  Uauser  gun.  The  writer  aara; 
"On  ■  dUtanM  of  I.UIU  metm  (I.MO 
jDrdi),  out  of  4K0  •boo,  3»9  falu  mm 
elTi'Ctnd  to  live  u,!gvU  placi-l  tii'lslnd  Mch 
othit;  and  on  1,400  mcirca  11,064  janbL 
out  nf  idd  ihiMa.  400  hitt  are  reporM. 
To  aiiBCk  a  line  la  a  eood  pontioo,  A^ 
(ended  b;  diacipluied  audiera  ariiAod  wWt 
tha  Hauaer,  would  bo  Ihe  gnntcat  bloBdat." 

0,  FiiimimL,  of  the  Auatrlan  Oeolo- 
Rleal  Inailnxf,  laiolj  md  before  thai  bodT" 
an  naiaj  on  "  The  KomII  rUiita  of  Oatv 
many  Mid  Aa«trin,"  wbieb  will  allraol  lh« 
MmMt  alli'ntiun  of  the  tlcidcntit  of  paleon- 
Kilu^ntl  boimj.  The  aulbcir  fimt  TUJtcd 
and  ihorougUjr  aludled  all  the  ckk^  ooUeo- 
tiuni  of  botanlnl  flMiUa  eilMing  Is  iha  two 
oouotrlea,  and  tbta  aat  about  a  rorlatein  of 
llie  aptclc*  dnKTibod.    Ut  atiowt  that  U 

ErtMnt  tha  aeieneo  of  phjUpaleonloloij 
.  in  a  •!>(<  of  ennftaainn,  tlie  aamr  vpeoiia 
briniE  often  deaeribed  norler  ililTmTit  DBmoa. 
PiflVreDt  portiona  of  one  plant  loo  often 
tiK'itv  under  vundry  namca,  beiog  Mm*- 
time*  rcrcrrad  to  widely  diTct*c  mom. 
Tfau*  wo  find  In  aome  eaaca  the  friilt  of  a 

Iilont  attributed  to  one  iptclea,  while  tta 
Mf,  truak,  cle,,  are  aitributeil  to  otiMra. 

Tin  pKfannaDco  of  Iho  "  WooWeh  U^ 
fanlB."  or  SS-inn  BngUafa  Bim,  will  profa^ 
bl;  brlnfc  about  a  ravolntnmiii  the  art  of 
naral  ootwtrucllon,  Ksparlment  baa  aliowu 
tbal.  with  lb*  HwrtM^ai^  of  powder  and 
the  70i>{Kiund  ahot,  tbeae  enomoaa  vagiava 
r»a  lena  Ihe  pr^eelile  thnrach  10  btlicm 
of  Iron  at  SOO  jai^  Ihrougb  14  tn«hra  at 
too  jardi,  through  19  inehc*  at  1,TOO 
jrard*,  throuch  11  Inehef  at  l.flOO  farda^ 
tbrougb  V  Indio*  at  4,000  prda,  Ihrough  8 
Inobea  at  4,aoo  varda.  In  each  oaae  Ihe 
naual  backingof  iibrI  wood  faaa  10  be  added 
lo  Iha  thiekncaf  of  tha  Ifon  tari;M,  Thiia, 
at  a  range  of  ut*x\j  An*  milea,  •  thcU 
oo^third  of  a  ton  in  weight  can  be  mde  la 
pierw  the  aidca  of  aome  of  the  bcarleoi 
iron-«Ud«,  which,  a  few  jmra  a^o,  were 
thought  to  bo  well  protccUd  by  8  or  * 
incba  of  Iron. 

Bis  eKvllener  Ohtrif  Pa«ha,  Hiniaterof 
Fortjgn  AIRiini.  has  made  an  order,  in  bo- 
half  of  hi)  Boicrnmmt,  on  It.  Dibcndiain, 
Sun  A  Col,  ^uTuinah,  (iofU^a,  IhrDaj;h  B. 
Boardilcy,  Esq.,  conauUgimrnU  of  the  Uni- 
ted Stain  at  .ticiandrbi,  Kgypt,  ti>t  Rftmn 
ton*  of  Sta-Uland  onltoa  aeell  ftr  ciillme  in 
Ejupi,  ufl'lir  th«  eipreea  dlrvMloA  of  Iba 
ruVr  of  that  couDtrjr,  Itmall  FMb^ 
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Bl  BEKBEET  8i>E>'CBB. 

Icrt  <rho  have  ac<coinpsnkd  roe  thus  Ear,  probably  eoroe  think 
tb«  contents  of  thes«  papers  go  boyotid  the  Utniu  implied 
tul&  Undrr  the  head  St%tily  of  Soeialagy,  to  many  aociolo- 
l  qocsUoBf  hare  been  iacidentally  diKCUBsed,  tbai  th«  iciuiice  ItMilf 
xeaa  in  s  mcacnrc  dealt  with  irbtte  dealing;  with  the  study  of  iL 
■itdag  this  criiicisro,  my  excuse  must  b«  that  the  tiuU,  if  it  is  oue, 
Men  scarcely  avoidable.  Nothing  to  much  purpose  can  be  said 
It  the  Btody  of  any  eciencc  witliout  (-aving  a  good  dc»l  about  the 
nl  sad  special  truths  it  iiicludi-^  or  what  the  rxiio^itor  hohln  to 
ratlu.  To  vinte  an  «iaay  on  the  study  of  astronomy,  in  which 
t  ah«ttld  be  DO  direct  or  implied  conviction  respecting  the  Coper- 
D  theory  of  the  solar  system,  nor  any  such  recognition  of  the  lav 
[tantatiMi  as  inrnlvol  scu-ptance  or  rt-jcction  of  it,  would  be  a 
,£tk«lt  to  cxccutL-,  and,  when  execute<!,  probably  of  tittlu  value. 
Bariy  with  Sociology — it  is  nest  to  impossible  for  the  writer  who 
\<mX  the  way  toward  its  truths  to  exclude  all  tacit  or  avowed 
I  of  o|Hnlon  about  thoM  truths,  and,  wcro  it  possible  to  ex- 
.  expressions  of  opinion,  it  would  be  at  the  cost  of  those  illus- 
\  aeeded  to  make  his  exposition  effective, 
most  be,  in  part,  ray  defense  for  having  set  down  many 
i  which  the  title  of  this  work  does  not  cover.  Especially  have 
myself  obliged  thus  to  transgress,  by  rcprrscnting  the  study 
'  aa  the  stndy  of  evolution  in  its  most  complex  form.  It  is 
,  to  otM  who  considers  the  facts  societies  exhibit  as  having 
origio  in  snpematural  interpositions,  or  in  the  wills  of 
niliiig  raen,  the  slndy  of  these  facts  will  have  an  aspect 
<  Bslike  that  which  it  has  to  one  who  coniemplates  them  as  gen> 

' Chailii lln ttldk of  th» swiw  OBtks  "Sluilraf  Sooi<Jasr-'' 
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eratod  b)-  processes  of  growth  and  development  coDtiooing  tlirotif 
oenturks.  If^oring,  as  the  first  vi«w  tacitly  does,  lliat  conformity  to 
law,  in  tho  Hcicntilio  Bcnsc  of  th«  word,  which  the  second  vk-n-  Uwilly 
asserts,  thc^ro  cad  be  but  Ittilo  commanity  botvrceD  ihc  mcthoda  of  in* 
quiry  proper  to  them  reipootivoly.  Continuotu  cauimtion,  which  in 
the  i>no  caiiu  tliiMV  U  liille  or  iio  tocidenoy  to  trace,  becomes,  in  tb* 
other  ease,  the  chief  object  of  attention  ;  whence  it  follows  that  then 
must  be  formed  wholly  different  ideas  of  the  appropriate  modes  of  iii' 
voatigation,  A  foregone  conclusion  respCctJng  the  nature  of  social 
phenomena  is  thus  inevitably  implied  in  any  suggCHtiona  for  iho  study 
of  thi-ni. 

While,  however,  it  must  be  admitted  that  throughout  these  articles 
there  runs  the  assumption  that  tJie  facts,  sioiultsnoous  and  sncceesive, 
which  societies  present,  have  a  genesis  no  less  nntnr.il  thnn  the  genesis 
of  fitotf  of  all  other  cluxses,  it  is  nut  admitted  tbut  thin  aKKumptioi) 
was  made  unawares,  or  williout  warrant.  At  the  outset,  the  grounds 
for  it  were  examined.  Ilie  notion,  widely  accepted  in  name,  though 
not  consistently  acted  npon,  that  social  phenomena  differ  from  phenom- 
ena of  mofit  other  kindrt,  an  being  under  special  proriilcnce,  wc  found 
to  be  cniiii'ly  diHcn!<ii((.-d  by  ita  expositors ;  nor,  when  closely  looked 
into,  did  the  great-man-lheory  of  social  affairs  prore  to  be  more  tcuablv. 
Besides  finding  that  both  these  vtrirs,  routed  as  they  are  in  the  ways 
of  thinking  natural  to  primitive  men,  would  not  bear  criticism,  we 
found  ih.u  even  their  defenders  continually  betrayed  their  beliefs  in 
the  production  of  social  changes  by  natural  causes — tacitly  admitted 
that  after  certain  antecedents  certain  consequents  are  to  be  eapeoted- 
tacitly  admitted,  therefore,  that  some  provision  is  possiCne,  and  thei 
forr  some  sulijcct-ni.itler  for  science. 

From  thowe  negative  Justifications  for  the  belief  that  sociology  is  a 
scaeuce,  we  turned  to  the  positive  justifications.  We  found  that  every 
aggregate  of  units,  of  any  order,  has  certain  trails  necessarily  deter- 
mined by  the  proportic!'  of  its  units,  lli-nce  it  was  inferable,  a  priori, 
that,  given  the  uaturcn  of  the  men  who  are  their  nnits,  and  eertaii 
cliaructcra  iu  the  aooieties  formed  arc  predeterminod^-otber  eharaet«i 
being  determined  by  the  cooperation  of  surrounding  condiltons,  Tbj 
current  assertion,  that  sociology  is  not  poKsible,  implies  a  misconcei>- 
tion  of  its  nature.  Using  the  analogy  supplied  by  a  human  life,  we 
uw  that  just  as  bodily  developmeut,  and  structure,  and  function,  fui^ 
nisb  subject-matter  for  biological  science,  though  the  events  set  forth 
by  the  biographer  go  beyond  its  range,  so,  nooiul  growth,  and  the  rise 
of  Structures  and  funetionn  nceompanying  it,  furnish  subject-matter  for 
a  science  of  aociety,  though  the  facts  with  which  hiatoriana  fill  ihoii^H 
pages  mostly  yield  no  material  for  science.  Thus  conceiving  the  scoptt^^ 
of  the  science,  we  saw,  on  comparing  rudimentary  nooieties  with  one 
another,  and  with  societies  in  diflVrcnt  stages  of  progress,  that  they  do 
present  certain  common  traita  of  ttructuTe  and  of  funotiou,  as  wull^ 
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_,_^^^^__^ J  llifti  of  dcvpJopnicnt.     Furthrr  comparisons,  eitoi- 

tnfiSSS^ofiXMi  ^vtpt  quvMtion^  sucli  an  thit  of  tiiu  relation  be- 
iTwa  toAaX  growth  s»d  organization,  wliich  form  parts  of  tliia  sam« 
■ticiiee— qnestioDS  of  transwDdeDt  import«nc«,  compared  with  thow 
oceDpyiog  the  minds  of  politicians  and  writers  of  hUtory. 

Tbe  difficaltics  of  tli«  Social  Scioo'ic  next  drev  our  attention.  Wa 
vcw  tbat  in  tlits  case,  though  in  no  other  case,  the  fsots  to  be  ob- 
Mrred  and  g«nieraUx«d  by  the  student  are  cxliibitcd  by  an  ag^re^aiA 
((which  hfi  forms  a  part.  In  \m  capacity  of  imiuircr,  bo  siionld  have 
Kiadiaatton  toward  one  or  other  cofKltision  rexpncting  the  phcnom- 
«■  to  be  generalbted ;  bat,  in  his  capacity  of  oitixen,  helped  to  live 
bj  th»  tife  of  his  society,  embedded  in  its  slnictures,  sharing  in  iia 
kviirities,  breathing  its  stmoKphcrc  of  thought  and  «cntiment,  he  is 
fvtially  co<-rced  into  auch  vii-wti  as  favor  hnrnioniona  ooOpiTation 
•iA  his  feilow-citieens.  Uence  immense  obatadea  to  the  sociul  soi- 
are.  nnparalleled  by  thoM  standing  in  the  way  of  any  oUier  science. 

From  ooosidcring  thus  gcntrnlly  these  cnnsen  of  error,  wo  turned 
t)  coa<uder  tliem  specially.  Under  the  head  of  Objective  DiHicnltirs, 
w  ][laaced  at  those  many  ways  In  which  evidence  collected  by  the 
ixiological  inquirer  is  intiated.  Tbat  extreme  nntrustworthiDe<B  of 
vftnunes  wliich  rwioUs  from  cnrcIf^Kncim,  or  fitnatieikm,  or  wit-inter- 
M,  was  Ulditrated ;  and  we  saw  thiit,  in  addition  to  the  perversions 
•f  iiatemcnt  hence  arising,  there  are  others  which  arise  fWtm  the  ten- 
Atncy  there  is  for  some  kinds  of  evidence  to  draw  attention,  wliild 
niJBDoeof  oppofiiic  kinds,  much  larger  in  qiianiity,  draws  no  attoa- 
tioB.  Further,  it  was  shown  that  the  nature  of  sociological  faets, 
ntk  of  wliteh  is  not  observable  in  a  single  object  or  act,  but  is  reaehed 
naif  through  registration  and  comparison  of  many  objects  and  acts, 
ufcci  thi-  perception  of  llirm  banter  than  that  of  other  facts.  It  was 
piblcil  ont  that  the  wide  distribution  of  social  phenomena  in  spare 
frcatly  hinders  tme  apprehensions  of  them ;  and  it  was  also  pointed 
Mt  that  another  impediment,  even  still  greater,  is  consequent  on  their  j 
fcrihation  in  lime — a  disiribution  such  that  many  of  the  facts  to  b«  | 
iealt  with  take  centuHfS  to  unfold,  and  can  be  grasped  only  by  com* 
bug  in  thought  muUitudtnooa  changes  that  are  slow,  involved,  and 
Mt  MST  to  trace. 

Bsyood  tJw*ie  iliflicnltie*  which  we  grouped  as  dislingiiixhing  the 
MJMcs  itself^  objectively  coTisiilcrcd,  we  saw  thai  there  are  other  difli- 
nhica,  eonveuently  to  be  grouped  as  subjective,  which  are  also  great. 
For  the  mierpretstion  of  human  conduct  as  socially  displayed,  every 
Me  is  eoHipelUd  lo  use,  as  a  key,  his  own  n.ntnrc — ascribing  to  others 
tfaaghts  and  feelings  like  his  own ;  and  yet,  while  this  nutoraorphin 
■bipetatioa  ts  indispensable,  tl  is  necessarily  more  or  less  mislead- 
itf.  Very  generally,  too;  a  subjective  difficulty  arises  fW>ro  the  lack 
•(  iMcDectaal  facalty  complex  enough  to  grasp  these  social  phenom- 
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enft,  which  «ro  bo  cstremrly  involved.  Ami,  again,  very  few  h^^^^ 
culture  g«i»cd  thai  }iluti(.icily  of  faculty  nM(uisit<i  for  concoiriDi;  and 
a<soepting  those  immenfiely-varied  aclualitiea  which  «oci«Ucs  in  difiVf' 
«iit  timea  and  places  dU{Jay,  and  those  multitudinous  posisihilities  to  be 
iaftrrvd  from  Ihom. 

Nor,  of  rtuhjcctivc  difficult  if",  did  thciic  exhaust  the  list.     From  the 
eraotiooal  as  well  09  from  thu  intellectual  part  of  tho  nature,  we  saw 
that  there  arise  obstaelea.    Tlie  ways  in  which  beliefs  abnat  social 
affikirs  are  perverted,  by  intense  fears  and  excited  hopes,  were  pointed 
oat.     Wo  noted  the  foelint^of  impitticn<>e,  ns  another  common  cause 
of  misjudgincnt.     A  conlniKt  was  drawn  tliowing,  too,  what  perverse 
esticaatcs  of  public  cveuts  men  are  led  to  mslce  by  their  sympathies 
and  antipathies — how,  where  their  hate  has  been  aroused,  tbej  utter 
tunquBlificdcouderanationBof  ill-dccds  for  which  there  was  much  excuse, 
Fwhile,  if  their  ailmirntion  is  excited  by  vnut  succeKRcti,  they  condone 
inexcusable  ilt-doedii  immeasurably  greater  in  amount.     And  ve  also 
saw  that,  among  the  diAtortions  of  judgment  caused  by  the  emotieos, 
have  to  be  included  those  immense  ones  geueratod  by  the  sentiment  of 
Joyiilly  to  a  personal  nilcr,  or  to  a  ruling  power  otherwise  embodied. 
These  distortions  of  judgment  caused  by  the  emotions,  tliua  ludi- 
cated  generally,  we  weut  on  to  consider  speeially — treating  of  them  aa 
dilTcrent  forms  of  bias.     Though,  during  education,  underatood  in  s 
wide  sense,  many  kinds  of  bias  are  commenced  or  given,  there  is  one 
which  our  educational  system  makes  especially  sirong— tho  double 
bias  in  favor  of  the  religions  of  enmity  and  of  amity.    Needful  as  we 
found  both  of  the«o  to  be,  wc  perceived  that  among  tho  beliefs  abont 
social  sITitini,  prumpted  now  by  the  one  and  now  by  ihc  other,  there 
are  glaring  incongruities ;  and  that  soientifio  conceptions  can  be  fonncd 
only  when  there  is  a  compromise  between  the  dieutes  of  pure  egoicn 
and  the  dictates  of  pure  attruiKm,  for  which  they  respectively  stand. 

Wc  olMi-rved,  next,  the  warping  of  opinion  which  the  bias  of  patrt 
otism  causes.  Hecognizing  the  truth  that  the  preserraiion  <A  a 
Bocioty  is  made  possible  only  by  a  due  amount  of  patriotic  feeling  to 
citizens,  wc  saw  that  this  feeling  inevitably  disturbs  the  judgment 
wticn  compariMtn!!  betwettn  societies  arc  maile,  and  that  the  data  re- 
quired for  Social  Science  are  thus  vitiated ;  and  we  saw  that  the  effort 
to  escape  this  bias,  leading  as  it  does  tn  an  opposite  bias,  is  apt  to 
vitiate  the  data  in  another  way.  White  finding  the  class-bias  t'obeiM 
less  c«sential,  we  fnund  that  it  no  Ie»s  inevitably  causes  ODe-aidedneaa 
in  the  conceptions  of  social  aflairs.  Noting  how  iJw  various  sab-elssses 
have  tbeirspecialtica  of  prejudice  corresponding  to  their  class-interests, 
we  noted,  at  greater  length,  how  the  more  general  prejudices  of  tbs 
larger  and  morv  widely-dislingubhed  classes  prevent  them  from  fona- 
lug  balanced  judgments.  That  in  politics  the  bias  of  party  interferes 
with  those  calm  examinations  by  which  alone  the  conclusions  of  Social 
Science  can  bo  reached,  scarcely  needed  pointing  out,     We  observed, 
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iMvrcrer,  UiaI,  beyond  i)i«  polUioal  bias  und«r  iU  party-form,  there  is  a 

Bon  g«fter*l  poliiicul  bias — tbe  bias  toward  ao  exclusively-political 

rinr  of  BOciil  sSain,  and  a  corresponding  foith  in  political  instrumeD- 

ta&tiw.    As  a(r«i-ting  tho  »tady  of  Social  Sctcnc«,  this  bias  viut  ttliowD 

to  b*  dctriincnial  aa  directing  the  attention  too  niucb  to    tJie  phe- 

aciwutna  of  •ocial  regulation,  and  excluding  from  thought  the  activities 

iqrahlled,  oanatitaling  an  aggregate  of  phenomena  tar  more  important. 

Laatly,  v«  cam«  to  th«  theological  bia«,  which,  nodsr  ita  gonoral 

iarm  xnA  nnder  iu  special  fomii,  disturbs  in  various  ways  our  judg- 

■rau  on  vocial  questions.    Obedienoe  to  a  supposed  divine  command 

ixiii^  its  standard  of  rectitude,  it  does  not  &«k  concerning  any  social 

tmunment  whether  it  conduces  to  social  welfare,  so  much  as  wbetber 

it  conforms  to  tbc  crcod  locally  Mlablished,     Heiioe,  iu  each  plant  and 

linc^  those  eooeeptions  about  public  affairs  which  the  theological  bias 

blt«n,  tend  to  diverge  from  the  truth  in  so  far  as  the  creed  then  and 

ll«a  aoMpted  diverges  from  the  tmth.     And  bcKidfs  the  [lonltivo  ovil 

Aw  prodoeiid,  tbcro  is  a  nugativo  uvil,  due  to  discouragement  of  tho 

btit  of  esttmaling  aotious  by  the  results  they  eventually  cause— & 

bUt  which  the  study  of  Social  Science  demandfi. 

Having  thus  contemplated  in  general  and  in  detail  the  difficulties 
iCth*  Social  Science,  we  turned  our  attention  to  the  preliminary  dia* 
ofGna  ftqtured.  Of  the  conelosions  reaobed  so  i«contIy,  the  reader 
fcandy  needs  lemiDding,  Study  of  tbe  sciences  in  general  having 
biea  pointed  out  as  the  proper  means  of  gcneraling  tit  habits  of 
Atoght,  it  was  shown  that  the  science*  cnpccially  to  be  attended  tOj 
m  those  tntAting  of  Life  and  of  Mind.  There  can  be  no  understand 
iqt*f  sooal  actions  witlraut  some  knowledge  of  human  nature  ;  there 
«a  be  BO  deep  knowledge  of  human  nature  without  some  knowledge 
(f  tbe  laws  of  Uind  ;  there  can  be  no  adequate  knowleilge  of  th<-  laws 
sfXiDil  without  knowledge  of  the  laws  of  Life.  And,  that  knowledge 
If  ike  laws  of  Life,  as  exhibited  in  Man,  may  be  properly  grasped,  at- 
be  given  to  the  laws  of  Life  in  generah 


Wkat  ia  to  be  hoped  from  such  a  prfsenlation  of  diSicultics  and 

mA  a  pcogtamcae  of  preparatory  studies  ?    Who,  in  drawing  bis  oon- 

didans  about  public  policies,  will  be  made  to  heoitate  by  remembering 

tte  aanv  obstacles  that  stand  in  the  way  of  right  judgments  ?     Who 

vil  think  It  needfnl  to  6t  himself  by  inquiries  so  various  and  so  ex- 

i*     Who,  in  short,  will  be  led  to  doubt  any  of  the  inferences  be 

dnwB,  or  bo  ini)uce<)  to  pause  before  he  drawn  others,  by  con- 

of  these  many  liabititivn  to    error  arising  from   want  of 

kaowUdgv,  want  of  discipline^  and  want  of  duly-balanced  sentiments  ? 

To  tbcM  qiKStiotts  there  can  be  but  the  obvious  reply — a  reply 

vUdl  tbe  foregoing  chapters  themselves  involve — tliat  very  little  is  to 

he  apeei«d.    The  implication  throughout  tbe  argnment  has  been  that 

tirvTctj  aociety,  and  for  each  stage  in  ita  evolution,  there  is  an  appro- 
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priatc  mo4o  of  fwling  bim)  Uiioking ;  iiikI  thst  so  ino4lo  of  feeling  : 
thinking  not  adapted  to  iu  degroe  of  evoluliou,  and  to  iu  •urroai 
inge,  can  be  periuancmly  established.  Though  not  exa«llj,  still  a^~ 
|avxitiiat«iy,  the  average  opioion  in  any  age  and  coantry  ia  a  fuDOtioa 
of  tbo  soda)  Blruclnnt  in  that  age  aod  country.  There  may  be,  uw» 
itce  during  tLnuie  of  revolutioD,  a  considerable  incongruity  bvtweftn  tbe 
ideaa  tliat  become  current  and  the  social  arraugementB  which  eziat, 
and  are,  in  great  measure,  appropriate;  though  even  then  the  incon- 
gruity docM  but  mark  tliu  need  for  a  rcadjuvlnicnt  of  inmitutiona  to 
(character.  While,  however,  those  Buocessive  coni]>ronu>c3,  vrhicb, 
during  social  erolntion,  have  to  bo  made  between  the  changed  natnres 
of  oilizen*  and  the  in*liluttoaa  evolved  by  anceatral  citiKvnx,  imply 
di»agreeineQts,  yet  these  are  but  partial  aud  temporary — in  tboae  »o- 
cietiee,  at  leant,  which  are  developing  and  not  in  course  of  dissolution. 
For  a  society  to  hold  together,  the  institutions  that  are  needed  aod  tbe 
conceptions  that  are  generally  current  mutt  be  in  tolerable  bannony. 
Hence,  it  is  not  to  be  expected  that  modes  of  thinking  on  social  aflain 
are  to  be  in  any  considerable  degree  changed  by  wbateTer  may  be 
said  respecting  the  Social  Science  its  difficulties,  and  tbe  required 
preparations  for  studying  it. 

Tlie  only  reasonable  hope  vt,  that  here  and  there  one  may  be  led, 
in  calmer  moments,  to  remember  how  largely  bis  beliefs  about  public 
matters  have  been  made  for  him  by  clrcumsiances,  and  how  probable 
it  is  that  they  are  either  iintrnc  or  but  partially  true  When  be  re- 
flActii  on  thf  doublfulnCHS  of  the  evidence  which  lie  gcnermliaes,  col- 
lected  hap-liaiard  from  a  narrow  area — when  be  coanls  op  the  per- 
veiling  sentiments  fostered  in  him  by  education,  coantry,  class,  party, 
creed — when,  observing  those  around,  he  sees  that,  from  other  eri- 
dcnce  Nclecled  to  gratify  seutlments  partially  unlike  bis  own,  there  rc 
Rull  unlike  t  iews — he  may  occasionally  recollect  bow  largely  mere  ao- 
cidente  have  determined  his  convictions.  Bccollccting  this,  be  may 
be  induced  to  hold  tlicse  convictions  not  quite  so  strongly ;  may  see 
the  need  forcritieism  of  them  with  a  view  to  revision;  and,  aboT«j 
may  be  somewhat  less  eager  to  act  in  pursuance  of  them. 


While  tlic  few  to  whom  a  Social  Seienco  is  conceivable  may,  to 
some  degree,  be  thu>  influenced  by  what  is  said  concerning  the  study 
of  it,  there  can,  of  course,  bo  no  effect  on  tbe  many  to  whom  such  a 
•olenee  seems  an  absurdity,  or  an  impiety,  or  both.  The  feeling  or 
dinarily  excited,  by  the  proposal  to  deal  aeientifically  wiih  these  mod 
complex  phenomena,  is  like  that  which  was  excited  in  ancient  times  by 
the  proposal  to  deal  scientifically  with  phenomena  of  simpler  kinds. 
As  Mr,  Grot*  writes  of  Socrates  : 

"Pfa.Tslc^  and  astroDOniy,  in  his  opisioo,  belonged  to  the  divine  eloM  cf 
phenomena,  in  which  huuinn  reacarvh  was  insane,  fruitless,  and  imploaa.^ 

"  Bistorj  of  Orewje."  t«l.  L,  p.  4H. 
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Rw  M  be  etsevbeFe  vrites  respecting  the  attitude  of  the  Greek  mind 
|kgeiK*«l: 

^V  "  In  Ilk  "  (tli«  etirlj  Gr««k'*]  "  vt«ir,  th«  dMcription  of  the  nun,  u  siren  m 
^^Moden  aatronoaleal  ti-Mibe,  woa)d  bare  ajipciirod  opt  iD«r«ly  absurd,  but 
^B|iririv»«Bd  bnpiomi:  «Tpa  in  later  tiRiM,  when  the  jMuiTirt^  npirit  of  Inquiry 
iJi  mad*  eoBttdcnbte  progreoi^  AnuigDna  and  otiier  uitrunutueni  iiiuurn.><l 
lb  (&«■»  of  bi«apb«m?  for  dtapertcnu^rlng  fiblios,  and  tr; iog  to  *t»\ffi  in- 
wkbb  Inwa  to  ibo  aoUr  pfacaomcnk." '  J 

^int  a  IilcpncM  oxi«l«  lictwrcn  the  frpling  xhen  i1i«p1ny<''1  rr-«pcct> 
ii|  pbenuin^iia  of  inurgauic;  Kiiturc  and  lh«  ft'cllng  now  diejiliiyud  rfr- 
(fceting  pbenomma  of  Life  and  Society,  is  manifoet.  Tbe  ascription 
"f  s»etil  actions  and  political  ercntH  entitvly  to  natural  causes,  thug 
taring  out  Providence  as  a  factor,  Bccmo,  to  tlic  rt'ligious  mind  of  our 
<iy,  aa  Memed  lo  tbe  mtnd  of  i)ic  pioua  Gnx^k  the  dixjicrftomficatioD  J 
rfllNioa  and  the  interpretation  of  the  celcBtial  rootionB  otherwiwl 
lbs  by  immediate  divine  agency.  Aa  vas  said  by  Mr.  Gladstone,  in 
itpcceb  made  ahortly  alU-r  the  pnblicntion  of  tbo  second  chapter  of 
I    tferelmne: 

^H"I  lately  r«ad  a  dlMnuIoii  on  tlie  manner  la  wlilcb  the  raising  op  of  par- 
^^■kr  isdiriJoak  o«eM*o&ally  ooenrt  in  ftvl  criiwii  of  homiin  liintjiry,  n«  If  j 
^^PBtMCrvd,  InvUble  power  had  raised  tLem  up  and  placed  tlisim  In  jiutioular  1 
ytHOna*  tot  >i>«-iii]  pnrpoMii.    Tbe  winter  (ayi  ilint  the;  Aro  not  uniform,  lint  I 
ttalta  that  ili«y  ore  c«miiio<i — ma  oouudoq  and  so  remarkable  that  men  would.  I 
UliaUe  to  term  tbon  providential  fat  •  pre-Mlenttflo  bx«.    And  ihla  wa>  Mid  I 
rtfc»ei  tbe  sniaHeH  notion  sppamllj  In  tbe  writer'a  mini]  that  lie  wu  glvinf  1 
ttlNinoe  to  an;  Ibiag  tbot  could  atartU  or  alarm — it  wna  *mA  si  n  kind  of  com- 
■oepUce.    It  wodhl  aeMD  that  in  lib  ricw  there  woa  a  time  wlien  imiakind, 
Im  la  ifBorancei,  mif bt,  wliboot  forfeiting  entlrcl?  their  title  to  the  name  of 
nibnal  ereatarea,  beHero  in  a  Providence,  bat  tliat  iiincc  that  [>«riod  another  i 
mI  gnaMr  power  bsa  arlBM  ouder  the  name  of  sdeoce,  and  tMs  power  han  I 
pm  lo  war  vhh  Proridence,  and  Providence  is  driven  from  tbu  ticld^and  we 
bavsew  tbe  happlaew  of  living  in  tbe  eelentSHo  affe,  when  Providence  U  no 
iMpv  IB  be  trent*d  aa  otbenriae  tbon  oa  idle  dream." '  J 

Of  tbe  mental  attitade,  very  j^encral  beyond  the  liinila  of  the  »ei- 
ntific  world,  which  ibcsc  attcrances  of  3Ir.  Gladstone  exemplify,  he 
bii  (iaec  given  further  illustration ;  and,  in  bis  anxiety  to  check  a 
■Mcncnt  he  thinks  misobievona,  has  so  conspicuoiuly  made  himself 
tk«xpen«nt  of  tbe  anti-scienliflc  view,  that  we  may  fitly  regard  bis 
fba^bil  on  the  natter  as  typical.  In  an  nddresn  delivered  by  him  at 
ttc  Uvarpool  College,  and  since  rcpabli»hed  with  additJona,  ho  aaya  : 

"DpM  tbe  icronod  of  what  la  termed  cvolotion,  Ood  It  relieved  of  the  labor 
*f  aacatioo;  in  the  name  of  oDcbonEoablo  law*,  Ho  i*  diicharnod  (nm  guvwa^J 
taf  (te  worM."  \ 

Tloi  paaange  prorea  the  kinship  between  Blr.  Gladstone**  cooocption 
tt  things  sod  that  entertained  by  ih«  Greeka  to  bo  even  elo«er  than 
H      >-BM8«ror6t*ec«;-*DLI.,  ^4<S.  *  Uomiig  FMl,Tt%j  \l,\Vn. 


IJ6 


THe  POPULAR  SCIMNCS  MONTSLT. 


aboTO  Bllegrd ;  for  its  implication  U,  not  simpljr  that  the  Mientrfio  ^F 
t«rprctatioD  of  vital  and  Eocial  phenomena  as  conforming  to  fixed  Uiri 
fis  repDgnnnt  to  liim,  but  that  tho  tik«  interpretation  of  inorganic  pli»- 
'nornvna  is  rupugnanU  In  common  with  tliv  andcnt  Greek,  lie  regard* 
M  UTcligtouB  aujr  explanation  oi  Nature  whieli  disiMiaBes  with  imiii^ 
diate  divine  Buperint«ndenoe.  He  appears  to  overlook  the  lact  ihitt 
the  doctrine  of  gravitation,  with  the  tnliro  fcicncs  of  pliysicol  a^ 
tronomy,  is  open  to  the  same  ohar]go  aa  tliia  which  he  inakea  against 
the  dcMitriiic  of  evolution;  and  he  seenm  not  to  have  remembered  that 
throughout  the  past  eaob  furtbtr  step  made  bj  Science  has  be«n  da* 
nounced  for  reasons  like  those  which  he  assigns.' 

It  is  instructive  to  observe,  howvvcr,  that,  in  thcs«  prevailing  con- 
MptioDS  expressed  hy  Mr,  Gladstone,  wbicb  we  have  here  to  note  as 
excluding  the  cuncepiiou  of  a  Social  Science,  there  is  to  be  traced  a 
bM^thful  process  of  compromise  between  old  and  new.  For,  as,  in  tha 
ourrvot  conceptions  about  the  onlcr  of  events  in  the  lives  of  prrsoai^ 
there  is  a  partnership,  wholly  illogical  though  temporarily  con*c» 
lent,  between  the  ideas  of  natural  causation  and  of  providential  tfr 
tei'Icronee,  so,  in  the  current  political  conceptions,  the  belief  in  di- 
vino  interpositions  goes  along  with,  and  by  no  menns  excludes,  tLt 
belief  iu  a  nutiirat  production  of  cflecta  on  society  by  natural  agencies 
net  to  work.  In  relation  to  the  occurrences  of  individual  life,  we  dii> 
played  our  national  aptitude  for  thus  enti^rlaining  mutual ly-destntctjia 
ideas,  when  an  unpiipular  prince  suddenly  gained  popularity  by< 
living  certain  abnormal  changes. in  his  blood,  and  when,  on  the 
aion  of  his  recovery,  providential  aid  and  natural  oausatioD  were  ai 
edly  recognized  by  a  thanksgiving  to  God  and  a  baronetcy  to  thei 
tor.  And,  similarly,  wo  see  that,  throughout  all  our  public  actk 
the  theory  which  Mr,  Gladstone  represents,  tliat  great  men  are  provi- 
dentially raised  up  to  do  things  God  has  decided  upon,  and  that  tha 
course  of  affairs  is  su  pern  a  tural  I  y  Ordered  thos  or  thus,  do«s  not  in  tb* 
linst  interfere  with  the  passings  of  meosares  calculated  to  achieve  d» 
aired  mds  in  ways  classed  as  natural,  and  nowise  modifies  the  discua- 
^on  of  such  measures  on  their  merits,  as  estimated  in  terms  of  causa 
and  coiisequeuoe.     While  the  prayers  with  which  each  legislative  ut- 

'  In  th«  spppiKlii  10  Iii*  rvpuMislied  iii1<lrt*A,  Ur.  Olail>Ion»,  in  nlut>tr>lica  oT  Ai 
vtflwa  ha  condcinTiri,  rffim  In  ihat  pitl  of  "  V\ns.  Frinnlpln  "  nhloh.  lrr«lln|[  of  tbs  nc^ 
cBlsHoa  ef  Sc(enc«  and  Hvllfflon,  eoninniti  that  ihli  comUti  In  s  united  rcMgattlM  tt 
■n  UMiiulc  CsQi*  ithlob.  thnu)r!i  crar  pmcnt  lo  comcloumnt.  (rsnafcndi  kao*M|K 
OoininniilnK  on  ihli  y|ow,  he  »•* :  "  SilU  h  titUI;  rroall*  to  mind  ui  eld  (torj  <A  As 
nni  dho.  iciihin;;  to  b«  rid  or  one  *ho  iru  in  hi*  lioan,  said  :  '  Sir,  then  are  t*a  I 
t*mT  bouip,  iTid  we  irill  divide  tbcm;  jou  (hill  lake  the  outatdt.'  "  Tbia  aeens  W  i 
bf  no  meuu  a  happiljroliDtcn  limile.  since  II  adiulu  o(  aa  inlnlirtlalion  nsell;  i 
all*  to  the  one  Ur.  GlaJttone  inimdn.  The  doctrior  b*  oonitMis  l>  that  ficienn,  nnatill 
to  1(0  bofond  the  O'llnidnt  of  tliinp.  it  Ibrewr  dtbarrod  ftom  raacfaing,  and  pT«n  fKa 
•macliint^  Iha  powar  wlllitn  them ;  anil.  Ihia  bHns  so,  Iba  reiailve  poaitlona  of  RaS(l<a 
and  Setfnea  tnaj  bo  *sll  r«pr«sented  b;  loTecling  llis  appllcaUon  of  hit  figun. 
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fibow  a  nominal  belief  in  an  immediate  divine  gnid- 
,  Uie  votn  wiih  which  tXw  fitling  ends,  giT«n  in  punnanc«  ol'  iva- 
I  whicli  tbr  spoaohM  a*»ig»,  Khow  us  a  real  belief  Uutl  the  eflocta 
«)U  be  dvt«nnin*rd  by  tb«  agencies  >et  to  work. 

81UI  il  is  cl«ar  tliat  the  old  conception,  while  it  <)uali6ea  tho  avw 
b«  little  ill  tlie  regulating  of  actions,  qualifies  it  vmy  mucib  in  llie  for* 
ntioo  of  theories.  Th*ri?  can  be  Docomplsteacecptanceof  Sociologj 
M  a  fct«Qe«  BO  tong  an  tko  bolief  in  a  social  order  Doi  conforming  to 
■Mml  Uw  sim-iTctt.  Henee,as  already  said,  const dcrationK  touching 
iIh  Aiidv  of  Sociology,  not  very  infiuential  even  over  the  few  who  rvo- 
tffoi*  a  Social  Scionce,  can  have  scarcely  any  effect*  on  tbo  great 
I  to  vbom  a  Social  Science  b  an  iitcrcdibiliiy. 


I  do  not  rov-an  that  this  prevailing  imperviouancas  to  xoivnlific  con- 
iqtims  of  social  phenomena  is  to  be  regretted.  As  implicil  in  a  fore- 
piag  paragraph,  it  is  part  of  the  required  adjnstmcoi  between  exutmg 
Vfaaim  and  tho  form*  of  social  life  at  present  rcquiiiite.  With  a  given 
pkiMof  hiuDan  character  there  must,  to  inaintaia  equilibrium,  go  an 
altpted  ciaaa  of  institutions,  and  a  set  of  thoughts  and  sentiments  in 
lobfiM*  lianDony  with  those  insiitations.  Hence,  it  Is  not  to  be 
wiikrd  that,  with  the  arerago  human  nutnru  we  now  linvc,  there  kliould 
Wa  wide  aeeeptance  of  views  natural  only  to  a  more  liighly-develo]>t!d 
•eeiai  state,  and  to  tlie  improved  type  of  citizen  accompa)iyin){  such  a 
ftate.  TIk  desirable  thing  is,  that  a  growth  of  ideas  and  feelings  cend- 
iagto  produce  modificntion  shall  be  Joined  witJi  a  oontinuaiwic  of  iilout 
vA  feelii^  teudbig  to  preserve  stability.  And  it  is  one  of  our  sati»> 
bdatj  social  trails,  eihibited  io  a  degree  never  before  paralleled,  that 
ik^  Willi  a  mental  progress  which  brings  shout  considerable  changes, 
ibtT*  it  a  devotion  of  thought  and  energy  to  the  tnaintenanoc  of  exisU 
itf  aiiaiqteawMtts,  and  eroeda,  and  sentiments — an  energy  sufficient 
•na  to  KMT^torate  some  of  the  old  forms  and  beliefs  that  were  de- 
eiyia|C.  Whan,  thcrpfore,  a  diKtinguished  slatcuman.  anxious  for  hn- 
Ma  vel&rw  as  be  ever  shows  himself  to  be,  and  holding  that  tbc  de- 
faaeof  established  belt^  must  not  be  left  exclusively  to  its  "standing 
any"  of  "prieets  and  ministers  of  religion,"  undertakes  to  combat 
tpiaioai  at  van»nee  witli  a  creed  he  think-t  <>!(Kentinl,  the  oceurrenoo 
asT  bv  taken  as  adding  another  to  Uic  ntaoy  signs  of  a  healthful  «on- 
AfeB  of  society,  lltat,  in  our  day,  one  in  Mr.  Gladstone's  position 
Aoild  think  as  be  docs,  seems  to  me  very  desirable.  That  we  should 
hawfbrOBr  working-king  one  in  whom  a  purvty- scientific  conception 
sf  lUngv  bad  become  dominant,  and  who  was  thus  out  of  harmony 
«itb  nor  present  social  state,  would  probably  bo  dotrimenla),  and 
■^bt  be  disastrous. 

Far  it  raimot  bo  too  emphatically  asserted  that  this  |)o1icy  of  com- 
|sn»i»,  alike  in  institutions,  in  actions,  and  in  beliefs,  which  espeoial- 
ly  cianieleriMS  KagUab  life,  is  a  policy  essential  to  a  society  going 
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tliTxnigh  tli«  tranBitlona  caused  \ty  continued  grawtb  and  dcvelopmcV 
The  illogicalltiea  and  the  atMurdttica  to  be  found  ao  abuodantly  ia  cur- 
reut  opinioQi  and  osisting  mrungcmpots  arc  those  irbich  iuevitaUr 
Brieci  in  tlut  counio  of  |>crp«-tual  ix-adjuttcnciils  to  circuniatancvB  pe^ 
pctually  chnnging.  Idoaa  and  iaatitutlons  proper  to  a  pant  social 
State,  but  incougruous  with  the  new  eociul  alatc  that  baa  grown  oat 
of  it,  Bamving  into  this  new  social  state  thoy  hare  made  jiostiible,  and 
disappearing  only  as  thin  nvw  twcial  state  establishca  iu  ovo  ideas  aad 
institutioDS,  aro  nevc«ftitnly,  during  ibcJr  Kurvivnl,  in  conflict  vitb 
theM  new  ideas  and  inatitutiona — neceeaarilv  funii*h  elements  of  coi^ 
tradictioD  in  men's  tboudbta  and  deeda.  And  yet,  aa,  for  the  carrying 
on  of  Bocinl  life,  the  old  miiKt  oontinne  so  long  as  the  new  is  Dot  rvady, 
this  perpetual  com  promise  ia  an  iii  ilia  pen  sub  Ic  accompaniment  of  a 
noriiiul  development.  Its  easentialncsa  we  may  see  on  renicmlM-ring 
that  it  equally  holds  throughout  the  evolution  of  an  individual  organ* 
ism.  The  Btructurul  and  funclionnl  arningctiicnts  during  growth  are 
DCTcr  quite  right:  always  the  old  adjustment  for  a  emallcr  siu  is 
cuide  wrong  by  the  larger  size  it  hae  been  inatrumeulat  in  producing— 
always  the  transition-structure  is  a  cora]>romiBo  between  the  require- 
tneataof  past  and  future,  fuililling  in  on  imperfect  way  tbe  require- 
mcnls  of  the  proecnt.  And  this,  which  ia  shown  clearly  enough  whsrt 
there  is  simple  growth,  is  aliown  etill  more  clearly  where  there  an 
metamor piloses.  A  creature  which  leads  nt  two  periods  of  its  exist- 
Cace  two  ditferent  kinds  of  life,  and  which,  in  adaptation  to  its  seoood 
period,  has  to  develop  struoCures  that  wen-  not  fitted  for  its  lirst,  p«ss** 
through  a  stage  during  which  itposse.'^ea  both  partiully— during  which 
tJie  old  dwindles  while  the  new  grows :  as  happens,  for  instance,  in 
creatures  tliat  continue  to  breathe  water  by  exlvniat  branchite  during 
the  time  they  arc  developing  the  lungs  that  enable  lliem  to  breathe 
mir.  And  thus  it  ia  with  the  changes  produced  by  growth  in  aooi» 
ties,  as  well  as  with  those  metamorphoses  accompanying  change  in 
tbe  mode  of  life — especially  those  accompanying  change  from  the 
predatory  to  the  indiuitrial  life,  ttere,  too,  there  must  be  trunsilional 
Stages  during  which  incongruous  organizations  coexist :  the  fint  re> 
mainiag  indispensable  until  the  second  has  grown  up  to  its  worll. 
Just  OS  injurious  as  it  would  he  to  an  amphibian  to  cut  otT  its  branchije 
before  its  tnngs  were  well  developi-d,  so  injurious  must  it  be  to  a  u^ 
ciety  to  deatroy  its  old  inatitulions  before  the  now  have  become  w^^ 
orguuined  enough  to  take  their  places.  ^H 

\on-rocognition  of  this  truth  oharHCtarlees  too  much  the  reformera, 
politteal,  religious,  and  social,  of  our  own  time ;  as  it  has  cbaracterixed 
those  of  past  times.  On  the  part  of  men  eager  to  rectify  wrongs  and 
expi^l  errors,  there  is  still,  as  there  ever  has  been,  so  absorbing  a  coo- 
eoioosoef«  of  the  evils  paused  by  old  forma  and  old  ideas,  as  to  permit 
no  oonsciouancsa  of  the  benefits  these  old  T'lrnis  and  old  ideas  have 
yielded.    This  partiality  of  view  is,  in  a  sense,  necessary,    There  mi 
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-  V^riMD  of  labor  ber«  as  elseirhere :  some  irlio  bave  Uig  function  of 

P**"*^"g,  »bA  who,  ihat  Lhej-  ma^  attack  efleclually,  muat  feel  strong- 

If  Ibe  TieioatxieM  of  that  which  iber  attack ;  some  who  have  the  fuiio- 

liM  of  defending,  and  who,  that  they  may  be  good  defi'udors,  muBt 

aTH^yalne  tha  things  tbey  dcfcniL    Bat  whils  thia  onosiilcdncas  bna 

U  bt  tahrstcd,  as  in  gri'at  mciiHuro  unnvoidablt',  it  ■■  iti  Koniu  rvsiK-ota 

IS  be  itgreU«d.    Hiough,  with  i{rii?vauc«a  It^s  aerious  and  uuimoaitica 

\m  JDUiMt  than  tliose  which  existed  hero  in  the  past,  and  which  exist 

■il  «brad,  then  go  mitigated  tondenci«s  to  a  rash  dofttniclivenoes  on 

ihaoBt  aide,  and  an  miFoaftooiiig  bigotry  on  the  other,  yi^t  even  in 

Mreoumtry  and  aj^  there  are  dangers  from  the  want  of  a  due  botb- 

I'sfadptaa.    In  ibe  speeches  and  writings  of  those  who  adTocate  vari- 

imi  poGiicai  and  social  changes,  there  is  so  continuous  a  presentation 

of  tajosttoee,  and  abuKW,  and  niisohicf!i,  and  comiption«.  im  to  louvo 

ihs  tniiicsaioa  that,  for  securing  a  whoU-aitiVti  stale  of  things,  tliLTw 

aatds  nothing  but  to  set  aside  present  arrsngemeuts.    The  implies 

tioa  leems  ever  to  be  that  all  who  occupy  places  of  power,  and  form 

thtn(alative  orgaiiizatton,  are  alone  to  blame  for  whatever  is  not  as 

Wk  ifcodd  be,  and  that  tfaa  classes  regulated  arc  blamL'hrHH.     '■  See  tlie 

H{|ariH  whieb  Uieae  institutions  inflict  on  you,"  say:!  the  energetic  re- 

fsfiDcr.    "■  CoDUder  bow  selfish  mnst  be  the  men  who  mainuin  tbeu 

LrtathsrowD  adrantago  and  your  detriment,"  he  adds;  and  then  he 

Hmw  to  be  drawn  the  manifest  infvreocc  that,  were  these  scltish  men 

FlK  rid  of,  all  would  be  well.     Neither  he  nor  his  audience  reoognise* 

I  As  bets  that  regulative  arraoii;oments  are  essential ;  that  the  arrange- 

I  ■sBts  in  question,  along  with  their  many  vices,  have  some  virtnes ; 

I  ti«  neb  vices  a»  thoy  have  do  not  n-ttutt  from  an  egoi»m  peculiar  to 

I  tbac  who  npbold  and  work  Uil^to,  but  re»u1t  fi'uni  a  general  egoinm— 

I  li^|a«oi  uo  less  decided  in  those  who  oomplain  than  in  tbo«e  com- 

UMed  o£    Inequitable  government  can  be  upheld  only  by  the  aid 

f(  •  peopls  eorroapoodiogly  inequiialile,  in  its  sentiments  and  acts. 

r  easnot  reign,  if  the  eommuniu-  d:>es  not  fnrniih  a  due  supply 

:  agents.     No  tyrant  can  lyrauuise  over  a  people  save  on  con* 

I  Ikai  Ibe  people  is  bad  enough  to  supply  him  with  soldiera  who 

■SigliCfbrlus  tyranny  and  koep  their  brethren  in  slavery,    ClasM 

■fimaey  cannot  be  maintainL-d  by  tbo  corrupt  buying  of  votes,  ua4 

In  tbcre  ate  mnltitudea  of  voters  venal  enough  to  sell  their  votes.    Il 

Jkikm  everywhere  uod  in  all  degrees — miscooduet  among  those  in 

Hbwar  is  tbc>  correlatire  of  misoonduct  among  those  over  whom  thoy 

siwrias  powvr. 

Aad,  while,  in  the  men  who  urge  00  changes,  there  is  an  unoon- 
■pfwaaesn  that  the  evils  they  denounce  are  rooted  in  the  nattire  00m- 
pm»tbM>MlTea  and  other  men,  there  is  also  an  unoonsciousoosa 
■U  aaU  th«  things  they  wonld  throw  away  thero  is  much  worth 
BHwiag.  Tbia  holds  of  Iwliefs  more  especially.  Along  witli  the 
^Hraettre  ieodftiiey  there  goes  but  Uttle  constructlTe  tendency.    Th^- 
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criUcisms  mailc.  imply  tbat  it  is  requisite  only  to  disripate  wron^ 
that  it  ii  ncc^llcMi  lu  inniKt  on  tmlhs.  Il  i»  forgotten  that,  along  wi 
lorm*  which  uru  bud,  tlivru  in  n  tnrge  amount  of  tubxinncc  wbieb 
good.  Aiid  tboae  to  whom  tliore  are  addmMd  ooDdem nations  of  1 
forms,  DDaccoiupaniod  by  th«  caatJou  that  Xhvn  b  a  substance  to  ba  p 
•ervrd  in  higlicr  I'omiH,  sro  loft,  not  only  withbut  any  coherent  syvU 
of  guiding  bi-liefa,  l>ut  wilhuul  any  cuniiciou.invM  t)iiil  one  is  rrquisr 
HoDoe  the  ue«d,  above  admitted,  for  au  active  defense  of  tb 
which  exists,  carried  on  by  men  convinced  of  its  entire  vortli ;  so  tk 
those  who  attack  muy  not  destroy  the  good  along  vith  the  bad. 

And  hcrv  let  mc  point  out,  spnoiQcally,  tlie  Imlh  already  impEit 
that  studying  Sociology  acicntifically  leads  to  fairer  apprceiatioos  i 
different  parties,  political,  religious,  and  other.  Tlie  conception  it 
tiated  and  developed  by  Social  Scicnco  is  at  iho  same  time  radic 
and  conserratiye — radical  to  a  degree  beyond  any  thing  which  eurra 
radicalism  conceives ;  conserTUlive  to  a  degree  beyond  any  thing  60 
eeived  by  preNvnt  couaervatism.  When  there  has  been  adeijuaiel 
seized  the  truth  that  societies  are  products  of  evolution,  assuming, , 
their  various  times  and  places,  tlicir  various  modihcaliona  of  BtnC 
urc  and  function,  there  follows  thu  conviction  tliat  what,  rclatlnj 
to  our  thuughts  and  sentiinenta,  were  arrangemenis  of  extreme  ba 
ucas,  had  Htues«e8  to  conditions  which  mado  better  arrangemeoia  il 
practicable  :  whence  comes  a  tolerant  interpretation  of  past  tyransu 
at  which  even  the  bitterest  Tory  of  our  own  daya  would  be  indignaa 
On  the  other  hand,  after  oboerving  bow  the  processes  that  hii 
brought  things  to  their  present  stage  arc  rtill  going  on,  not  with 
decreasing  rapidity  indicating  approach  to  ct-HHation,  but  with  as  i 
cratsing  rapidity  that  implies  long  ooDtinuance  and  immense  ina 
formations,  there  follows  tbe  conviction  that  the  remote  future  faul 
store  forms  of  social  life  higher  tlian  any  we  hare  imagined:  thn 
oomw  a  faith  transcending  that  of  the  radical,  whoito  aim  is  sons  r 
Organiitation  admitting  of  comparison  to  orgaiiixations  which  cxil 
And  while  this  conception  of  societies  as  naturally  evolved,  bcgianio 
with  small  and  simple  types  which  have  their  short  ezistenoes  and  d| 
appear,  advancing  to  higher  types  that  are  larger,  more  complex,  M 
longer-lived,  coming  to  still  higher  types  liko  our  own,  great  in  (is 
complexity,  and  duration,  and  promising  type*  Iranscenduig  tbasci 
times  af:er  exixting  societies  have  died  away— while  this  oiiDOCplH 
of  aocitTticji  iinplins  that  in  the  slow  course  of  things  Chandra  aluHl 
buneaaurable  in  amount  are  possible,  it  also  implies  that  bat  ant 
anionnts  of  such  changes  aro  possible  within  sltort  perioda.  ||| 

Thus,  the  tlieory  of  progress  disclosed  by  the  study  of  Sotiobjl 
OS  Hcience  is  one  which  greatly  modentes  the  hopes  and  the  fee 
of  extreme  parties.  After  clearly  seeing  that  the  stracturea  *ad  ■{ 
tioDS  throughout  a  society  aro  detcrtninod  by  thu  properties  «fif 
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■wto,  ind  that  (Mct«mal  dilturiwncea  apart)  tba  MMiety  cannot  be 
•aWtaatiolljr  and  pvrmancntly  changed,  it  bMMnD«R  eaay  to  ae«  ibut 
peat  alterslioR*  oannoi  aoddunlf  bo  made  to  much  purpoM.  And 
wheo  botb  the  part  j  of  progress  and  tbe  party  of  resistance  perceive 
thatth«  infttilatioDS  which  at  any  time  exist  are  more  lU-cply  rooted 
Uttn  they  sapposed — when  the  one  party  perceires  that  tbcM  luiititu- 
tioDS,  impcricot  a«  they  are,  hare  a  temporary  fitnc«B,  while  the  other 
pKty  perecivea  that  lb«  mainteoauce  of  them,  io  so  far  aa  it  i«  deairsr 
Ue,ia  ID  great  measure  guaranteed  by  Uii^  human  nature  tboy  hnve 
pon  out  of — thera  most  come  a  diminishing  violeDce  of  attwik  on 
•Msvle,  and  a  dimtniahing  pen-onity  of  defense  on  tbe  other.  Evi> 
4intly,  ao  far  oa  a  doctrino  can  inHucnne  general  conduct  (which  it 
cia  do,  however,  in  but  a  comparatively  sroall  dcgroi-),  the  doctrino 
•f  evolutoa,  in  its  social  applicniions,  is  calculated  to  produce  a  tttady- 
iiif  «fect,  alike  on  thon(;ht  uid  actioo. 

M,  a<  •mm*  likely,  »ome  should  propose  to  draw  the  seemingly 

askward  eoFullory  that,  it  maticra  not  what  wo  bcliovo  or  what  we 

taA,  dace  tbe  process  of  social  evolution  will  take  its  own  cuufm)  in 

^/ttt  of  lu,  I  reply  that,  while  this  corollary  is  in  one  sense  true,  it  ia 

ixaather  sense  untma     Doubtless,  from  all  that  has  been  said,  it  fol- 

tbat,  Boppoxing  turronnding  conditions  continue  the  »ainc,  tbo 

'^nlotioa  of  a  so«i«ty  cannot  bo  in  any  esseatial  way  diverted  from  iia 

fnanl  coflrse ;  though  it  aUo  follows  (and  here  tho  corollary  is  at 

fak)  tfcu  the  tiioaghts  and  actions  of  individnals,  being  natuial  fao- 

■n  ikat  aris«  in  th«  conrvc  of  the  evolution  itarlf,  and  aid  in  further 

df  liug  It,  eannot  he  dinpensed  with,  but  most  be  severalty  vnlued 

•  ■cnnmls  of  the  aggregate  force  producing  change.     But,  while* 

kMroilary  is  even  here  partially  misleading,  it  is,  in  another  dirao* ' 

ttM,&r  Borv  •orioasly  miHie&iling,     For,  tliough  the  prooo:<*  of  social 

twitly  bt,  En  its  geocral  chanoter,  so  far  predetermined  that  its  aue-J 

«nhre  flUges  cannot  be  antedated,  and  chat  hence  no  teaching  on 

p«Hey  etta  advanee  it  beyond  a  certain  normal  rate,  which  is  limitod 

lif  tike  rate  of  organic  modification  in  human  beings,  yel  ti  is  quit« 

piAle  to  pertnrb,  to  retard,  or  to  disorder  the  proc«n.    Tbe  analogy 

d'iafividital  development  again  eerves  ns.     The  unfolding  of  an  or- 

ipnia^  after  its  special  type,  has  it«  approximately  uniform  course, 

liUag  iU  lolrrably  definite  time;  and  no  treatment  that  may  be  de- 

flMJ  will  fandaraentally  change  or  greatly  accelerate  these  :  the  beat 

tkat  eaa  be  done  b  to  nuinlain  the  rci^uired  favorable  conditions.    But 

il  ■  qdte  easy  to  adopt  a  treatment  which  shall  dwarf,  nr  deform,  or 

wWl riiu  injure:  tbo  processes  of  growth  and  development  may  be, 

•■d  vary  ofUn  arei,  hindered  or  deranged,  though  tbey  cannot  be  ar- 

tiUaDy  bettered.     Similarly  with  the  social  organism.     Thouc;h  by 

^-*i*ifiWg  bvorablc  conditions  thero  cannot  bo  more  good  done  titaa 

Am  of  Mtiny  voetal  progress  go  on  nnhindcrvd,  yot  an  immensity  of 

aj  btt  done  in  ili«  way  of  disturbing  and  distorting  and  ra* 
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praaini;,  by  jKJicict  carried  oat  id  pursoance  of  enoneoua  oonceptlnn. 
And  thdM,  ntitwUliKl.iiiiling  first  npiwaratiCM  to  the  contrary,  ihero  u 
•  rnry  important  purl  to  b«  played  hy  a  trfitt  tiieory  of  social  pfae- 


nonieaiL 


cfulW 


i 


A  few  words  to  those  who  think  thwe  general  ^onolttsions  dii 
Bging,  mny  bo  added.  Probably  the  more  enthnmstic,  hopeful^ 
grvst  Mni;liorationa  in  Uio  Stntc  of  mnnkiod,  to  b«  brought  aboot  n^ 
Idly  by  propagating  lhi«  belief  or  Iniliuling  that  n^ffimi,  will  fr^l  Unt 
B  doctrine  negativing  tb«ir  sanguine  antic!  pationg  takoH  away  uocb  d 
the  Btimultu  to  exertion.  If  large  advances  in  hnman  welfare  can  cotDt 
only  in  the  slow  proceM  of  thing*,  whieh  will  inevitably  bring 
why  ahouH  we  trouble  onraclvM  ? 

Doubileas  it  iti  true  that,  on  visionary  hopes,  rational  cnticinnal 
a  depressing  influence.  It  is  better  to  recognize  the  truth,  boi 
A«,  between  inlancy  and  maturity,  there  ia  no  abort  cut  by  which  tb 
may  be  avoided  the  tciliouii  pronenN  of  growth  and  development  tbr 
inwfi&ihte  incremenli),  so  there  is  no  way  IVom  the  lower  form*  of  I 
eiai  life  to  the  higher,  but  one  paasisg  through  small  succestive  modi- 
ficatiotifl.  If  wo  ooDtemplate  the  order  of  Nature,  wc  s«e  that  eva 
where  vast  result*  aro  brought  about  by  aooumuliitiona  of  roinntel 
tiona.  The  surface  of  the  earth  has  been  Bcnlptared  by  forces  vli 
in  the  course  of  a  year  produce  alterations  (carcely  anywhere  vitill 
Ita  multitudes  of  diflercnt  organic  formit  have  arisen  by  proceswn  so 
slow,  that,  during  the  periods  our  obsenations  esteod  over,  the  resolw 
are  in  most  cases  inappreciabla  We  mtut  bo  content  to  recogniia 
titeee  truths  and  conform  onr  hopes  to  them.  Light  fillling  upon  • 
crystal  >•  capable  of  altering  its  molecular  arrangements,  bat  it  i 
do  tliis  only  by  a  repetition  of  impulses  almost  innumerable :  befbr 
nnit  of  ]>onderable  matter  can  have  ita  rhythmical  movements  m| 
creased  by  successive  ethereal  wavM  as  to  be  dotaeh<-d  from  list 
bination  and  in  another  way  arranged,  millions  of  such  ethereal  want* 
must  succcasively  make  infinitesimal  additions  to  ita  motion.  Siau- 
larly,  before  there  arise,  in  human  nature  and  human  institotioDi,^ 
changes  having  that  permanence  which  makes  them  an  acquiredlj 
hcritant-e  for  the  hnman  race,  thi-re  must  go  innumerable  rccv 
of  tbe  tboughts,  and  feelings,  and  actions,  conducive  to  such  cha 
Tlie  process  cannot  he  abridged,  and  most  be  gone  tltrougb  with 
patience. 

^lu,  admitting  that  for  the  fanatic  •omc  wild  anticipation  is 
fill  as  a  stimulus,  and  recoguiiting  the  usefulness  of  his  dc-losic 
adapted  to  his  particular  nature  and  bia  particular  function,  yeij 
man  of  higher  typo  must  bo  content  with  greatlyraoderatetl 
tJons,  wbili;  he  per*everea  with  nndimiuished  efforta.    UebaatOil 
bow  coinparalively  litt]e  can  be  dune,  and  yet  to  find  it  worth  wh 
do  that  little:  so  uniting  philanthropic  energy  with  philosopliie  i 


I-VJtS  ANX>   TUBIR    WEAHSRS. 


>« 


Fms  A^^>  their  TraAKERS. 

Bv  JAM£ii  K.  P.iKTKIDGK. 

THE  ikitM  nxid  for  fancy  furs  and  robes  are  mostly  obtained  from 
tlM  camtroroas  or  flpsh-enting  animala  ;  na  the  eablc,  marten, 
alol^  ernuDe,  s«al,  otter,  bcnr,  do, :  tome  a,n  obtained  from  the  ro- 
<lau  or  gnavrrs;  as  the  bosvor,  ooypon,  or  nutria,  mutkrat,  rabbit, 
ehi:  uda  few  aru  obtained  from  the  rumluantti,  or  those  that  chow 
(be end;  as  tlie  bisou,  that  suppliea  our  buQblo-robos ;  and  tbo  iiasengi 
oririU-goat  of  Persia  and  the  CaucnstiH,  and  the  Asoyriun  or  Siberia 
■tefp,  from  vI»o«e  young  kids  and  lambs  wi<  obtnin  the  muclt-usod 
Astnkhan.  Wo  giro  illustrations  of  the  principal  fur-bcartng  ani- 
ou)t,Krcnl  of  wbidi  aro  taken  from  Tcnncy's  excellent  "Uanual  of 
Zoology." 

tm.  1- 


ABiRicui  Bmrruo.   (StaMj.t 


Ai  fnra  are  generally  worn  by  thoac  who  consult  taste  ratlicr  than 
^McMlty,  their  use  depends  very  much  apon  fashion   and  caprice, 
Bnet  ttirlr  price  varies  much  al  difTcront  times,  nnd  is  not  nliray^ 
'  '^^abtcd  by  thoir  intrinsic  value.     A*  it  is  natural  to  prefer  articlefl| 
t^  are  rare  ayd  far-fetched,  and  as  furs  can  bo  easily  carrii-d  to  any 
part  of  tho  world,  moat  prefer  foreign  to  domestic  furs  of  the  same 
^uUtjr*    Thus  we  export  much  of  onr  fox,  marten,  fisher,  otter,  bea- 
rer, and  raiukrat  fur,  while  we  import  Aslrakhan,  Ru'^ninn  xahlc,  cr- 
ane, 8il)eriim  «<{uirr<d,  French  nbbit,  or   cony,  chinchilla,  aud  nu< 
tria  fur. 

At  the  presfTit  time,  much  of  the  fur  worn  is  colored.  In  somo 
cases,  tbe  hair,  fur,  and  ftkin.  are  all  colored ;  aa  tbo  Astrakhan :  but  in 
noat  casei  tlio  end  of  the  hair  or  fur  only  is  tinted,  while  tbe  akin  ro- 
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tnains  untouched.    The  object  of  the  tinting  tppeara  to  b«,  to ' 
all  parls  of  the  fur  on  a  skin  of  the  game  color;  to  mitke  an  infei 
fur  appear  like  a  superior  ono  of  tho  same  kiocl'j  or  to  mako  the  fur  i 
one  animal  pa«s  lor  Uiat  of  another ;  afl,  for  inttan<w,  th«  marten 
th«  sitblc.    Dj-fd  fun  are  generally  not  durablt. — soon  IJulc,  and 

Fra  t. 


pear  as  if  ol<!  and  worn.     Hair  and  fnr  frequently  grow  together 
fui^bearing  animate ;  and,  if  the  fur  alone  bo  wanted,  the  hair,  whi«h  i 
usually  loRgiT  than  tho  fur,  muRt  bo  plucked  or  olherwiso  rcmort 
During  the  spring  and  summer  the  fur  of  many  land  animals  fades,  i 
is  ahed  for  th«  seasoD ;  leaving  nothing  but  hair  rcmainuig,  or  ] 


na.  s. 


■■'■-  ^-^fc^. 


^^W^ 


runt  Hinsa. 


fur  inferior  in  color  and  finenns.     In  tite  autumn,  s  nev  ooAt  of  I 
aniraal'*  finest  fur  is  grown,  which  has  oomparatirc  fresbneca  and 
ftocy  of  color.    Furs,  taken  in  the  best  season  in  the  higher  li 
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mmlled  primf;  iboac  taken  out  of  vcaton  arc,  in  common  parlance, 
■id  to  be  »tay<f. 

Other  tbuig«  being  the  same,  the  colder  the  climate  tlic  better  th« 
kr.  tleocc  our  be«t  fun  arc  generally  obtained  in  the  higher  lali* 
tadn,  or  in  cool  moantain-n'gioRH,  during  the  pn'rulcnce  of  uiow  and 
the  tcvciity  of  winter.  Ttius  the  hunter  is  expostrd  to  much  labor, 
fatlgne,  [uivatkio,  and  danger.  Thev  who,  in  the  inhoapitablo  cIidib 
«f  Sbcria,  honi  the  table,  in  the  most  inclement  season  of  ibe  yuar, 
iBtcnn  auffcring  and  hardship. 


Has. 


fliblM  arc  thrc*  or  four  times  as  large  as  the  common  weasel,  to 
family  they  Iwlong.  They  arc  asually  taken  between  Novcm* 
raad  February,  in  (narc*,  trapit,  or  pitfalls,  baited  with  flesh  or  fwh. 
TVy  are  thttt  of  a  beautiful  black  color,  but  arc  brownish  in  summer, 
r  far  of  ike  liofi>ian  sable,  by  ils  richness  and  elegance,  maiutaini 
inencc.  It  may  be  distinguisbed  from  ail  oiltcr  fiir»,  by  the 
taming  and  tjring  with  equal  case  in  either  direction ;  which 
max  be  >Im>wr  by  blowing  it.  It  is  limited  in  qaantity.  only  about 
1S,00<|  bdng  caught  yearly,  and  the  price  of  the  bc^t  is  almtal  fabn- 
i:  a  furrier  tugjccsts  from  tifO  to  SlSO  p<^r  skin.  Fresh  furs  bare 
.  dealcn  call  a  bloomy  appearance.  Dyed  sables  generally  lorn 
'  |loM,  wbetber  tbc  lower  hair  has  taken  the  dyo  or  not ;  and  the 
ar»  twinted  or  rri»iicd.  Some  smoke  llic  skins  to  blaoVen  them, 
;  the  amcll  and  crvjK-d  hairs  betray  the  client.  To  detect  dyeint; 
iswaktog,  mb  the  fur  with  a  moist  linen  cluth,  which  will  then  bn 
The  Chinese,  however,  dye  the  sables  so  that  th«  oolor 
,asd  tbfr  fitr  keeps  its  gloss ;  then,  the  fraud  van  bo  detected  only 
rtkaeri^tcd  bain. 

IT.— 10 
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The  far  ot  the  pine  man«n  is  nearly  eqtul  to  thst  ol  the  Mblc  It* 
oolor  is  »  luBtroiis  bronrn,  amd  it  is  frcqunttljr  tinU-d  so  as  to  resemble 
the  real  sable;  and  cfTortc  ure  snid  to  have  be«ii  soinvlimes  made  to 
palm  it  iipnn  buyers  iM  ike  gi-iiuine  RuKsiaii.    Thut  which  is  obtained  in 
AmericA,  Mtniv  200,000  skiiia  antiually,  wbieU  ■■  somwhat  better  thu 
t>i«  European,  is  usually  »lled,  by  deniers,  Iluileon  Bay  »abte.     hit 
an  excellent  and  raluablc  fur,  very  full  and  M>ft,  and,  liLe  the  Riuaiw 
asblfi,  is  much  used  for  muflk,  capw,  collarv,  boas,  and  other  kind*  «( 
fancy  furs.    TIic  fur  of  the  becoh  or  stone  marten  is  much  inferior  U 
tliat  of  the  »able  or  pine  marten.     It  is  of  a  rvlluwlxh  brown,  and, 
though  often  colored  to  rcprcseul  pine  marten  or  sable,  the  pmctiwd 
eye  can  easily  distinguish  it  from  tbcm.    The  best  specimens  of  Iht 
fur  arc-  obtniiHid  in  Europe,  where  !t  is  much  used ;  but  in  this  «n» 
try,  at  tlie  present  time,  it  is  not  used  at  nil.     TIht  vkins  of  (h«  fisher 
or  pennant's  marten,  whose  fur  is  quite  valuable,  arc  aJso  expoi 
Less  than  10,000  ar«  caught  yearly. 


n».& 


Cwnxa,  «a  8t«*t. 


The  mink  ia  constantly  found  in  almost  every  part  of  Kortb 
icA,  some  'J50,000  being  taken  annually ;  yet,  contrary  to  the  gea 
rule,  it  tias  Wen  a  very  fiiHhioiuible  fur  hen.-  for  several  yean,  for  i 
eollum,  etc.    Tlio  color  of  tbe  finest  ts  chejunnt^brown,  |;loeeed' 
black.    The  lighter  colored  is  of  less  value,  but  it  is  often  dyed 
to  deceive  the  ignorant  or  unobaerving.    Dealer*  »oniciiin«s 
American  sable.    \Vc  occasionally  hear  of  attempts  to  tame  the  i 
and  nisc  it  on  a  large  X'alc  in  a  ininkery  or  suiluble  place  of 
menL    Tlie  present  liigli  price  of  the  fur  presents  a  strong  indc 
but  I  do  not  know  that  there  is  any  prus]>cct  of  succeea. 
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He  ermlDc  is  sbnndant  in  tbe  Dortbem  parts  cf  ArU,  Europe,  utd 
ijBwmm,  about  400,000  beiD>*  taken  yearly.  It  is  niuch  ftmaller  tban 
Ac  kAAk.  In  summer  it  is  of  a  yctlowiiih  brown,  and  is  then  called 
tMMl ;  u)d  it«  fur  l«  knowu  unioiig  furriers  hy  t)iu  numo  of  rosckt, 
hvtBt«r,  St  the  Dorlb,  il  beconii-s  a,  pure  wbile,  and  cxln-'tnely  bcinuti- 
U  Farther  sonth,  tiic  clianjce  from  brown  to  white  ia  lesa  perfect. 
Iksnd  of  the  tail  rvmains  black  durini;  the  year.  It  was  formerl;^! 
my  valuable,  and  was  mncb  u»4:J  in  Ktif^laod  to  bne  the  official  roboiii 
of  jadgna  acd  magiatnuii.  It  ia  ttill  considfrcd  a  clioicc  fur.  Tlic 
eoloT  of  tb«  Canada  Ivitx  is  light  gray,  waved  with  black.  Ita  fur  is 
laag,  fioc,  aad  very  thick,  and  furnislica  a  most  bcantiful  mateml  for 
tabes,  ladies'  sets,  trimmiii;;)!,  etc.  Some  A0,000  skins  arc  sent  to  mar- 
let  rsrb  year.  The  Sibtrrian  squirrel  is  a  nt-at,  lively,  active  little 
•BOBaL  lu  fnr  in  winter  is  short  and  ailky,  and  of  a  pretty  gray 
eolor.  The  sktiia  an;  ujhhI  (|uite  oxt4-ii«ivoIy  for  making  ladies*  aett| 
I  aad  children's  fora ;  several  millions  beiuj;  taken  aoDUally. 


_  TW  wal  ia  a  qnadnipod  wliich  Kpvitds  the  larger  portion  of  its  time 

iter,  and  wiu»e  abape  very  much  resemblea  tliat  of  a  fi»li.    Its 

:  Is  short,  its  Wly  is  lapcriug  from  tbe  shoulders,  and  its  legs  or 

(IS  ^tty  much  rtcembic  fins.    It  can  stay  a  ton;;  time  tinder  water 

breathing,  nt  which  time  it  can  elosc  il«  noclriN  and  CRIV.^ 

Tks  species  are  namerou*,  differ  greatly  in  »i)te,nnd  are  found  in  almost' 

every  part  of  the  worhl,  bat  abound  mostly  in  the  higher  latitudeo, 

tWy  tivc  apoQ  fish  and  other  aquatic  animals,  eat  their  food  in  the 

,»itw.  bat  in  f  ne  wraiher  tfaey  prefer  the  iee,  or  the  rocks  and  sand  ott 

which  to  fWp,  to  bask  in  the  stin,  or  to  play.    The  harp 

tesisbet  the  Es<iuimaux  and  Greenland  era  with  food,  clothing, 

,ewverifflg  (or  their  boats,  and  other  articles  of  con\cnience.    Tbo 

I  of  acala  ar«  dark  and  lustrous,  ibeir  sense  of  hearini;  acnte,  and 

'  4ali^l  ia  niiuical  sounds.     Their  beads  so  much  rotembic  (ho 

I  tana,  sad  tbeir  movcmenta  nro  so  gnocful,  that  tlic  ancient 
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pocu  found  no  difficalty  in  traiufonning  them,  in  imafpai 

tritone,  iirens,  nereids,  etc.,  snd  roakinf;  them  the  companio 

tunc.    Tliv  talcs  of  ncrniaids  >nd  niLTinvn,  by  modem  railol 

ally  cuuVftd  by  tlii'in,  though  the  muuttu*  may  Mimi^liniv9  \n 

of  the  illusion.    S«veral  apeciea  kav«  a  fiue,  cloa«  fur.    Othei 

oommoa  w%\,  bare  only  coarse  hair.   The  skiits  of  tbese^  irU 

with  the  liair  on,  arc  UH-d  to  cover  tnnika,  to  make  f;loT« 

oapH,  ctr.    TliG  »kin«  of  ibc  ava-bi-ar,  or  far-K-al,  arc  cxl«iui 

for  gvntkfnen's  and  ladi«ft*  seta,  and  for  varioait  otbcr  pnrpi 

Via.  T 
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Milor  of  the  fnr  nrie«  from  bUek,  through  browninh  red  to 

OTvd ;  and  the  dver  (;ivea  it  vhaieTer  tint  the  market  requires. 

have  lon»  hnir«,  biacic,  brown,  or  gray,  n-hich  arc  taken  ont 

'  the  fur  is  in  a  eoudiliun  to  utv.     Tin-  itumbur  of  acaJs  of  all 

[now  taken  jrearly,  is  oot  Car  from  1,000,000. 

Pm.  a 
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,  a  larf^e  number  of  skins,  of  what  was  tbcn  calkd 

tha  common  fur-seal  of  oomm«roo,  wtis  obiaJneil  from  the 

af  the  SoQlhern  Oc«an.     Instead  of  taking  a  tnoderatc  numlxr, 

rintt  the  supply  to  ho  kept  up,  thoKi?  engaged  in  tbc  huaineat 

iodiicrimiaate  slaughter  of  tite  animals,  and  in  a  few  jrcara 

Tta.X 
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lioated  them.     In  Rouih  Sb^tlnnd.  it  via  estimated  that 
1X0,00"" ;  in  ilie  Island  of  Pceolation,  or  Kcr^uelen,  mora 
9fi0O ;  Bad  in  South  Gt-ot^gia  1^00,000.   The  for  of  thia  Ha)  b 
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of  a  onifonn  bTowntsfa-whito  color  above,  and  of  ■  somowhal 
brnirn  beneath.  The  fiir^lctn  pf  tliit  vnluablv  nntmal  is  prepared  in  i 
peculiar  manner.  Tlic  long  hair  wliicti  c»nc<'alH  lli<:  fur  is  fini  tn 
tnoved,  by  h«ating  lh«  Ekin,  aud  th«n  cardiii];  it  with  a  lar^e  woodn 
knife.  Th«  fur  then  appears  in  all  its  perfection,  and  was  forratdi 
tnnnli  uited  in  Eurupu  for  tinings  aiu]  bordcre  of  cloaks  and  mast' 
caps,  etc  , 

Fia.  to, 
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Ai  Alula  territory.  WJien,  in  1809,  General  Gooi^e  II.  Tbomaa 
nairat  bj*  our  gorcrniucnt  to  examine  aii<l  rc)>ort  upon  t)i«  couutry, 
Aieatiliutcd  Um  rui^braring  wuU,  or  seS'Oltvnt,  hm-ii  eacli  suuiuxtr  <>n 
llMsiiUnda,  at  ^m  5,000,000  to  15,000,000,  l>iDg  Id  the  rookerie», 
nd  aonriog  buudreda  of  acres.  For  the  last  fifty  or  sixty  years,  the 
Bwrian  GoTecnoicat  liod  limiti'd  the  number  of  Ekin»  to  be  t4ikca 
yeufy  to  wroe  80,000  or  less.  Ae  Gcnenil  TIiohuls  rucomniviHlud  tUat 
the  hantin^  and  killing  of  iIivkc  niitmab  idiould  be  regulated  by  law, 
in  1B70,  adojrictl  #ub»lan(ially  the  Kusaian  syBtem;  and  in 
weeks  the  Alaska  Company,  of  vbich  lion.  Uenry  1*.  IIuTeo, 


LaodoD,  Conncclicut,  is  a  proniin<-nl  ownrr  and  inftuential 
!•]  fram  the  United  States  the  islands  of  St.  Paul«i>d  St. 
The  comfaoy  rontraetcd  to  pay  a  rent  of  $65,000  per  ai>- 
,M<1  a  m'cntur  tax  of  $4.02^  on  each  ftir-eesl  taken  and  tduppcd 
I  the  itlandt.  Two  United  States  ofliciiiU  aro  »iationcd  <m  eaeh 
'thae  lilaada  to  see  tliat  ibc  cuoipMny  complicM  witb  the  coudiliofu ' 
lib  (bm,  and  to  connt  the  >kiiis  aw  ihi^  arc  sbipiK-d  to  San  Krao- 
I  ■beiT  ibey  are  again  counted  by  the  ciwiom-liouae  officers,  Tlio 
takro  anonally  must  not  exceed  100,000.  The  catch  in  1S7S 
to  98,Ofifl  «kinf.  Tho  scaolter  is  the  boldest  switnnicr  of 
ipliibiOBS  tribe,  for  tnmpB  of  them  are  met  with  300  mik's  from 
had.  Wheo  holding  a  forepaw  over  their  eye*,  in  order  to  look 
Ant  tltctB  wilb  more  dislinctnesa,  tlw-y  are  cnlled  8ea-ai>e».  They 
IK  atclanrcly  fonnd  in  the  North  Pacific  Ocean  and  on  its  bordcra, 
WiMu  the  40tb  and  OOtb  degrecfl  of  latitude;  and,  although  living 
MMly  in  ifac  water,  tboy  are  occanonally  found  on  land  very  far  front 
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the  sea.  Tlicir  fnr  is  exceedingly  fin«,  close,  noft,  and  v«lvely, 
fcctly  binck  in  full  »eMOD,  bat  al  oiber  tiroca  of  a  shtiiiDg,  deep  Mf 
or  of  n  ricfa  cliest  nut -brown.  The  longer  hairs  arc  eilLy  and  j 
but  not  very  numerous,  and  are  easily  removed.  The  Chinese 
tho  far  of  the  era-otter  to  highly  that  formerly  thcj  paid  for  the  ek 
from  riity  to  »eveiity-fivc  dollnn  each ;  but  ihoy  ralnt!  tliem  toiDei 
IcM  now.  It  tttill  n-maiiifl  tlie  choicest,  most  expensive,  and 
fashionable,  fur  of  its  kind  in  the  market  for  gentlemen's  sets,  Udiet' 
sacquea,  turbans,  boas,  mufis,  etc.,  and  couseqaently  all  inferior  fun 
that  resemble  it  arc  made  to  imitate  iL 

Otters  arc  fierce,  wild,  and  shy.  nocturnal  in  their  liubilr,  live  mnali 
in  tlie  water,  and  feed  ujion  lish,  which  they  catch  with  great  dex- 
terity.   They  lore  to  sport  by  sliding  down  a  bank  of  snow  in  winter, 

PlD.  u. 
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or  clay  in  summer,  especially  when  they  can,  at  tlie  bottom,  pit 
into  water.  The  Canadian  otter  has  long,  glossy  hair,  of  a  dark  > 
and  an  inner  fur,  close,  fine,  and  soft,  of  a  deep,  rich  livcr-brown. 
the  fur  on  any  part  of  the  skin  lacks  the  right  color,  it  to  brought ' 
tlic  Te<]ui>ite  tint  by  dyeing.  Tlie  fur  is  much  esteemed,  and  i«  i 
for  caps,  collar*,  gloTc*.  etc.,  though  much  of  it  is  ex]M>rtwl  to  Knt 
Hie  number  of  otters  taken  yearly  is  mippoMd  to  be  about  4o,000. 
Bearers  have  a  broad,  horiEontally-flattened,  and  scaly  la 
webbed  hind-foot,  and  a  general  form  which  U  admirable  for 
ming.     Tltcy  live  mostly  in  and  near  tbe  water,  in  large  com[ 
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ad  thmr  chief  food  i«  bark  and  atiastic  plants,  wbicli  tfaev  collect  in 
hifis  lm|M  for  ttip  wiiUer.  Their  [x>wvrful  tcilli  enable  lliom  to  ^naw 
inra  Xn<c9,  rvcn  of  ibc  liardc-st  wood.  To  obiaiii  a  pn>pf  r  df  pth  of 
n«pag  wmter,  wiUi  a  Aurfacc  raryin^  liltle  in  ti«igbt,  ibcy  build  a 
4ut  OB  a  atreatn  to  make  a  pond,  in  whicli  to  build  bouses  for  winter, 
■ng  \nm  and  bf«n>cti«s  mixrd  with  Hloni-s  and  mnd.  Thry  cut  their 
■Bod  ip  ■tmw,  and  float  it  donn.     The  houses  are  built  wboro  the. 

FN.  a. 


vmtcf  la  aeveral  fwt  d«p,  and  their  only  ontranc«  is  at  the  bottom. 
They  a/«  eooiuiunl  ku  much  abot  o  the  watvr  as  to  admit  of  an  upper, 
dry  apartment,  approached  from  the  lower,  and  usnallr  occupied  by 
twi>  ■  fainiiiea.    l*he  fur  of  the  Amcricaa  bearer  is  of  a  iinifonn 

rui  :  -n,  tine,  thick,  Jind  of  the   bist  qnality.     It  wa*  fonnerly 

tlaiDrt  wholly  nsed  for  making  hat«.  It  is  used  for  that  now ;  also  for 
pntlemen's  ca{*»,  mufficre,  and  glores.  A  large  portion  of  it  is  cx- 
orted  to  Eoglsnd. 

Fw.  It 
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y atria  far  It  obtained  from  tbo  caypoQ,orcouia,a  Sooth  American 
il  mcmbling  the  beaver  in  sizo  and  habits,  bnt  having  a  long, 
1  laiL  tta  nmilarity,  or  that  of  il«  fur,  to  the  otter  and  mnskrat, 
•ay  bv  iaSamd  from  its  names :  nutria  meaning  otter,  and  myojMta- 
«M  liTtraodio.  In  (act,  Molina  speaks  of  ihe  coypoH  as  a  speci«a 
*(  vatcrnt,  of  tlu:  tiitv  and  eolor  of  the  oltcr.  In  tbe  workshops  it 
bwtWd  the  SiMitli  Anericau  monkey.     It  haa  long,  ruddy  bur,  and  a 
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iliort,  browiiisli,  nslhoolorcd  fur,  of  ooiisid«ra))le  Tslae,  which  ba« 
larj^ely  exported  to  Europe  for  makiD];  hats.     It  has  aleo  bc«D  inuoh 
used  licrc  for  lints,  gviilk'tnc-n's  cuts,  ai>d  other  pur]K)t^c».    The  for 
somewhat  ix'ccmbli-it  thut  of  the  heaver,  m  well  bh  Uiv  ottvr.     Jl 
ofttimmcd  tlint  3,000,000  nre  cjtiigbt  nnnuiUly. 

The  niuakrat,  or  inusijuash,  U  a  native  of  Korth  America,  niD< 
smaller  than  the  bearer,  but  with  habits  aud  ap]>earanee  somewhat 
similar.  Mii«knitM  feed  upon  niuMcIs,  aquatic  plant*,  and  roots  of 
grnKtie)!,  and  build  wiiiter-hiitN  of  «tivlu,  gratv,  imd  riikI,  with  an  en- 
trance under  ttntcn-,  leuding  to  a  dry  Apartment  aWve,  In  cummer 
they  dwell  in  exteii»tve  burrows  along  the  banks  of  the  rivem.  The 
trapper,  walkiiig  on  tho  bank,  h«ars  (be  mnskrst  run  from  hia  hole  into 
thfi  viiter,  observes  where  he  stirs  the  mud,  and  puts  tho  trap  quietly 
down  there.  The  number  of  ttkiu*  taken  yearly  by  trap  and  gun  is 
immense;  over  3,000,000.  Iklany  arc  manufactured  into  hats  on  both 
sides  of  tlio  Atlantic,  more  than  a  million  being  exported  annually  to 
Kngland  for  that  purpose.  Ueddes  bats,  they  are  UMd  here  largely  for 
monV  gloves,  ladies*  sot*,  robcB,  etc.  They  arc  rroquently  dyed  to  imj- 
tat«  miuV,  aud  are  then  called  AIa«ka  mink.  They  are  also  plucked 
knd  dyed  to  imitate  seal  and  aimiUr  fun. 

r:a.  U. 
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^a  ohlnoMITa  U  seareely  larger  than  a  mt,  and  inhabiis  the 
ni(nintaia-regions  of  Chili  and  Peru.    It  is  chiefly  remarkable  for  i-^C^ 
eiquifitely  fine  fur,  which  is  very  soft,  and  of  a  pearly  gray.     It  ^' 
u»od  for  hidic))'  and  ehildreu'a  sets,  but  more  cs)>ecia11y  for  lining  aa  ^ 
trintmiiig  cloakh,  petisaes,  and  other  articles  of  clothing.    Mot  nor' 
than  100,000  are  taken  yearly. 

The  fur  of  (he  northern  hare,  which  is  white  in  winter  and  ItrowD 
in  summer,  is  mostly  usc<d  in  the  mnnufacturo  of  hats.  The  Bkios  of 
the  common  European  mhhit  or  French  cony  are  used  for  ladies'  »ots 
and  childi-on's  Turn.  Tite  fur  is  also  need  for  bats.  Several  millioiii 
are  taken  each  year. 

The  far  of  the  skunk  is  tiso^,  onder  the  oame  of  Alaska  cable,  i 
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todk^BcUi.  sae^ntslrimmingN,  trif.,  of  sn  inferior  qiialiiy.  The  black 
fcniaiu  of  tli«  *kin  atv  Huint^time:!  vurHully  KcU-vicd,  completely  d«- 
odorispd,  made  into  eelA  of  fun  of  the  natural  color,  uitd  i<old  under 
Aeumeof  black  raarun.  11>0  pole-vat,  or  fitcbet  we«s<-l,  tiaa  lon;^, 
iHXK,  dsrlc-brown  linjr,  aiu)  nn  undercoat  of  eboit,  silky,  ])nle-yellow 
tcr.  Tills  fur,  tboiij;b  infi-rior,  \»  imported  and  used  for  ladieii'  setn, 
tic^uid  ia  sold  uiidi'r  the  oame  of  fllcli.  'Hie  Virginia  opossum  lm« 
Oekabit  of  feigning  itsvli  dead  if  slightly  stniok  or  wonndvd,  bnt,  it 
MrioiBly  attacked  and  badly  hurt,  it  will  fight  bravely.  Ii«  fur  is  a 
ttig,  woolly  down,  which  is  of  a  dingy  white.  Though  of  little  voluc^ 
the  (aria  color^  «o  an  to  rcHoiiiblc  fiioh,  and  is  aold  under  that  name. 
IWcolor  of  the  arctic  fox  during  winter  id  a  pure  white;  in  sum- 
Vfbnnnt,  gray,  or  bliiiEh.  It  is  then  called  a  cross  or  pied  fox. 
Ibbru  long,  fine,  and  woolly,  and  is  occasionally  used  here  for 
Mim'  wti  and  other  purpoM.-R,  hut  it  is  mostly  cxporti'd  to  Europe  j 
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■  milio  tbo  rkins  of  the  red  fox  and  Itx  varieties,  tho  cross  fox  and 
■ilver  or  black  fox.  The  color  of  an  adult  silrer  fox  when  in 
pios  f nr  fai  a  deep,  gloaty  black,  with  a  silvery  grizde  on  the  foro- 
^  ud  flanks.  Thb  variety  is  extremely  rare,  and  its  ricli  fur  is 
*»*  niaable  than  that  of  any  other  quadrnped.  The  skii)  of  ttie  sil> 
•"y  fin  of  I^brador  has  been  sold  in  London  for  tAOO. 

tW  pamla,  or  wait,  of  the  IlimaUyn  Moiinlnini',  \»  about  ihc  sito 
*f  abr^  cat.  It  is  corere*!  with  a  soft,  thii-klydct  fur,  which,  abore, 
•  oftlie  richest  rinnamon  red;  behind,  of  a  fawu  color;  and, beneath, 
t^adrrp  black — while  itn  head  is  whitish,  and  its  tail  like  a  lady'a 
^snd  bai»d<^  with  red  and  yellow.  Prod.  Cnricr  calla  this  tho 
iMbnnttfnl  of  known  fjiiadrupctld. 

TW  eolor  of  the  rnccoon  is  lii;ht  gmy  overlaid  with  blaok-tippcd 
lifaK,  The  outer  hair  b  long  and  coarM,  lfa«  inner  softer  &nd  more 
Bt  vooL    Tb«  far  is  mostly  OB«d  for  making  bats.     It  Is  lometiiQcs 
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•McI  for  robes,  u  lining*  for  garments,  ct«.  About  900,000 
tiken  jrearly.  Tbe  hair  of  the  badger  is  Bue,  titky,  and  very  Ion 
CCpeciallj  behind.  At  the  root*  it  is  of  a  yellowisli  jrray,  black  iii  ll 
middle,  and  wbtt«  at  the  tip.  Tho  skins  were  formerly  made  in 
pooeliM  by  tbv  Uighlanden.  Thv  dre«)cd  >kin*  make  thv  bc«t  pistt 
fomitnn*,  and  the  hair  is  much  used  to  make  artists'  brashi-s  for  sprci 
va%  the  colon  and  8ofl«iiing  the  tbadee  iit  painting.  Some  50,000  sk! 
are  sent  to  market  aonoally. 

Tho  white  or  polar  bear  U  an  mormons  animal,  weij;hing  eomMin 
1,000  or  I,&OO.poaod>;  ta  wholly  carnivoraas,  a  ltd  feeds  »poD  let 
and  other  animab.  The  for  la  long,  fine,  soft,  woolly,  and  of  a  kilm 
while  eolor  tiDf;ed  with  yellow.  Its  akin  makes  a  magnificenl  rot 
In  the  Dortfacm  rejjions  tho  skiDS  of  boars  fumish  tho  most  useful  at 
oumforCabIc  winter  apparoL  They  are  made  into  bods, coverlets, ca{ 
gloves,  and  other  anicles  of  clothing.  Tlw  bluck  War  liaa  hnir  cot 
paratirely  soft  and  glossy.  Its  skin  is  a^ed  for  hammer-cloths 
carriages,  ptncl-hotston,  rugs,  caps,  etc.  The  einnimoD  bear  of 
Rocky  Monntaini  has  a  more  valuable  fur  than  that  of  tho  black 
of  which  it  appest*  to  bo  a  variety. 

There  are  rarions  other  animals  that  furnish  robes  of  diS( 
qnality  and  appearance,  such  as  the  wolverine,  or  glutton,  the  wild-cii 
tho  coyote,  or  prairie-wolf^  the  different  varieties  of  the  white  woll 
whieb  is  sometime*  called  tho  mountain  or  timber  wolf  The  grovia) 
scarcity  of  wild  aiiimalu,  and  the  n-smircc*  of  modern  art,  are  gndv 
ally  introducing  into  uie  various  fabrics  as  artificial  robes,  naoy 
tJuim  convenient  and  comfortabte,  and  some  of  them  even  elegant 
very  desirable. 
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CORRELATION  OF  VITAL  WITH  CHEMICAL  ANl 
PHYSICAL  FORCES.- 


Bt    JOSEPH  LB    COKTE. 
'  norauoK  or  •mloqt  &ai>  atTca&L  niTOaT  is  *■■  cxtrnnTT  o*  CAUxtl 

YITAL  force ;  ivlience  is  it  derived  ?    What  is  its  relation  to 
other  forces  of  Natare  ?    The  answer  of  modeni  scicDce  lo  i 
■questions  is:  It  is  derived  from  (he  lower  foreea  of  Natnr«;  it  is  i» 
tsted  to  other  forces  much  sa  these  are  related  to  each  oUier— 4t  is  CM 
rdatnl  trith  chemical  and  physical  foroes.  I 

At  one  time  nwttcr  WM  supposed  to  be  dcslractible;  By  eooH 
tion  or  by  evajxiration  matter  seemed  lo  be  consumed— to  pass  onlff 
cztstcnco ;  but  now  we  know  it  ooly  changes  its  form  from  the  ww 

*  Aa  ■totrwt  of  tira  Lecture*  girea  to  ibe  eIsM  fat  Coaxpsntlrc  PbjlMocj  ■  f 
krorCUifo^i. 
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orlK|iii[l  to  the  g«a«oiu  conililion — from  tlie  vulble  to  llic  iiiTisible^ 
t»i  thu  wnid  all  these  changes  ibe  same  qnaatity  of  mat(er  rcmaina. 
Gwtiw  or  destruclion  of  mutter,  incrensa  or  diminution  of  mutter, 
lid  beyond  the  domain  of  Sd«ooc ;  lier  domain  is  confined  entirely  to 
ibtckiDjics  of  matter.  Xov,  U  b  the  doetriue  of  modern  science  that 
tb«  aiii«  is  true  of  force.  Force  seefos  oflen  to  be  annihilated,  INro 
(mDoo-balls  of  eqtal  sue  and  velocity  meet  each  other  and  fall  mo-, 
ifaJisi.  Tb«  iouaesse  energy  of  these  moving  bodies  secmH  to  pu«i' 
«tt of  cxist«Dcc  But  notfto;  it  is  changed  into  beat,  and  the  exaoi 
mmt  uf  beat  may  be  ealculatcd  ;  moreover,  an  equal  amount  of  heat 
Wf  be  changed  back  again  into  an  equal  amount  of  momentiim. 
Hae,  dierefore,  force  is  not  lost,  bat  is  chauged  from  a  visible  to  an 
iuMilt  form.  Jlotion  is  changed  from  bodily  motion  into  molecular 
wdon.  Ulna  heat,  light,  ctedricity,  magnetism,  cbemica]  affinity, 
■J  neehsnieal  forec,  are  tnumnntabic  into  each  other,  back  and  forth ; 
hltud  all  the«e  ebangec,  the  amount  of  force  remains  mictutnged. 
hnt  is  incapable  of  dcstntctlon,  except  by  the  same  power  which 
(Mittd  it.  The  domain  of  Science  lies  within  the  limits  of  these 
tWiys    cxation  and  annihilation  lie  outside  of  her  domain. 

TW  malnal  convcrlibiiity  of  forces  inlo  each  other  is  <'allc<l  c<wr«- 
fitmo/forcei/  the  pvniistcncc  of  the  #amc  amount,  amid  all  thcsa 
(bms,  is  called  eoHgervatityn  ofjbror. 

Tke  correlation  of  physical  foroc«  with  each  other  and  vrilli  oheml- 

fanee  is  now  oniversaily  acknowledged  and  somewhat  clearly  con- 

*ira|.    Tbt  correlation  of  vital  force  with  theco  is  not  nniversally 

Mgcd,  and,  where  ac  know  I  edged,  is  only  imperfectly  conceived. 

>  MM  I  fntbtlshed  a  paper '  in  which  I  attempted  to  put  the  idra  of 

Ion  of  vital  force  with  chemical  and  physical  forces  In  a  mor 

:e  and  scientific  form.    y\\e  views  expressed  in  that  paper  baval 

gcoendly  adopted  by  pbyaiologiata.    ffince  the  publication  of  the 

(tperivferml  to,  the  subject  lias  lain  in  my  mind,  and  grown  at  Icsjil 

iwvbat.    I  propose,  therefore,  now  to  rei'mbody  my  views  tit  a  more 

f«(abr  fonn,  with  mrh  additions  as  have  oecnrred  to  me  since. 

Tbere  arc  four  planes  of  material  existence,  which  may  bo  nrpro-j 
WU4  aa  rabed  one  above  another,    "niesoarc:  ).  The  plane  of  els 
MMuy  exJatence ;  2.  The  plane  of  cliemical  com[K>wnds,  or  mineral 
'Mon;  S.  Th«  plane  of  rcgctabln  existence;  and,  4,  The  plane  of 

VntWeiMM.    Thdr  relations  to  each  other  are  truly  oxprvssed  by 
them  one  above  tho  other,  thus : 


4.  Animal  Kingdom. 
9.    Ve^flahlf  Kingdom, 

5.  JUintrat  Kingdom. 
1.  KUmenis. 


■ 
l-ttt. 
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Now,  it  is  a  remarkable  fact  that  there  is  s  epcctal  force,  wtioee 
fniHtton  it  is  to  rauo  tiuiltcr  from  cacli  plane  to  the  pbuo  above,  and 
to  czcout«  movemenU  on  Ibe  latter.    Thus,  it  id  the  function  of  chemi- 
cal affinity  alone  to  raise  matter  fi-om  No.  1  to  No.  2,  as  well  at  to 
execute  all  the  roovftncnlo,  back  and  forth,  by  action  and  reaction; 
in  a  woni,  to  prodiiot'  all  the  phenomena  on  Ko.  8  which  together 
conuitute  th«  science  of  chemistry.    It  ia  the  prerogative  of  vegetablt 
life-force  alono  to  lift  matter  from  No.  'I  to  No.  3,  aa  well  aa  to  ezecatc 
all  the  mavcmcnts  on  that  plane,  which  together  conaiitute  the  scienee 
of  vegetable  piiyaioloj^y.     It  is  the  prerogulivc  of  aoimal  life-force 
alone  to  lift  matter  from  No.  8  to  Na  4,  and  to  preside  over  the  movfr 
nienta  on  this  plane,  tirhich  together  coustitule  the  ecienoe  of  aniiuil 
pbyvLology.     Hue  there  i«  no  force  in  Nature  capable  of  mining  matl«f 
at  onee  from  No.  1  to  No.  S,  or  from  No.  2  to  No.  4,  withont  otoppimg 
and  receiTtDg  an  acoeuion  of  force,  of  a  diflerenl  kind,  on  the  intcno^ 
diate  plane.    Plants  cannot  feed  npoii  elements,  but  ooly  on  chemical 
CompotiDils :  auimals  caonol  feed  on  minerals,  but  only  on  vegelabkft 
We  will  >eo  in  the  iiwjuel  thai  thi»  i*  ilic  nccc«eary  recult  of  the 
ciplu  of  coniiervation  of  force  in  vital  plienonienu. 

It  is  well  knotrii  that  atoms,  in  a  nascent  state,  J.  &,  at  the  men 

of  their  separation  from  previous  combination,  are  endowed  with  peo 

iar  and  powerful  affinity.     Oxygen  and  nitrogen,  nitrogen  and  hydn^ 

gen,  hydrogen  and  carbon,  which  ijiow  no  alliuiiy  for  rach  other  nadcr 

ordinary  eircumatancea,  readily  unite  wben  one  or  both  arc  in  a  natctat 

Ljpondition.     The  reason  ieems  to  be  that,  when  the  elements  of  a  cODf 

bwund  arc  torn  asunder,  the  elicmicid  affinity  which  prerionsly  bixiad 

Kbem  together  ia  set  free,  ready  and  eager  to  tniite  tJte  nascent  el^ 

'^tnents  with  wbaleverthey  come  incontact  with.    Tliis  slate  of  eulb 

chemicjil  energy  is  retained  bnt  a  little  while,  because  it  ia  liable  tol 

changed  into  some  other  form  of  force,  probably  heat,  and  l>  thercforf 

no  longer  chemical  energy.    To  illustrate  by  the  plaucs :  maitvr  (sll- 

ing  down  from  No.  it  to  No.  1  generates  foree  by  which  matter  ii 

lifted  from  No.    1   to  No.  2.     Dccompotition  generates  the  force  by 

vhieli  combination  \s  cflected.     This  principle  underlira  every  thiug  I 

shall  further  say. 

There  are,  therefore,  two  ideas  or  principles  underlying  this  pspn: 
I.  The  correlation  of  vital  with  phyaical  and  chemical  forces ;  £.  TM 
in  all  caHCS  vital  force  in  produced  by  dc«ompoaition — is  InuHformed 
by  nascent  affinity.  Neither  of  tlieso  is  new.  Grove,  many  y«i* 
ago,  brought  out,  in  a  vague  manner,  the  idea  that  vital  force  vM 
correlated  with  chemical  and  physical  forces.'  In  lS4i)  I>r.  Fnk, 
M.  R.  T.  K.y  of  Dublin,  first  advanced  the  idea  that  vital  force  of  tni- 
mal  life  wadgeiiei-ated  by  decomposition.  In  Iftfil  Ihc  same  idea  nl 
brought  out  again  hy  Dr.  Waiters,  of  St.  I^nis.    These  papers  were  ub- 

*  tl  1S4B  Dr.  J.  B.  Ibjff  pabli«lied  ■  pAptr  on  "Orpalo  Hotiui  ud  K«trilioa."  1] 
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k»Mra  to  OMi  wli«n  I  wroU  mj  article.  TUtvy  lukvc  bcon  Rent  to  mo  in 
ik  ImK  few  reara  by  (lieir  respective  uilliors.  Nt-itlier  vf  thcM!  ttu> 
tkdit,  hovever,  exteiula  this  prini-iple  to  vegetation,  the  most  fuudft- 
ortiUl  and  most  important  phritomcDoii  of  life.  In  itJCT  the  same  idea 
lu^aiabiougUl  oul  by  Prof.  Hvnrj-,  of  tlic  ^ithfoiiiitn  In»titutioD, 
»i  bjr  him  extended  to  ve^ctalion.  I  do  not,  therefore,  now  claim  to 
hntfint  advanced  thia  idea,  but  I  do  claim  to  have  in  oome  meature 
luwml  it  from  vagneiiCM,  and  given  it  a  clearer  and  more  ^ientifio 
(kdl 

1  wifh  noT  to  apply  Uieae  principles  in  the  explanation  of  tlw  moxt 
isfoiunt  phenomena  of  vegetable  and  aniraa]  life: 

L  Vboktatiox. — The  most  important  pheii<<menon  in  the  life-hia- 
MT«f  a  plant — in  fact,  the  »tiirling-i>oint  of  nil  lifi-,  both  vi-gclnhlo 
ndtnimal— ii  the  formation  of  organic  niatt«r  in  the  leaven.  Tlie 
■OMty  conditions  for  this  wonderful  change  of  mineral  into  organic 
taUtrtttm  to  be.  sunlight,  chlorophyl,  and  liTiog  protoplasm,  or  bio- 
{tUBL    Tbb  is  the  phenomcn<?n  I  winh  now  to  disctm. 

neplanio  tnattvn  of  which  vegetable  utructn re  i*  built  arc  of  two 
ayloids  and  albuminoids.  The  amyloids,  or  starch  and  sug«r 
,  consist  of  C,  II,  and  O;  the  albuminoids  of  C,  II,  0,  N,  and 
The  quantity  of  Kali>liiir  and  phospUorns  is  very  nmall,  and  wo 
■91  neglect  ibem  in  this  dineumion.  The  food  out  of  u-liicli  these 
"taucM  are  elaborated  are,  CO,,  H,0,  and  U,N — carbonic  acid, 
■tBr,  ud  anunonia.  Now,  by  the  agency  of  sunlight  in  the  presence 
jfiUirophyl  and  biopbsm,  thc*c  chemiml  compounds  (CO,,  TT,0,  II,N) 
tlcn  asunder,  or  shaken  asunder,  or  decomposed ;  the  cxccsh  of  O, 
'  U  and  U,  ia  t«jected,  and  the  remaining  elements  in  a  nascent 
combine  to  form  organic  matter.  To  form  the  amyloids, 
**tfa,deztrine,  Migar,  cellulose,  only  CO,  and  11,0  nrc  decom|>oscd, 
4tiee«s  of  O  rejected.  To  form  albttminoids  or  protoplasm,  CO,, 
^fl,  tad  U,N,  are  dccompoaed,  and  exceu  of  O  and  H  rejected. 

It  «o«ld  seem  in  this  ease,  therefore,  that  physical  force  (li^ht)  ia 
'*a^  into  nascent  chemical  force,  and  this  nascent  chemical  enei^, 
*>iirilte  pceullar  conditions  pi-encnt,  forms  organic  matter  and  reap- 
hvt  as  viul  force.  Light  falling  on  living  green  leaves  is  destroyed 
*  Will  Bud  in  doing  the  work  of  decomposition ;  disappears  as  light, 
toliaypiaraa  nascent  chemical  enei-gy;  and  this  in  its  turn  disappesrs 
^  tHmhtg  organic  matter,  to  reappear  ax  the  vital  force  of  the  organic 
^KMriksa  formed.  The  light  which  diNappeant  is  proi>orlioned  to 
UaO.oribe  O  and  U  rejected;  is  proportioned  also  to  the  quantity 
■fafpase  niatt«r  formi-d,  and  alno  to  the  amount  of  vital  force  rrsnlt- 
■l^  To  QlttitratJ! :  In  the  ease  of  amvli>idii,  oxygvn-exress  falling' 
mnmmait  down  from  plane  No.  3  to  jtlane  No.  1  generates  force  to 
(mC,  II,  and  0,  from  plane  No.  9  to  plane  No.  3.  In  the  case  of 
d^MBoid*,  oxygen-eiceM  and  hydrogen-excess  running  down  from 
>  t  l«t  Noh  I  generate  force  to  raise  0, 11,  O,  and  N,  from  No.  2  to 
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Na  S.  To  Slliulrate  Kgain :  Aa  tun-heat  falling  upon  water  disapp^l 
M  hext,  to  reappear  aa  mechaoical  poircr,  raisiDj;  the  vaier  ioto^B 
cloods,  Eo  fiunli;;ht  falling  upon  grsen  Iviirrs  dwapprnrs  an  light,  to  m 
appear  as  vital  force  lifting  matter  from  tliv  niiocral  into  the  oi^auii 
kingdom. 

3,  GKRmSATioy. — Growing  plants,  it  ia  eecn,  take  their  Ufe-fiXM 
from  the  sun  ;  but  Boeda  gennioato  aad  commence  to  grow  in  the  dvfc. 
Kvidently  there  miiiit  be  Dome  otlwr  aonrec  from  which  thcjr  draw  tlieit 
unpply  of  force.     They  cannot  draw  force  from  tlic  auo.     This  bctii 
intimately  connected  with  another  fact,  vii.,  that  they  do  not  dnw 
thdr  food  from  the  rainer4d  kingdom.    The  a«cd  in  germination  feedi 
entirely  upon  a  supply  of  orguiiie  matter  laid  up  for  it  by  tli«  motha> 
plant.    It  is  the  deeom(>oaitioii  of  this  organic  matter  which  snpptiea 
the  force  of  germinal  ion.      Chemical  compounds  are  companiinly 
stable — it  requires  sunlight  to  tear  thvm  aaunder ;  hut  organic  msUcr 
is  mora  easily  doeompowd~4t  is  almost  spontaneously  decomposed.  It 
may  be  thst  heat  (a  necessary  condition  of  germination)  u  the  facet 
which  determines  the  decomposition.     However  this  may  be,  it  nter-. 
tain  that  a  portion  uf  the  organic  matter  laid  np  in  the  *tx^  is  dcocB- 
pottcd,  burned  up,  to  form  CO,  and  il,0,  and  Utat  thia  comhuuiM 
furnishes  the  force  by  which  the  maaoo-work  of  tissue-making  is  ifr 
compli<.hcd.     In  other  words,  of  the  food  laid  up  in  the  form  of  Msid^ 
dextrine,  protoplaxm,  n  jtortion  itt  deeompo»cd  to  furnish  the  force  If 
whioli  the  ttniainder  is  organized.    Hence  the  seed  always  lo«eswci^ 
in  germination ;  it  cannot  develop  unless  it  ia  in  part  consumed ;  'k 
is  not  qnickencd  except  it  die."    This  self- coDsumpt loo  continwa  hIU' 
the  leaves  ami  roota  are  formeil ;  then  it  logins  to  draw  force  from  tbt ' 
BUD,  and  food  from  the  mineral  kingdom. 

To  illDstmte :  In  germination,  matter  running  down  from  j^am 
Xo.  3  to  plane  Xo.  S  gencntct  force  by  which  other  nimilar  msttnii 
moved  about  and  raised  to  a  somewhat  higher  posilton  on  pbnv  Nol  3. 
As  water  raised  by  the  snn  may  be  stored  in  reeeiTOtrs,  and  in  ti* 
ning  down  from  tbcec  may  do  work,  so  matter  raised  by  sun-force  iirta 
the  organic  kingdom  by  one  generation  is  stored  as  force  to  do  tts 
work  of  germination  of  the  next  generation.    Again,  as.  in  water  i^l 
ning  through  an  hydraulic  ram,  a  portion  runs  to  waste.  In  ordtf  tSi 
generate  force  to  lift  the  remainder  to  a  higher  level,  so,  of  orgsoii' 
mailer  Mored  in  the  seed,  a  portion  runa  to  waste  to  create  fore*  Ui 
organixe  the  remainder. 

Thus,  tlwn,  it  will  he  seen,  that  three  things,  riz,,  the  absence  rf' 
sunlighl,  the  use  of  organic  food,  and  the  less  of  weight,  are  vXt^ 
•olobly  connected  in  germination,  and  all  explained  by  the  prinriple 
of  ooDservalion  of  force. 

3.  BTAirnKO  or  Br ns.— Deciduous  trees  am  entirely  desiitste  ef 
leaves  during  the  wtiittr.  Tlic  buds  muiit  start  to  grow  in  tlw  spnaflj 
without  leaves,  and  therefore  without  drawing  force  from  the  sub 
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Btm^  also^  food  in  ibe  org&nit;  form  niutil  I>i-,  nnd  iii,  Uid  up  fT«m  tbo 
fnriow  ytas  in  tb«  body  of  the  tr««.  A  poition  of  tliiM  is  coD£Dined 
wik  tfac  fonnatioD  of  CO,  and  11,0,  in  order  to  create  foroo  for  the 
AndofMottit  of  the  bud*.  So  toon  u  by  thi«  means  th«  lt'av«a  are 
famed,  the  plant  begins  to  draw  forcn  from  \hv  enn,  and  food  {rom. 
thi  miMnl  kingdom. 

I.  PjUJt  PiAVn. — Fun^  aitd  etiolated  plaou  lutre  uo  ckloro- 
|b]|l,  tfaerefore  cannot  draw  thvir  force  from  tbe  sun,  nor  make  or- 
pDK  mailera  from  inorganic.  Hencv  UtcM  alito  niuKt  fcnl  on  organic 
Htter:  Dot,  indeed,  on  starcb,  dextrine,  and  protojilaam,  bnt  uu  dtray- 
■gMganic  matter.  In  tbeee  pbnts  the  organic  matter  is  talieu  np  iu 
mt  form  iniennediaic  bctwcvn  tbo  plauca  No.  3  and  No.  2.  Tbe 
uUcrthoa  lakeu  np  \»,  a  |>or1ian  of  it,  t'oiidumixl  with  Iho  formaUon 
iICO,  and  ilU,  in  order  to  create  force  necessary  to  organit^  titc  ro- 
Mindtr.  To  ilttutrate:  Matter  falling  from  some  intermediale  point 
kttirceit  No.  2  and  No,  3  to  No.  3,  produces  force  sufficiont  to  raise 
MOar  from  the  aamu  interroMliate  point  tu  No.  3  ;  a  portion  runs  to 
titte  downward,  and  creat««  force  to  jiusb  tbe  remainder  u]>uard. 

*.  G»owTu  or  Ubbe^  ll-utTS  at  Xioht. — It  is  well  kj>own  that 
tiasuall  plants  grow  at  nigbt  aswvU  as  in  the  day.  It  is  aUo  kDOWH 
Ibt  plants  at  nigbt  czlinlv  CO,.  TIm.'m^  Ivro  facts  bavo  not,  bowcrer, 
■sfaras  I  know,  been  conuevied  with  out-  anoiber,  aud  wiib  the  priii- 
•^  ol  eonserration  of  force.  It  is  usoally  supposed  ibat  in  tbe  uigbl 
tt(  dseompoaition  of  CO,  and  exhalation  of  oxygon  are  checked  by 
nlUttwal  of  sunlight,  and  some  of  the  CO,  in  tbe  oscrnding  fuip  ia 
oialad  by  a  physical  law.  Hut  tbis  does  not  account  for  the  growtb. 
It  b  frideut  that,  in  tbe  absence  of  sunlight,  tbe  force  required  for  tbe 
mk  of  tisao^buildiug  can  be  derived  only  from  tbe  decomposition 
■d  comboation  of  organic  matter.  There  arc  two  views  as  to  tbe 
iHiic  of  tfais  organic  matter,  either  or  both  of  whicb  may  be  correct : 
Tan.  Tbere  seems  to  be  no  doubt  thai  most  plants,  ctpeciully  those 
pvra  in  aoila  ricfa  la  humut,  take  up  a  portion  of  their  food  in  tbe 
fan  of  sani.ofgimio  matter,  or  soluble  hurnu*.  Tlie  combostioa  of  a 
fsnian  of  thia  in  every  pan  of  tbe  plimt,  by  means  of  oxygen  also  ab- 
Mibed  by  tbe  roots;,  and  the  formation  of  CO,,  undoubtedly  cn-ates  & 
^^y  of  foree  n^bt  aud  day,  independently  of  sunligbt.  The  force 
tt«  prodocod  by  tfae  combustion  of  a  portion  might  bo  used  to  ruse 
Ihc  ttmaiiider  into  starch,  dextrine,  etc,  or  might  bo  uM-d  in  tii^uis 
^nUiB^  Daring  tbe  day,  tbe  CO,  ibus  produced  would  be  again 
4Myi,nl  in  tbe  leaves  by  sunlight,  and  thus  create  an  additioual 
^flfcf  forcsL    During  tbo  nigbt,  the  C(J,  would  be  exhaled.' 

i^SB :  It  ia  ponible  that  more  organic  matter  ia  made  by  son- 
1|^  daring  tbe  day  than  is  uncd  up  in  tissue- building.  Some  of  tbia 
I  again  consumed,  and  forms  CO,  and  11,0,  in  order  to  con- 

'IwsMMMIaeMQnt,  tttmtjfftr,  Amtritim  Jemnui  vf  Wft*,  Suti-inbor,  \%W, 
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tinne  (be  tiuae-baildiD);  prococa  daring  the  oigbt.  Tbiu  tbp  fA 
cinriug  tbc  d»y  nlorci'  up  min-forc^  Jitiflieiwnl  to  do  its  irork  dutiag  I 
night.  It  ban  bceu  suggesti-d  liy  Dr.  J.  C.  Draper,'  tbongh  not  pnrvi 
or  ev«n  rendered  probable,  tJial  the  force  of  tbsuc-boildiDg  {forc€  pk 
tigut)  is  always  derived  from  deoompoMtioo,  or  combustion  of  orgu 
matlcr.  In  that  case,  the  force  of  organic- matter  fomiKtion  u  derin 
fri>ni  the  Kim,  vrhiXe  the  furc«  of  tLBsae-baildtng  (which  id  relatin 
•mall)  ia  derived  from  th«  combustioo  of  organic  matter  thus  prevH 
ly  formed.  " 

$.  Fkuikntattox.— Tbo  plastic  niatt«rs  out  of  which  vegetobl 
tissue  is  buitt,  and  which  arc  funned  by  woligbt  in  the  leave*,  arct 
two  kinds,  vis.,  amyloids  (dextriue,  augar,  ■tareh,  cellulose),  aud  alk 
minoids,  or  protoplasm.  Now,  the  amyloids  are  comparatively  KaU 
and  do  not  epontaneouely  decompose ;  but  the  albuminoids  not  onl 
decompo»o  Kpontaneoujtly  thcmMtlvcH,  but  drag  down  the  MoyloiJ 
with  which  ihey  are  assooiatod  into  concurrent  dvoompocilion— at 
only  obaoge  themKlves,  but  propagate  a  change  into  amyloids.  Al 
bominoida,  in  varioos  stages  and  kinds  of  decomposition,  are  calUi 
fcmirnta.  Tlir  prop«gatcd  change  in  amyloid*  is  CAllvd  fernwatation 
By  various  kinds  of  fermenta,  auyloida  are  thus  draggvd  down  it^ 
by  step  to  the  mineral  kingdom,  viz.,  to  CO,  and  H,0.  The  aoeoa 
panying  tabic  exhibits  the  various  stages  of  the  descent  of  •larob, 
thtt  feriuc[it.t  l>y  which  they  arc  clfoulL-d  :  * 

1.  Btanoh > 

^m  i.  Deitrlne (tHaitMe. 

^K  8.  So^ar ) 

H  4.  Alooholand  00 YuauL 

^^  6.  Acetic  acid Mother  of  vioegar. 

6.  COi  and  HO. Mould. 

By  appropriate  means,  the  process  of  deitccnt  may  be  stopp«>l  S 
dny  one  of  tliese  planes.  By  far  too  much  is,  uufortunntcly,  Bt^ppnllfl 
the  fourth  plane.  T)ie  manufacturer  and  chemist  may  dctcTminefl 
downwanl  ch.ingo  through  nil  the  planes,  and  the  chemist  has  reoeM 
sncoL-eded  in  ascending  again  to  No.  4 ;  but  tlic  plant  ascends  anjfl 
ecends  the  scale  at  pleasure  (avoiding,  however,  the  fourth  and  fi^| 
and  even  passes  at  one  step  from  the  lowest  to  the  higheat.  fl 

Now,  it  wilt  be  seen  by  the  UtWc  tliat,  connected  with  each  of  id 
desM'iiKive  changes,  there  ia  a  peculinr  ferment  associated.  IMa<M 
detenuines  the  change  from  starch  to  dextrine  and  5Ugar — sacchariH 
tion;  yeust,  the  change  from  sugar  to  alcohol — fermentation;  raofl 
of  vinegar,  the  change  IVom  alcohol  to  acetic  acid — aoetification ;  a^B 
peculiar  mould,  the  change  from  acetic  acid  to  CO,  ium)  water,   fl 

'  Anurifan  Jimmat  of  tSeimtr,  Kurembcr,  1872.  The  rijidiiiirrRU  of  Dr.  Dnf<^| 
iMxmrliiaiTf,  tiw-iuiio  Oiej  urn  ii>ii)e  (in  nv^i/in^,  wblcti,  until  tli«ir  inpplj  of  *>^| 
Ibod  I*  #ihAa>lc<1,  m  iDdi'ixinJoDt  6r  (uiilighc.  ^M 

•  J.  C.  Drupcr,  Amerii-an  jMnalo/Snaiet,Sovaai>tr,lVtt  fl 
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HftU  if  far  norc  irnnilorful  and  significant  i»,  tlutt,  OSROCuacd  vith 
Pteb  0f  ihe»e  fenn^uu,  «xc«|)t  dUsiase,  and  therefore  with  cucb  of 
tttw  dMMnsive  cliang«8,  cxc«pt  the  chnng«  from  eUrch  to  sugar,  or 
■NksrificMiim,  there  is  a  {wculiar  form  of  life.  A»«ociatcd  with  alco- 
Mie  fenoentatioD,  there  \*  tbo  y«iKt'plant ;  with  acetilication,  the 
TJEWgaiNplatit ;  an<l,  wilh  tlie  (kTonipmition  of  riovgar,  a  peculiar^ 
tind  of  mould.  We  will  take  the  one  which  is  boH  uiideretuoti,  riz:,i 
ytut-pUnt  (&a«ebarom^),  and  its  relation  to  alcoholic  femi«iitatioa. 

It  it  veil  known  that,  in  conncotion  with  alcoholic  ferment  a tion, 
Uxrcua  pccnliar  untcvllcd  plant  which  grows  and  mulliplk-^.  Fci^- 
■autloD  never  takes  place  without  the  presence  of  this  plant ;  this 
(hu  never  gix>w>  witltoat  producing  feriueDtatioii,  and  the  rapidity 
«(lkt  fmneatatiou  is  in  exact  proportion  to  the  rapiditj*  of  the  K>'owth 
rfthe  plant.  Bnt,  as  £ir  as  I  know,  the  fnct  haa  not  been  diclinctly 
kmgbt  oat  that  the  dccom position  of  the  sugar  into  aleohol  and  cui^ 
\mt  acid  fomtubca  the  forc«  by  which  the  plant  grows  and  multi* 
(liBL  If  the  growing  cells  of  tlie  ycaat-plant  be  obserrcd  under  the 
^■TiMcope,  It  will  be  seen  that  the  carbonic-acid  babbles  form,  and 
iWittoiB  probsbW  the  dccompoMlion  of  xugar  takes  jilacc  otdy  In  con* 
bit  whh  the  sarfac«  of  the  j^ast-cells.  The  yeust-plant  not  only 
Innilates  matter,  but  also  force.    It  deooraposcs  the  ^ugar,  in  order 

I  il  nvf  wsimiiate  the  chemical  force  set  free^ 

We  bsve  already  ^aiil  that  the  cliangc  from  starch  to  augar,  dctcr> 
1  by  diastAsc  (*accharificat!on),  Is  the  only  one  in  connection  with 
I  there  b  no  Uf&  Xow,  it  la  a  most  significant  fact,  in  this  coit* 
Mctioa,  that  this  ii  also  the  only  change  which  ifl  not,  iu  a  proper 
Mnc,  deseensiw,  or,  at  least,  where  there  is  no  decomposition. 

Wt  now  pAM  from  the  phenomena  of  vegetable  to  the  phenomena 
<if  laiotal  life^ 

1  DiTBtopifEin'  OP  IBB  Eaa  is  Isctiutiox. — ^The  development 
if  (het^  in  incubation  is  very  similar  to  the  gcnuinaiton  of  a  MHid. 
^  (fg  eoasi«t«  of  albuminous  and  falty  matters,  so  inclosed  that^l 
tfcHe  oxygen  of  the  air  la  admitted,  nutrient  iiiiittem  arc  excluded. ' 
I^iiag  tncnbsUon  the  egg  chniigc«  into  an  embryo;  it  passes  from  an 
flBnrt  morganized  to  a  highly-ergnniied  condition,  from  a  lower  to  a 
U|A>r  eondition.     There  is  work  done  :  there  must  be  expenditure  of 
Imc;  b«it,Ba  we  hare  already  seen,  rital  force  is  slway*  derived  fronij 
'tonposhion.     Uut.as  the  matters  to  be  decomposed  are  not  taken^ 
i^mtn^  the  egg  must  consnmc  itself;  that  it  doe«  so,  is  proved  by 
iW&cttbat  in  incubation  the  eggabsorhs  oxygen,  eliminatiui  CO^  nnd 

khiy  H,0,  and  loses  ireight.    Aa  in  the  seed,  a  portion  of  the  uiat- 

eiotsiDMl  in  the  egg  is  coosumed  in  order  to  create  force  to  or- 
Ibfl  remainder.  Maltvr  runs  down  from  plane  No.  4  to  plan« 
if  and  generates  forM.'  to  do  tho  work  of  organi^tition  on  plan« 
!f«.  4.  "Die  ktnomit  of  CO,  and  H,0  formed,  and  therefore  the  lost 
rf  ««fht,  if  ft  meaenre  of  tho  amount  of  plastic  work  done. 
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8.  DBVELOrUKNT    WITIUX     TUB      CoBTaALlfi     SbkLI- — ^It    U    WtD 

kDOvm  that  inimy  insects  oincrgo  from  tfa«  egg  not  in  (leir  fina!  forin, 
but  in  a  wormlikc  form,  catted  a  larva.  After  ttiia  tiusj  paaa  iato  a 
Kcond  paauve  stat«,  in  whicli  tbejr  ure  again  covered  witb  a  lutid  of 
■hell — a  sort  of  aecond  egg-Btat«,  called  the  clirysalia.  From  this 
tliey  Bgaio  edurgo  u  the  perfect  inovct.  The  butterBy  is  the  in«*t 
fiimiiiar,  a«  wcI)  an  the  best  itluHtrutcd,  of  iheac  ohangv*.  Tlic  larrs 
or  eaterpiltar  cats  with  eDornioua  voracity,  and  grows  very  rapidly, 
Wheo  its  growth  is  complete,  it  corers  itMlf  witb  a  shell,  acd  remain! 
perfectly  pasEive  and  alino<t  immovable  for  maoy  da^  or  weeka 
During  this  period  of  quiescence  of  animal  functioui  there  are,  how- 
wTcr,  the  ino«t  tinportuot  changes  going  on  within.  Thv  wings  snd 
legs  are  formed,  the  mnsclea  are  aggregated  in  bundles  for  moving 
these  appeudagee,  the  nerroos  system  ia  more  bighly  developed,  ibe 
moatb,  organa^  and  alimentary  canal,  are  greatly  changed  and  more 
highly  organized,  tbe  niuiplv  eyes  arc  cliiuigt'd  into  oompoond  cyca 
Kow,  all  tMs  requires  expenditure  of  force,  aud  therefore  decomposiiioa 
of  matter ;  bat  do  food  is  taken,  therefore  the  chrysalis  mast  conenns 
its  own  substance,  and  thcrcforo  lose  weight.  It  does  so;  the  weight 
of  the  emerging  butterfly  is  in  many  cases  not  one-tenth  that  of  ths 
caterpillar.  Force  is  stored  np  in  tbe  form  of  organic  matter  only  to 
be  consumed  in  doing  plastic  work, 

9.  Mattbe  AxiMAia. — Whence  do  animnls  derive  their  vital 
Lforee  ?  I  answer,  from  tbe  decomposition  of  their  food  and  the  it- 
P«ompo«iUon  of  their  tissues. 

Plants,  as  we  hare  seen,  derive  tboir  vital  foreo  from  the  deeo» 

rjradllou  of  their  mineral  food.     But  tlie  chcmii^.tl  compounds  ODwIiicb 

pplants  feed  are  very  stable.    Their  decomposition  ro<|uim>  •  prcnHu 

and  complex  contrivance  for  the  reception  and  uiitiiaiion  of  sunligbL 

These  CO  fid  it  ions  are  wanting  in  animals.    Animals,  therefore,  canaot 

feed  on  chemioal  compomidit  of  the  mineral  kingdom ;  tbcy  muit  hvw 

ftoi^;anlfi  food,  which  easily  runs  into  decompoaition ;  tbcy  must  fced  oo 

FUw  ve{;etable  kingdom. 

Animals  are  dittinguished  from  vegetables  by  incessant  decay  io 
•very  tissue — a  decay  which  b  proportional  to  animal  activity.  T^ 
Ineessant  decay  necessitates  incessant  repair,  so  that  the  animal  Ixdy 
has  been  likened  to  a  temple  on  which  two  opposite  forces  are  at  woA 
in  every  part,  the  one  tearing  down,  the  other  repairing  the  breach  M 
fast  as  nutde.  Id  vegetables  no  such  incessant  decay  has  ever  bees 
made  ouL  If  it  exists,  it  must  be  very  trifling  in  comparisoa.  Pral» 
plasm,  it  is  true,  is  t.-kken  up  from  the  older  parts  of  vegetablte,  nl 
these  parts  die;  but  the  protoplasm  dors  not  seem  to  decom|)ose,  bat 
is  used  again  for  tissue-building.  Thus  tbe  internal  activity  of  loi- 
mala  is  of  two  kinds,  tissue-destroying  and  tissue- bull  ding ;  while  thil 
of  plants  seems  to  be,  principally,  at  least,  of  one  kind,  tissue-buUdtii^ 
Animala  nae  taod  for  force  and  repair  aod  growth,  and  in  the  matoi 
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Bisil  ooly  for  furce  and  repair,  Ptantt  nev  food  for  force  aod  growth 
— (i«y  iwTvr  stop  ((rowing. 

Xow,  the  food  of  animals  ia  of  two  KinJs,  amyloids  and  albumi- 
icods.  The  csniivora  fci-'l  entirely  on  albuminoids;  the  lierbirora  on 
tn!b  ainjloids  and  albuminuiili^  All  tblK  food  comn  from  tlie  Tege- 
bUe  kingdom  directly  in  the  case  of  herbirora,  indirectly  in  tbo  case 
ttfearaiTon.  Animals  cannot  make  organic  mat  t«r.  Novr.tlic  tiiitiHes 
«lsnimala  are  wholly  nibuniinnid.  It  is  obrious,  therefore,  tliat  for 
the  rqnir  of  tbo  tiuue«  tbc  fwxl  miwt  b«  albuminoid.  The  amyloid 
((wd,  tbervfore  (and,  ae  we  ebal!  f«e  in  camivora,  inncli  of  tliu  albunii- 
Bnd),ninst  be  naed  wholly  for  force.  ■  Aa  coal  or  wood,  burned  in  a 
ncuB^ngine,  cfasngea  ebemical  into  nie<^banical  energy,  bo  food,  in 
tvcM  of  what  la  n«ed  for  re|iair,  is  bumud  up  to  produce  aniniul  ao- 
tiiitT.  Let  us  trace  more  accurately  tbe  origin  of  animal  force  by 
tunpUa. 

10.  C^nriTOKa. — ^The  food  of  ramivon  \t  entirely  albuminoid. 
1W  idea  ot  tbe  older  phy^ologlats,  in  regard  to  tbe  use  of  thiit  fowl, 
•Moi  to  b*Te  been  aa  follows :  Albaminoid  matter  ta  exceedingly  un- 
nUe;  it  ia  matter  raised,  with  much  difficaltyand  against  eliemieal 
htaa.,  bigh,and  delicately  balanced  on  a  pinnacle,  in  a  atitte  of  unata* j 
Weqnitilinnm,  for  a  brief  time,  and  then  rushes  down  again  into  tb»^ 
liirni  Idngdom.  The  animal  tisanee,  being  formed  of  albuminoid 
■ttv,  are  diort-lired ;  the  parta  are  constantly  dying  and  decom- 
(•Aig;  the  taw  of  death  ncc^snilates  tbe  law  of  reproduction  ;  dvcom- 
faidea  neoea^tatca  re|iair,  and  ihcrefore  food  for  repair.  Itut  the 
faw  by  whicb  repair  ia  effected  was  for  them,  and  for  many  physioU 
<l((Mf  now,  tutderired,  innate.  But,  tbe  doctrine  mniiilaincd  by  me  in 
iht  p^MT  referred  to  i«,  that  tbe  dceoinponition  of  the  tiMue*  crcalca 
Mt  only  tbe  neceadty,  bat  also  the  force,  of  repair. 

Snppoae,  in  the  fir^t  place,  a  carnivorous  animal  nses  jn^  enough  J 
&od  to  repair  tbe  tif«ues,  and  no  more— say  an  ounce.    Then  I  say  the  ' 
Qnue  of  tiiwno  decayed  not  only  necMaltatea  the  ounce  of  albnminons 
ded  Cor  rrpAir,  bat  tbe  deeojnposilion  seta  free  the  force  by  which  tbe 
n|Mr  it  eflbcted.    But  it  wiQ  be  perhaps  objected  that  tbe  force  would 
>ll  be  coeatuDcd  In  repair,  and  none  left  for  animal  aelivityof  nllkinda,  j 
I  avwer:  it  would  not  all  be  used  tip  in  repair,  for,  the  food  being  »!• ' 
naJyaDmninotd,  there  b  probably  little  ezpenditnre  of  force  necessary 
ladas^  H  into  tiesne;  while,  on  the  other  hand,  the  force  generated 
^tbdKOBpoattiofl  of  tissue  into  C0„  11,0,  and  un-a,  ia  verj- grwit — 
IW  Meentive  chai^  la  tmall,  tbe  descensive  change  is  great.    Tlie  de- 
WBtmiiiiun  of  ooe  ounce  of  albaminoue  tissne  into  CO,,  11,0,  and  urea, 
MaU  thmriin  create  force  saHieient  not  only  to  change  one  ounce 
■f  AmiMnu  matter  into  tissue,  tint  also  leare  a  considerable  amount 

rtrimal  setivHiet  of  all  kind*.    A  certain  qnantlty  of  matter,  run- 
;  down  fiota  plane  Xo.  -t  to  plane  Ko.  S,  creates  force  enongb  not 

rto  Bore  the  fame  qaantily  of  matter  about  on  plane  No.  2,  but 
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also  to  do  mHch  otbor  work  brsidts.     It  is  probable,  however,  Uitt  iba 
irants  of  iioimitl  ncuvity  itrv  «<>  iramcduiUi  and  lu^eat  that,  na^in 
litbeM  conditions,  much  food  would  be  bunicd  for  this  jnirpose,  aaii 
'would  not  reach  the  tiesiies,  aud  the  tiuuee  would  be  impcifcotl;  ita 
paired,  and  wonld  thvixforc  wsHtv.  I 

Tuki;  Di-xt  tliti  caniivorodS  animal  full  fed.  In  this  rase  tbm  ad 
be  uu  doubl  that,  while  a  portion  of  the  food  goca  to  r«pair  th«  tbiiHS 
bjr  far  tli«  larj^r  portion  is  ooaaumcd  in  tlio  blooil,  and  pusa  **4 
Lpartly  as  CO,  am)  11,0  through  th«  longs,  and  partly  aa  urea  tiinn^ 
rthv  kidney*.  This  pai-i  ts  used,  and  oan  be  of  use  onlj,  to  create  fimh. 
The  food  of  caniivora,  therefore,  rocs  partly  to  tissnc-bnildtn^,  tin 
partly  to  crpatu  heat  and  forvr.  Tlie  force  of  carnivorous  animnlifl 
i)cri\Til  partly  from  dccompo&lng  tissues  and  partly  fVou  fbod-CsoiH 
COiiKumi^d  in  the  blood.  I 

11.  IlERBn'oEA. — ^Thc  food  of  herbirora  and  of  man  is  mixt>l4 
partly  albominoid  and  partly  utnyloid.  In  man,  doobtl«»,  the  iIIih 
minoiilii  aro  usually  iti  excess  of  what  is  requiml  for  tlsoue'biiildian 
but  iu  herbivora,  probably,  the  albuminoids  are  not  in  excess  of  tH 
reqnircmcnta  of  the  di'cornposiug  liMtii'S.  In  this  ease,  thentfon,  (ifl 
whole  of  the  albuminoids  ii  nseil  fur  tinue-tnalung,  and  the  whale « 
the  amyloids  for  force- making.  In  this  class,  therefore,  these  two  «I>mI 
of  food  may  be  called  tisaue-food  and  force-food.  The  force  of  tbofl 
animals,  therefore,  is  derived  parily  from  the  decomposilioD  of  tbetiA 
suea,  but  principally  &om  tho  decomposition  and  combustion  of  tifl 
unyloi<ls  and  fslM.  I 

Some  physiologists  B{>eak  of  the  amyloid  and  fat  food  as  bffiofl 
burned  to  keep  up  the  animal  heat ;  but  it  is  evident  that  the  prirtj 
object  iu  the  body,  as  in  the  etvam-i'DgiDC,  is  not  heat,  but  force.  ^'4 
It  a  mere  condition  and  perba|Manec«asary  oonoomtiantof  tlivc)iaii(M 
but  evidently  not  the  prime  object.  In  tropical  regions  the  beat  fl 
not  wanted.  Iu  tlio  h team.cn ^iiic,  chemical  ciM^rgy  is  first  cbaogM 
into  hfiit  and  hnat  into  mt^ciiaiiical  energy  ;  in  tlic  body  the  ebangclH 
probably,  much  of  it  direct  and  not  through  the  iuterasediation  of  btifl 
13.  We  see  at  once,  from  the  above,  why  It  ts  that  plants  canin 
feed  on  clement*,  vir.,  hccansc  their  food  must  be  decomposed  in  orJa 
to  create  the  organic  inatti-r  out  of  which  all  organisms  arc  liuill 
This  deration  of  matter,  which  takes  place  in  the  greeo  leavM  <H 
plants,  is  tho  starting-point  of  life;  upon  it  alono  is  baeed  the  potlfl 
bility  of  tho  existence  of  t?ie  organic  kingdom.  Tho  ninniog  dofH 
of  the  matter  there  raUed  determines  the  vital  phenomena  of  gerauiH 
tion  of  pale  plants,  and  oven  of  some  of  the  vital  phenonteoa  of  giwfl 
plants,  and  all  the  vital  phenomena  of  the  animal  kingdom,  tie  Itfl 
bility  of  chemical  compounds,  usable  as  food,  is  such  that  a  pccofifl 
Gonirivance  and  peculiar  conditions  fonnd  only  in  the  green  leaves ifl 
plants  are  necessary  for  their  decouipofitioo.  We  see.  therefore,sb4l 
^hy  animals  as  well  as  pale  plants  cannot  feed  on  mineral  matter.     I 
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W  W«  eadljr  iee  ■l»o  why  tb*  animal  activity  of  caruirora  \*  grwilcr 
P  Iba  tkat  of  berbivora,  for  tbe  amount  of  furoo  necmutry  for  tie  »»• 
oilatioa  of  iheir  albomitioid  food  ia  email,  and  tbercforo  a  Jailer 
iMntot  ia  left  over  fur  aiiiina]  activity.  Tbeirfood  ia  already  od  planu 
Xa  I ;  aBsimilatioii,  tkcrtforv,  is  liltio  more  tluin  a  $h^/iing  on  the 
fine  No.  i  from  a  liquid  to  a  solid  condition — from  liquid  an)uminot<l 
of  tbe  blood  to  colid  aJbaminoid  of  the  tissue*. 

Wa  see  also  why  tbe  iutenial  activity  of  plants  may  concvirably 
laoaly  of  ooe  kind;  for,  drawing  their  force  from  the  sun,  tixsuc- 
■aJdng  ia  oot  ncovuarily  dvpcndcut  on  tiMuo-dMay.  White,  on  the 
MW  band,  tbe  int«rrml  activity  of  aiiimuU  msMt  be  of  two  kinds, 
decay  and  repair ;  for  animals  always  draw  a  portdon  of  thi-ir  force, 
aad  ttarriag  animals  the  vbolo  of  tbcir  force,  from  decaying  tiflsne. 

13.  Tliere  are  several  general  thoughts  suggested  by  this  subject, 
■Uci  I  wish  to  jireeenl  in  conclnsiou : 

C  We  have  said  there  are  four  planes  of  matter  raised  one  above 
ibtalher:  1.  Elements;  2.  Chemical  compounds;  3.  Vegetables;  4. 
Aaimalfc  N'ow,  there  are  also  four  plane«  of  force  similurly  related 
I  ach  other,  viz.,  pbyucal  force,  chemical  force,  vitality,  and  vrill. 

4.  AnimaU.- 
3.  Plantt. 

I,  EUmeiU*.  n 

I  the  first  plane  of  matter  operates  pbyaical  force  only ;  for  chemical 
!  iouacdiately  raUiit  mnlti-r  into  the  second  plane.  On  the  weond 
operates,  in  addition  to  jihytical,  also  chetiiieal  force.  On  tbe 
I  ftaoe  operate^  in  addition  to  physical  and  chemical,  also  vital 
On  the  fourth  plane,  in  addition  to  physical,  cbemical,  and  vital, 
frintbe  forcv  characteriKtieof  nnimals,  vi/.,  will.'  Willi  each  clcra- 
fto  there  is  a  peculiar  force  added  to  the  already  esinttng,  and  a  pe- 
fifisr  i^roap  of  phenomena  ia  the  re«ult.  As  matter  only  rises  step 
^  tlep  from  plane  to  plane,  and  never  two  step5  at  a  time,  so  also 
&ne,iB  tta  transfonnatiun  into  higher  forms  of  force,  naes  only  step 
Vf  ttejx.  Physical  force  does  not  become  vital  except  through  chrmi* 
ol  farre,  aod  chemical  fom>  does  not  bcoomo  will  except  through 
tittlfonw. 

Afafai,  we  have  comiiared  the  variona  grades  of  matter,  not  to  a 
psAnlly  li^g  inclined  plane,  but  to  succeesi>e  pliinc*  raimsl  one 
slwa  th«  other.  Tbcre  are,  no  doubt,  some  i n term eiii ale  conditions ; 
tat,  M  a  bniail,  general  &ict,  the  ohangea  ftvm  plane  to  plane  are  snd* 
dn  Xov,  the  same  is  true  also  of  the  forces  operating  on  these 
fhnia  jf  the  different  grades  of  force,  and  tbrir  corresponding 
^itft  of  ph«nomena.    Tliu  change  from  one  grade  to  another,  as 

'  I  aWK  idd  itin  modicr  ptut  aad  saiUhcr  fai'ca,  tlx^  the  human  plane,  on  which 
nisi,  m  «Mlrtoe  to  all  IW  l»««f  fotoca,  bIm  frT«.ti11l  and  irtiou.  I  do  uuc  'ptak 
^  *ma,  mkj  ttssHJs  tlisr  Ik  beyond  tbo  prcMoit  ken  of  ukIucUtd  kimiim. 
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from  physinl  to  ch«mics1,  or  from  ebcnuca]  to  vital,  is  not,  u  i 
we  can  MC,  bjr  sliding  Kiilc,  bul  Kuililviily.     Tti«  groups  of  pheoOB 
vhtoh  wo  call  physical,  chemical,  vital,  animal,  raiiooal,  ai>d  moT«l,i 
nol  mcrga  into  each  oilier  by  inwnuble  grailatioDS.    In  tbc 
scale  in  the  orolution  of  ibo  higher  forces  tliere  are  plaecs  of  rapid 
paroxysmal  change. 

b.  Vital  force  is  transfomivd  into  physical  and  chemical  forces ;  bnt 
St  is  not  on  that  account  identical  with  physical  and  cliemical  force,  aad 
therefore  we  ought  not,  as  some  would  have  as,  discard  the  term  vital 
force.  There  are  two  opposite  errors  on  this  subject :  one  is  the  old 
error  of  regarding  vital  force  as  somclhiog  innate,  anderived,  having 
no  relation  to  the  other  forcvs  of  Xaturc;  the  other  is  the  new  errqfa 
of  regarding  the  forces  of  tlie  living  body  as  nothing  but  ordina^l 
physical  and  cht.'mical  forces,  and  therefore  insisting  that  tlie  use  of  t|B 
term  vital  force  is  absurd  and  injurious  to  science.  The  old  error  fl 
»lill  prevalent  in  the  popular  mind,  and  still  hannts  the  minds  of  Ba^f 
physiologists ;  the  new  error  is  apparently  a  revelation  from  tb«  oUt^| 
and  ia  therefore  common  among  the  most  advauocd  seieniific  nun^| 
Thore  are  many  of  the  beet  scientiBts  who  ridicule  the  use  of  the  (Gf^| 
vital  force,  or  vitality,a8  a  remnant  of  supvnttition;  and  yet  the  sai^| 
m£n  use  the  words  gravity,  magnetic  force,  chemical  force,  physi(^| 
force,  etc.  Vital  forue  is  uut  undenved — is  not  unrelated  to  ctii^l 
forces — is,  in  fact,  correlated  with  tbem  ;  bnt  it  is  nevertheless  a  ^^| 
ttnct  form  of  force,  far  more  distinct  than  any  other  form,  anlen  il  ^H 
still  higher  forms,  and  therefore  better  entitled  to  a  distinct  oai^H 
than  any  lower  form.  Eaoh  form  of  force  gives  rive  to  a  p<culi^| 
group  of  phenomena,  and  the  study  of  these  to  a  peculiar  depajtaM^f 
of  science.  \ow,  the  group  of  phenomena  called  vital  is  more  P^O^I 
iar,  and  dlSercut  from  other  group*,  than  these  are  from  each  uIm^H 
and  the  science  of  physiology  is  a  more  distinct  department  than  eitli^| 
physics  or  chemistry ;  and  therefore  the  form  of  force  which  dali^| 
mines  these  phenomena  is  more  distinct,  and  better  entitled  to  a  d^H 
tinct  name,  thun  either  physical  or  chemical  forces.  Do  CandoIle,^| 
a  recent  paper,'  snggcata  tliii  tcnn  vital  movement  Instead  of  nl^| 
force ;  but  can  we  conceive  of  movement  without  forc«  ?  Aud,  if  tl^| 
movement  is  peculiar,  so  also  is  the  form  of  force,  ^| 

C  Vital  ix  transformed  physical  and  chemical  forces  ;  true,  but  tl^| 
nceeasary  and  very  {leeuliar  condition  of  this  transformation  !•  tl^| 
previous  existence  then  and  there  of  living  matter.  There  is  soB^| 
thing  BO  wondtrful  in  this  peculiarity  of  vital  force  that  I  must  d«i^| 
on  it  a  little.  jH 

Elements  brought  in  contact  with  each  other  nnder  certain  phf^H 

cal  conditions— perhaps  heat  or  electricity — unite  and  rise  into  tb^| 

second  plane,  t.  e.,  of  chemical  compounds ;  so  aho  several  elemental 

C,  H,  O  and  X,  etc.,  brouglit  in  contact  with  each  oilier  nndcr  ocriat^l 

'  Arduvu  <tM  £Um«^  vgt  xlv.,  ^  8U,  Dcmnbor,  16T9  ^| 
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^nicsl  or  ehemicat  eoo^itions,  sach  m  light,  nssoency,  et«.,  anito 
ud  riM  iDto  plane  No.  3,  L  e^  form  orguiio  malter,  lo  both  »s«b 
tbtn  b  cfanniciil  nnion  tutder  certain  pbfeieal  MuditiODi ;  but  in  the 
btterUi«t«  ts  onv  unique  condition,  viz.,  the  previona  cxi«lfn«c  then 
ml  there  of  organio  inalt«r,  under  tbc  guidnncc  of  whicb  apinrenlly 
Ue  tnuformation  of  matt«r  takt'S  pisov.  In  n  word,  organic  matter 
bBMns&rj-  to  pi«dac«  organic  mailer;  tbcre  Is  bcrc  d  law  of  like 
prodacing  like— tbere  m  an  asaimilation  of  matter. 

Again,  pbvsical  force  changes  into  other  fonns  of  pbyfiiol  force, 
•r  inio  shemiL-al  lorce,  under  certain  physical  oonditions ;  so  also 
{hyiicsl  and  chemical  forces  are  changed  into  vital  force  under  oer- 
tais  phyncat  conditions.  Uut,  iu  addition,  tlicrv  is  one  altogether 
■ifOK  coBditkpD  of  the  laiter  change,  tie.,  the  previous  extstoncc  then 
lad  tbere  of  vital  force.  Hero,  again,  like  produces  like — here,  sgain, 
Ocn  it  aMimiluioQ  of  force. 

TUs  law  of  like  producing  like — ^tliie  law  of  UKimilntion  of  matter 
adfatce — niDS  throughout  all  vital  pbeiiomt'iia,  runs  to  the  minutest 
teali.  It  is  a  universal  law  of  generation,  and  determines  the  ox- 
bunoe  of  »pecic» ;  it  is  the  law  of  formation  of  orgnnic  matter  and 
cqaaie  Ibroe ;  ft  determine*  nil  the  varictirii  of  orgunic  matti-r  which 
««  can  tiaaaea  and  organs,  and  all  the  varieties  of  organic  force  wblcti 
M  on  fiwcttoiia.  The  aamo  nutrient  pabulum,  endowed  with  ibe 
^ifopertiaa  and  powers,  carried  to  all  parts  of  a  complex  organ- 
inby  tbls  wonderful  law  of  like  producing  like,  is  ebangi-d  into  the 
variooa  forms  and  endowc<)  with  the  most  vaHous  power*.  Tbert> 
M tertaialy  limits  and  exceptions  to  this  Uw,  however;  oibern'tsc  dif- 
bfBtiation  of  tJasaes,  organs,  and  functions,  could  not  take  place  in 

itsymuc  derclopment ;  bat  the  limita  and  exceptions  are  themselvea 
irij'**  ^  *  ^*'  vres  more  wonderful  than  tbc  law  of  like  producing 
VhttaeU^  viz.,  the  law  of  evolution.  Tliere  is  in  all  organic  nuttire, 
^mWt  organio  kingdom,  organic  individual,  or  organic  tissues,  a  law 
•'rarialion,  stroogest  in  the  early  stages,  limited  very  strictly  by  an> 
ifta  law — the  law  of  inhciitanee,  of  like  producing  Ukc^ 

i.  IVe  have  teen  that  alt  development  takes  place  at  tbc  expense 
■fdteay— «n  etevation  of  one  thing,  in  one  place,  at  the  expense  of 
■fmpoadisg  running  down  of  something  else  in  another  place. 
■trw  b  only  trxnaferred  and  transformed.  The  plant  draws  its  force 
*bB  the  Vfm,  and  tbnvfore  what  the  plant  gains  the  sun  luRCS.  Ant- 
kab  drmw  from  plants,  and  ilicrefore  what  the  animal  kingdom  gains 
W  fcgetkUe  kingdom  lose*.  Again,  an  egg,  a  seed,  or  a  chrysalia, 
filopit^  to  a  higher  condition,  and  yet  taking  nothing  ah  extra, 
leee  weight.  Some  part  must  mn  down,  in  order  that  the  ro> 
ahoBid  be  ndsed  to  a  higher  condition.  The  amount  of  evo- 
b  neuared  by  the  toes  of  weight.  By  the  law  of  conservation 
f  fcnc,  it  b  inconceivable  that  it  should  be  otherwise.  Evidently, 
n  the  nnivcne,  evolution  of  one  part  must  bo  at  the  ex- 
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peoso  of  Bome  other  purL    The  evolution  or  dcrclopment  of  the 
OOSOKis — of  tho  whole  univen«  of  matter — as  a  unit,  accotxliuj;  bl 
doctrine  of  coosc-rration  of  forc«,  in  iiicoucciveblt-.     It  coald 
take  pliLoe  by  a  coiisUiit  iuorease  of  the  wliole  eum  of  euergy,  i.  <k,' 
s  ooDstant  indax  of  divine  «o«rgy. 

«.  Finally,  m  organic  matter  !■  ao  muoli  matter  taken  &otn  tbt 
oommon  fund  of  matter  of  earib  and  air,  embodied  for  a  brief  Ipaoc^  U 
be  again  by  death  and  decom|iosilion  returned  to  that  common  &nj^ 
fto  also  it  would  necm  that  tho  organic  forces  of  lli«  living  bodiea  rf 
plants  and  animals  may  bo  rogardcd  a»  so  much  force  drawn  from  tht 
common  futid  of  phy*ical  and  cluimical  forces,  to  be  again  all  refunded 
by  death  and  d (.■composition.     Yes,  by  decompoeition ;  we  can  imdok 
stand  this.     But  death  I  can  we  detect  any  thing  returned  by  sitD|d> 
death  ?    What  is  the  nature  of  the  difference  between  llio  living  (l^ 
gautsiu  and  a  dead  organism  f    We  can  detect  none,  physical  or  ck(» 
icaL    All  the  physical  and  chentical  forces  withdrawn  from  the  con- 
mon  fund  of  Nature,  and  embodied  io  tJie  living  organism,  seem  to  U 
still  embodied  in  the  dead  until  little  by  little  it  b  returned  by  dwdo- . 
poaitioD.  Yet  the  difference  is  immense,  is  iDcoQccirablygreaL  Witt 
ia  the  natare  of  tliia  diSbrciice  ciprof><ed  in  tho  formula  of  material 
•oieDce  ?    What  is  it  tliat  is  gone,  and  whither  is  it  gone  ?    Tbcre  h 
aomething  hero  which  soieiice  cannot  yet  undentaud.     Yet  it  ft  joik 
this  lotia  whiob  takes  place  in  death,  and  before  decotnpoeition,  w 
is  in  the  highest  sense  vital  force. 

Let  DO  ono  from  tho  above  views,  or  from  similar  views  ex 
by  others,  draw  hasty  oooclusious  In  favor  of  a  pore  materi 
Force  and  matter,  or  R[iirit  and  matter,  or  God  and  Katote,  these! 
tho  opposite  polea  of  philosoph}* — they  aro  the  oppo«ito   pola 
thought.     Thero  is  no  clear  thinking  without  ihcm.     Not  only 
gion  and  virtue,  but  science  and  philoso]ihy,  cannot  even  exbt 
out  them.    The  belief  in  spirit,  like  the  belief  in  matter,  rests  oa^ 
own  I>a«iit  of  phenomena,    Tho  irae  domain  of  philosopliy  is  to 
cite  theie  with  vaeli  other. 


HEEEDIXy  AND    R.\OE-niPKOVEMENT. 


Br  FEENASD  PAPILLO.V. 
— f-i—n  noil  TS3  nuitca  sr  i.  rnucaAU^  t^  a. 

IL 

SO  &r  we  have  been  giving  the  bittoricat  refutation.    A  more  i 
and  seientific  n'futation  will  prove  rtill  more  deeisivo  %aA ' 
structive.    Having  shown  that  heredity  docs  not  exert  an  rxrtn 
and  continuous  influence,  we  most  now  indieate  the  oaiuc*  wliidi  I 
eimultaneously  wittt  it  and  \a  a  contrary  direction.    We  bavct«i 
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p  nattnte  the  eonatutt  aud  [loworful  iiifluviico  of  then  forc-ra  wliicli, 
w  ¥D  hav«  uid,  t6Dd  to  moilir]:,  t»n»for;u,  and  complicate  tnuii*B 
I    tboogkts,  fvolingf,  ixisoiobfl,  tuanncri,  customs. 

'  no  ip«ebd  aim  of  L>dacutiua  is  to  transmit  to  tbe  child  the  sum  ttt 
tbw  habits  to  which  hv  in  to  conform  ihc  conrsc-  of  Lie  life,  and  of 
I  ibtN  btwioltM  of  kuowledge  which  are  iiidi»pi.-DHat)lc  for  him  iti  tho 
fSMit  of  hEa  calling ;  aud  it  must  bej^iu  by  developing  in  (he  iiupil 
tt«  £icnlttca  which  will  niablo  him  to  make  these  habits  uad  this 
bwvledge  his  owu.  It  teaches  the  child  to  npoak,  to  move  about,  to 
l»«k,to  use  his  scnitcs,  to  hear,  to  understand,  to  judge,  to  luve.  But 
HTtlw  inflticncv  of  «duation,  opposed  as  it  is  to  that  of  heredity,  is 
U|t«at,  that  iu  most  caaea  it  i*  of  itself  iilone  capable  of  producing 
■Bml  and  peyohological  likeuesa  between  children  and  purcntf.  If 
katjhjr  determined  irrcf^istibly  and  infallibly  in  the  descendants  the 
MMial  cbarBcteni  of  their  nncealora'  personality,  education  would  l>e 
SftrfiUKia,  When  once  it  is  admitted  tlial  education,  a  long,  watch* 
ftl, laborious  training,  is  indispensable  in  order  to  call  forth  aud  per- 
iMa  tfao  diild  the  ilcvclopmont  of  aptitudes  aud  of  mental  qnalities, 
■nuit  oODclade  that  heredity  nets  only  a  soeondary  part  in  tlie  won-  i 
•ktbl  genesis  of  the  moral  individual.  The  argument  ia  unansuiluble.  ' 
Hit  li«reditary  istlnenees  make  their  mark  in  predispositions,  in  Sied 
Mdmcics,  it  were  nnscirniific  to  deny  ;  but  yet  it  would  be  inexact 
to  preieml  (hat  they  inipticilly  contain  thu  future  statvs  of  the  pDy- 
•Ueal  being,  and  detomiioe  its  evohition. 

There  is  nothing  more  comjilex  than  education,  001*  most  we  tliink 
hnof  studying  its  general  economy,  which  has  been  the  theme  of  so 
niif  Ikk^    Tbx  iinportaucc  which  is  generally  aliributcd  to  works 
M  ptdagogjr  ia  of  it»clf  a  protest  against  tbe  abuse  of  hcreditarian 
iWiei.    8omo  fresh  details  as  to  one  of  the  chief  agenciee  in  educa- 
''M,  riz,,  ihfl  instinct  of  imitation,  and  the  part  it  plays  in  tbe  de- 
^^lopOK-nt  of  individuals  aud  of  raciM,  will  suflice  to  demunNlrato  tbe 
*Mrg;y  of  certain  iuflnenoea  which  have  nothing  to  do  with  hereiliiy. 
As  MMOmplished  English  historian,  Itagcbot,  recently  publiatieii 
^^tMezodlent  observations,  which  go  to  show  what  great  iuflueiico  is 
''^mtd  in  thu  formation  of  eu!<ii)ms  and  of  tastes,  and  also  how  their  < 
^^iwdlo  roTolutioDS  ar«  explained,  by  the  unconscious  iuiitatiou  of  u 
^Yorito  oharact«r  or  type,  and  by  tho  general  favor  accorded  to  tbe 
"^^fc   According  to  him,  a  naiioual  character  is  only  a  local  character 
*^lii(Ji  haa  been  favored  by  fortune,  precisely  as  a  national  language  ia 
^tily  the  definitive  extension  of  a  local  dialect.    There  is  nothing  more 
Undoubted  than  the  force  of  this  tendency  to  imitation.     It  \a  in  vir- 
^tuiof  this  that  certain  proccssea  in  manufacture,  art,  literature,  man- 
ners, diaoovereil  nnder  peculiar  ci re um stances,  attain  a  general  asceu- 
^nwy,  and  are  rapidly  imposed,  first  npon  the  docile  and  unthinking 
multitude,  and  then  on  those  who  poaseu  all  the  means  of  inquiry  and 
KsiMaocc    n«ro  it  may  be  observed  that  the  iliU  are  almost  always 
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couatrained  to  follow  tlio  tMUts  »nd  the  JudgtneDts  of  the  m^H 
under  penalty  of  bviiig  ig^noreil  or  oonteinncd.  A  writer  deviacH 
Btyle  whioli  the  public  receive  with  cntliuBiiisni :  fa«  lias  strnck  a  veie 
lie  Bocustoma  those  who  read  his  bookit,  or  who  witncM  hlx  pIsyB,  t 
this  Btfle,  be  it  good  or  biitl,  nnd  the  reaiiU  'n  that,  for  some  time,  ik 
aathofB  aro  compelled  more  or  Ioeb  to  imitate  the  fortnoaie  iunovata 
if  they  w!*h  to  tuececd.  Henoc,  though  one  were  not  led  to  imitaL* 
by  inilinct  or  by  nature,  still  he  wonld  do  so  from  nwjetniiy  or  froi 
wIMiitoreaL  lie  founder  of  tho  London  TVniM  waa  oucc  aaked  hoi 
be  contrived  to  havo  all  the  articles  in  lliikt  journal  ajipear  oa  tliongb 
written  by  one  hand.  "  Ob,"  said  he,  "  there  is  always  one  editor  wto 
is  »U(ntrior  to  all  the  rest,  and  they  imitate  him." 

Tlic  history  of  religions  from  boginuini:;  to  end  is  full  of  facts  titO*" 
tag  how  men  st'e  guidpd,  not  by  arguments  but  by  exemplnro,  and  «- 
hibiting  the  tendt'iiey  tlifj'  have  to  rcprodnco  what  they  have  Keen  Of 
hoard,  and  to  regulate  their  lives  according  to  the  bright  and  trioio- 
phant  example*  that  stand  before  their  eyes.  Many  victories,  esieemd 
by  apostles  to  be  the  efiecta  of  ]>erBuafiion,  are  rather  to  be  attribult4 
to  that  recondito  influcnci!  which  leads  men  irrcsistJbly  to  imitate  thor 
feliows.  And  does  not  this  name  ng<-ncy  of  imitation  appear  in  itx 
body  politic;,  transforming  little  by  little,  but  yet  radically,  thv  baUu, 
the  ppinions,  and  cron  the  beliefs  of  men  ?  Kothiug  is  easier,  tbia, 
for  a  man  who  has  acquired  an  iDfluencc  over  the  populace,  to  brinj 
tbem  over  to  bin  own  Mutiments,  idcax,  and  chimeras.  And  tho  ob* 
ftcr\'a[ion  is  confirmed  by  daily  experience  in  the  education  of  chil- 
dren. In  a  school  we  often  find  the  ext«rnal  eharAot«ri!i[ic» — the  loD^ 
the  gait,  tho  games,  changiiig  from  year  to  year.  The  reason  of  thb 
is  that  some  dominant  epiril« — two  or  three  pupils  who  need  to  hsrf 
an  nsoendeucy  over  tho  reHt,  Iinro  left ;  others  nrv  now  in  thdr  plwti 
and  every  thing  wears  a  ditferL-iit  face.  As  the  models  change,  so  d» 
tho  copies.  Tho  pupils  do  longer  applaud  or  jeer  at  the  same  tUop 
as  before. 

Tills  instinct  of  Imitation  ia  specially  developed  in  persons  of  de- 
fective education  or  civiliuition.  Savages  copy  <imclcer  nnd  hWeT 
than  Enropeans.  Like  children,  they  have  a  natural  faculty  for  mimi- 
cry, and  cannot  refrain  from  imitating  every  thing  thoy  see.  There  is 
In  tlieir  mtuda  nothing  to  olfeet  this  tendency  to  imitation.  Every 
well-instructed  mtm  has  within  himself  a  considerable  reserve  of  ideas 
upon  which  to  fall  back ;  this  resource  Is  wanting  in  iho  sarago  aod 
in  the  child :  they  live  in  all  the  oocurrences  which  take  plaoo  bofoia 
them ;  their  life  is  bound  up  in  what  they  see  and  hear ;  they  are  lh« 
p1aylhingsofextern.il  influences.  In  civilitod  nations  persons  wlib- 
ont  culture  are  in  the  like  ailuation.  Send  a  chambermaid  and  a  phi- 
losopher into  a  country,  the  language  of  which  nciilKT  of  them  is  ao 
qnainted  with,  and  it  is  likely  that  the  chambermaid  will  lejini  it  before 
the  philosopher.    Ho  has  something  else  to  do :  be  oao  live  witb  bil 
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ikwgbK;  tA  Tor  her,  if  ebe  cannot  Udk,  aho  is  ccdone.  The  in- 
tibct  of  tBitatioa  is  in  as  inverse  ratio  to  the  power  of  mcBtal  al> 
tnctioD. 

Pram  tb«se  details  it  will  l>e  seen  that  tbis  Etrong  inBtlnctive  force 
■(  imitation,  which  plays  so  iniportsiit  a  part  in  the  education  of  in- 
firidiula  and  of  ra«e«,  ta  »  rer;  difTereiit  thing  from  h«^rcdilf.  It 
■ar  and  it  does  aot  in  concert  with  hcrinlitary  impnUioiis ;  bat  &ir 
tan  beqaenU^  it  works  independeuily  and  even  in  a  direction  conn- 
to  them.  And  the  sams  is  to  b«  said  of  another  force — a  more 
ttcfmined  riral  still,  and  a  moro  puisssDt  antagonist  of  heicdit}', 
,  pctsooalitf ,  whose  functions  wc  have  nest  to  consider. 
TIm  individoal  peTSonslity  of  the  soul,  which  is  prefminentlj  the 
IcoMBt  of  free  invent  iTcncss  and  the  unfailing  spring  of  the  in- 
arative  fscnlty,  mighty  in  contrntt  with  heredity,  be  called  tpont3D&- 
ij,'  To,  give  a  notion  of  the  iiowur  of  spotitaneily,  lu  comporcd 
nlli  thax  of  heredity,  we  mi^ht  draw  up  lists  exhibiting  casea  in 
fioA  tfaa  maniteatalion  of  various  passions  or  talents  does  not  come 
■K  ancestrr,  and  in  wlitch  tlie  individual  is  bom  dtfTe rent  from  his 
or  distingnislK-8  himsvU  from  _lhem  by  the  reaction  of  his 
wiU.  Soch  lists  would  be  endless ;  for,  the  opinion  of  the  partis 
eif  absolute  heredity  to  the  contrary  notwitbstaniUng,  sponta- 
r  and  petaonal  aoiivity  are  the  rule  in  the  development  of  the 
L  In  short  (and  this  b  the  main  {loiut},  heredity  has  it^  root  in 
y  ;  for,  a^er  all,  those  nplitudee,  those  qualities,  which  par- 
iTsoamit  to  their  children,  inu«t  ncces»rily  have  originated,  at 
time,  tmxk  the  spoDtaoeous  action  of  a  mure  or  less  independent 
We  hear  of  idiots,  and  of  hysterical  and  epileptical  subjects, 
the  olber  hand,  of  painters,  musicians,  and  poets,  who  derive 
psrentago  the  sinister  or  the  W-neficeDt  activities  which 
them.  Trtie  enough ;  but  the  question  for  ua  is,  Whence 
pucata  theroaelves  derive  tbisactiviiy?  Id  taking  a  rctrospec- 
of  tbea(emi(/un(s,we  must  reach  the  point  where  Kpontaneity 
01 ;  and  this  prr^mtuence  is  all  tlie  less  qurationublc  id  pro> 
aa  it  rvappeara  in  the  deseendanta.  The  eflects  of  heredity  ap- 
diaapftear ;  at  first,  they  overmaster  sponlaneiiy,  suspendbg  tta 
]  than  they  are  eshaustcd,  and  spontaneity  again  reclaims  ila 
tniaa  spootaDcity  is  a  continuous,  [wrsisling  force,  while  he- 
ft mtentdUent  and  Iransiior}-.  Human  nature,  considered  in  its 
from  age  to  age,  is  a  succession  of  independent  minds,  all  the 
adepeadeot  in  proportion  ns  tbey  have  Ii-ns  need  of  the  codcuf- 
sea  ot  BMchanical  or  organic  powers  in  willing  and  acting.  Where 
rf  Tvqnira  each  coucurreRce,  a  portion  of  their  innate  independence 
■RTvodoed  to  the  blind  influences  of  heredity.  And  yet,  even  aa 
Iba  oriipn  of  snthetic  aptitudes,  spoulaueity  is  the  stronger 
r  the  two. 

Prtiaad  titfani  My  jtoarrf.— <W«bst«f.)    IfaHm,  rnnaU. 
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Id  Undyiag  the  biMory  of  illusUiotu  mon,  how  often  do  v«| 
briUunt  inugiDAlion  and  extraordinary  e«paciiy  for  art,  |K>eir}',^ 
liWrar}*  composition,  which  are  by  do  moans  the  result  of  he 
We  liuve  DOt  fur  to  go  for  instaDoes  of  tbitf.     Lamartine,  AL 
Musaet,  Uoyerbeer,  logrcs,  Deki>ra(x,  Mf-rifnec,  diaphiyvd  lalcDCi 
which  they  were  id  no  wise  indebted  lo  their  {WreDtage.    The  hi 
of  men  of  science  exhibits  the  port  played  by  heredity  still  fa 
out  doirn.     W«  are  told  of  Dmiilies  of  tavanU.     Ifow  many  of  ' 
ntigbt  be  enumerated  ?    A  dozeD  at  tlic  uosL    On  the  other 
how  nuDj*  illustrious  aavantt  there  are,  among  whose  itsc«ndant«^ 
found  only  people  of  very  common  Ktamp,  or  else  diatiitgniahe 
talents  of  a  very  differeul  order  from  Ihoto  which  char 
nun  of  sdenoe  I   What  hereditary  tn6ueQces  fashioned  a  Cavier,  si 
»  Franel,  a  Oay-Losaac,  an  Amp&rc,  a  Btainrille  f    It  is  plain  i 
these  iiMtM>c«B  apoDtaneity  and  education  etiiietcd  the  chief  p^rt. 
dot's  the  hiKtor}-  of  authunt  agree  any  twller  with  the  pf 
made  by  the  thorough  partisans  of  heredity. 

It  is  especially  among  philosophers  that  spontaneity  appear* 
SDprenc.     Our  nulhorH  present  no  lists  of  philosophers  who  hiT 
bertlcd  from  their  atice^lun  the  talent  for  speculation,    llere  we  I 
a  series  of  faets  which  make  against  heredity ;  these  its  adi-ocaleai 
nothing  about,  nor  iaderd  nro  they  made  sufficient  aocotint  of  by  i 
party.   Metapbytiicians,  precisely  because  in  them  the  luenlat  elo 
alone  ia  aeliTe,  arc  eiemjit  from  all  the  influences  of  herediiy.-j 
proportion  as  tho  characters  it  tends  to  transmit  arc  le»s  of  a  pfa 
logical  and  more  of  a  peyohologicul  nature,  the  less  is  the  iufluo 
herediiy.     But  there  ia  nothing  more  purely  psychological,  or 
free  from  Eensc^lements  and  mechanical  factors,  than  tlie  mind  < 
speculative  philosopher.     Ia  point  of  fact,  the  great  metjiphrk 
had  DO  progunitortk,  nor  did  they  leare  any  posterity.    The  ph'Uc 
genius  has  ever  been  abAolutely  individual,  inalienable,  aod  iot 
missiblr.    There  is  not  a  «nglc  gTe«t  thinker,  in  whose  line, ' 
ascending  or  desecmding,  we  discover  cither  the  promise  or  llie  ; 
petnation  of  the  high  capacities  which  made  him  illustrious, 
and  Newton,  Leibnitz  and  Spinoxa,  Diderot  and  llnme,  Kant] 
Maine  dc  Biran,  Cousin  and  JuulTroy,  had  neither  anoeators  nor  [ 
terity. 

Such  is  spontaneity.    To  form  a  precise  idea  of  tho  part  it  pf 
w«  should  have  to  detenDine,  in  a  general  way,  and  also  in  relatinci 
^empenmcnt,  ednc-ation,  aocta)  and  other  conditions,  etc.,  the  gc| 
and  development  of  those  bcultics  by  which  a  given  man  of  *«( 
power  is  dietingnislied  from  his  progenitors ;  we  mast  group  tog 
and  olnssify  the  characteristic  elements  which  make  up  th« 
teaeo  of  the  personality  and  individuality — those  mar^'cloiu  t 
of  free  iuitiative  and  of  total  independetiec  which  stamp  a  tnSBl 
genina.    It  would  then  be  seen  that  mont  commonly  soperior  ab 
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vtta  native  to  tboee  who  dtoplay  Ihom,  bo  dci-p  scnted  and  cmdowed 
vilhaUfo  of  tlicir  on-n,  that  education  and  tnitning,  instead  of  caIU 
a%  ifacoi  fonb,  acrvG  rather  to  obock  their  developmeuL  In  a  man  of 
gcaiot  ve  ttbould  discern  self-relliuit  prvcocit}r,  a  pauiou  for  entei^- 
yUtt,  a  itrong  bvliof  in  hi*  laiHtioD,  a  pride  lifting  liiin  nliovc  ecct- 
ptcjudice  or  party  amliitioiiii,  and  attaching  him  eiclu8iv<,'Ir  to  iho 
olgrel  of  biB  meditations,  for  vbicb  alone  he  values  life.  Kven  when 
lonporid  necMsities  compel  liim  to  take  part  in  the  transact iont  of 
Bttn,tlie  vorld  »  for  bim  only  a  peopled  wildcmcNN,  wbvro  bi>  tool 
lint  in  Bolitudc. 

m  Tb*  materials  for  euch  a  elndy  exist  in  part ;  they  are  to  be  found 
■  liograpfaiea  written  during  the  laat  two  hundred  ycjirs,  by  the  icc- 
Mariea  vt  the  great  acadetnien,  and  iu  the  autobiographic  inciiioin 
kft  by  sereral  iltuatriouB  men.  An  ingcnioua  and  learned  Russian 
niUr,  Wechniakof,  has  lately  published  siiiidry  workn,  in  which  ho 
IMiiien,  from  tluit  point  of  view,  the  anthropological  and  aociologioAl 
TCnliariUea  vhkh  have  bad  an  influence  in  the  individual  development 
vfvigtnat  gennises.  Unfortunately,  those  opuscles  do  not  fonn  a 
flnpttte  ire&tise,  and  yet  a  treatise  on  spontuicity  would  be  a  very 
WtDoa  and  veiy  useful  work, 

Tbe  aggregate  of  all  the  causes  of  divcrajty,  heterogeneity,  and 
honralion,  which  in  man  act  in  opposition  to  the  priDcipIes  of  sim- 
|Ctity,  homogeneity,  and  conservation,  wo  may  designate  by  one 
>HW,  rit,  eiroiolion  or  progro's.  Regarded  within  tho  limits  of 
fMitiv«  obMrratton,  blind  \ature  baa  been  ever  the  «ame.  It  is  to- 
^,0B  the  whole,  what  it  was  in  Homer's  time :  the  same  sky,  oceans, 
MaiUiM,  forests,  flowers,  Man,  on  the  other  hand,  is  ever  under- 
pbg  transfornuition.  Generations  vnccecd  one  another,  but  are  un- 
^  Thfy  are  In  a  atate  of  constant  and  rapid  metainorphosb  in 
Wr  fiiiihs,  their  knowledge,  their  arts,  their  wants.  Nations,  like 
Mrildali,  grow  up  and  decay.  But  the  face  of  Nature  is  un- 
''■■ged :  as  Byron  says  of  Greece : 

**  Y«t  are  tby  tktM  as  blae,  thy  n-ogi  ai  wild ; 

Swoet  are  tby  fcrovM,  and  verdnnt  are  Qiy  Solds, 

Thine  olive  ripe  »a  when  Minerva  smiled, 

And  still  his  liooojod  iresltb  TlTinottus  yields ; 

There  Ibo  bliilio  bee  his  IriiKriiul  fortrcas  builds,  ^^ 

Tli«  fr«*-bom  wanderer  of  thy  monntun  ur ; 

ApoUo  still  tliy  long,  long  aununer  gllda, 

0(111  In  his  beam  Mendoli's  marble*  (tlnrc ; 
Art,  el»r7,  freedom  fail,  bat  Nature  still  la  fair." 

Wt  migbt  inuUiply  ad  UtjlHitHm  these  hiatorio  contrasts  between 
w  Immuuibility  of  the  universal  fatalism  which  nigns  in  Nature, 
M  Ike  Lnceesant  movement  of  liberly  and  invention  in  man,  together 
*itb  the  caaaelesB  striving  of  the  soul  to  free  itself  from  the  grip  of 
fUc    IBatory  ia  but  the  record  of  what  has  resulted  during  ages 
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from  tliiB  movement,  froni  tMs  UriTing.  It  U  a  protncted 
wkeni  tb«  good  geuius  of  liberty  ooiit«sts  the  throne  with  th«  \ 
genius  of  brute  force,  and  nherc,  under  the  eye  of  God,  and  witli  I 
usistance,  is  won,  slowly  nnd  Iiibonously,  the  victory  of  mind,  wh 
HoarchuH,  discoven,  iurfints,  creates,  loves,  adores  | 

m. 

In  the  first  part  of  tlils  essay  wu  established  tlie  fitcts  of 
and  showed  lliti  part  it  plays  tn  reproducing  physiological  and  i 
logical  characteristics.    In  the  second  we  pointed  out  and  exan 
the  causes  which  run  counter  to  the  more  or  lesa  tyrannical  impo 
of  Nature,  aod  to  mechanical  ncoessitics.    Wo  have  now  to  stau  i 
practical  conclusions  as  to  Uiu  uite  that  may  W  made  of  tht* 
edge  Id  perfecting  tho  race. 

The  heroic  combalants  of  Homer's  epio  invoked  the  names  of  i 
fiitbera  and  ancestors,  and  were  proud  of  their  noble  blood.    It 
high  instinct,  and  they  who  can  justly  boast  of  their  forcfatbm 
always  be  in  a  poiiition  to  wirn  for  thcmsclvcfl  the  respect  of 
children.    In  short,  the  ]>heaomfna  of  heredity  anthorize  the 
that  parents  of  well-couatituted  body  and  mind  are  most 
transmit  to  their  posterity  their  own  Ukencsa. 

What  measures  are  to  be  taken,  then,  to  bring  about  btf 
Bucea,  such  as  will  produoe  olTitpring  of  high  execlleoee  in  a  pbj 
and  moral  point  of  view  T   This  is  a  very  delicate  question,  and  we  I 
give  only  a  summary  reply  to  it,  based  chiefly  on  an  unpublished  \ 
by  tbc  eminent  surgeon,  M.  Sddillot,  who  devot«i  the  leisure  i 
his  honurahli*  retirement  to  studying  the  meana  of  [Wrfccting  the  i 
First  of  all,  31.  fj^dillot  thinks  that  we  may  obtain  valnable  info 
tktn  as  to  an  iodividnal's  real  value  by  oonsultiog  his  genealogy: 
history  of  hid  nsccndants  for  four  or  live  generations,  with 
reference  to  intellect,  morality,  rigor,  hi^&lth,  longevity,  social 
virtually  contains  a  portion  of  his  own  history.    Long  before ' 
fact  was  established  (nor  was  it  overturned  by  Gall's  exa^gonti 
that  tho  form  of  the  head  is,  in  some  rocasuTV,  an  index  of  a 
mental  eutibre.     Prom  the  remoieat  antiquity,  the  popular  mindl 
obserred  the  relation  which  subusts  between  great  «ze  of  bead 
superior  abilities ;  and  language  ia  full  of  expressions  which 
to  the  correctness  of  this  relation.     Pericles  excited  the  astonish 
of  the  Athenians  by  the  extraordinary  volume  of  bis  bedtd.    Crorai 
Descartes,  Leibnitz,  Voltaire,  Byron,  Goethe,  Talleyrand,  >fapol 
Cuvicr,  etc-,  had  very  largo  heads,     Cuvier's  brain   weighed 
grammes,  tho  average  weight  of  Europeans'  brains  being, 
to  Broca,  from  1,350  to  1,400  grammes.    M.  S6ditIot  regrets  tba 
do  not  po&sesa  measurements  of  the  various  cranial  dime 
men  diitinguishod  for  certain  cnpacitic*,  so  tliat  we  might 
the  important  relations  which  subnist  botwcco  these  diitu-ii«ioiis 
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Ant  ctpBoities ;  and  he  txpnutt  tlw  inih  that  such  measurvmcnta 
ibuld  be  takon.  But  at  least  wa  knov,  in  a  gHOdrul  way,  what  cbar- 
KUn  an<I  what  cranial  diiueuaione  correspond  with  ttio  variotiB  de- 
p»  of  oorebrul  nciivitj.  Most  anthropologists  hold  that  thu  man 
w\kk  boad  has  not  an  horizoolal  circtimfrrcaco  of  GO  centimetrea 
(ILHd  inebee)  ia  almost  iuerituMy  a  person  of  only  mediocre  ability, 
ud  tfcat  the  one  in  whom  this  circumference  attaina  or  aurpaasce 
U  eniiinwtrea  (22,8340  inches)  is  likely  to  be  a  very  saperlor  man, 
lintaaces  are  cited,  It  in  true,  of  oolcbrnted  peraonages  with  smaU 
Ixidt;  bat  in  such  case  the  iitdividualii  gained  diatinotion  in  some 
wiy  nirrov  specialty.  It  must  not  be  forgotten  that  these  dimcn- 
mi  eonaiitnte  hot  one  of  the  external  iudicee  which  enable  us  to  de- 
Innune  approximately  t)i«  intcUeolual  value  of  an  individuaL  We 
htn  also  to  take  account  of  tlie  general  form  and  mlativ-o  proponions 
cftbrarioiis  regions  of  the  cranium,  i.  e,,  of  that  hariuotiy  which  is 
oflsd  baauty.  An  Mcy  means,  acoordlng  to  M.  ^dillot,  of  studying 
tUomfonnation  of  the  head,  ia  by  taking  a  side  or  profile  view  of  it, 
aSttlebaekof  the  forehead.  One  then  instantly  perceives  tho  ratio 
bilwtm  the  height  and  breadth  of  the  forehead  and  temples  and  the 
W,  sad  a  clear  pcrci-ption  is  got  of  the  relative  proportions  of  the 
talcrior  or  frontal,  and  the  posterior  or  oocipital  contours  of  the  head, 
TW  individual  who  has  tbe  snperciliary  arches  prominent,  the  temples 
tSK,  Dearly  vertical  and  high,  witb  broad,  high  forehead,  and  features 
fflwive  neither  of  an  unbalanced  nor  of  a  torpid  mind,  may  in  gen- 
<nl  be  regarded  aa  a  tnily  hiininn  type,  and  ns  possessed  of  a  mind 
tte  it  fin«d  to  do  honor  to  the  race.  The  story  goes,  that  once  a 
nnaia  Kngltsbnaii  tent  his  groom  to  the  alehouse  in  •carcb  of  hit 
liirnd  Sbak«apeare,  "How  shall  I  know  him?"  quoth  the  groom. 
"IW  aaaicM  thing  in  the  world,"  replied  hia  master;  "  everybody, 
or  leas,  reaembles  some  animal ;  but,  when  you  lay  eyes  on 
you  will  at  once  say, '  There  ia  a  man  ! ' "  Man  in  the 
(■flncas  of  his  harmonious  beauty,  sueb  ia  the  ideal  toward  wliich  all 
Ho  efibrta  of  our  present  imperfect  bnmanity  ought  to  be  directed, 
tad  it  is  full  time  that  we  should  strire,  by  a  wise  use  of  the  principle 
of  hrrvdity,  i.  e.,  by  healthy  procreation,  to  develop  a  human  race  in 
vliiefa  the  last  traces  of  animality  shall  have  disappeared,  and  to  which 
tbe  Jfon  shall  be  less  rare. 

What  is  it  that  constitutes  Uie  superiority  of  the  Engliiili  ariatoo- 
racy  P  Tbeir  constant  study  to  endow  their  descendants  with  the  best 
bndily,  intellrotual,  and  moral  qualities.  The  Knglishman  does  not 
Siarry  from  caprice  or  ft-om  paasion  ;  lie  marries  tmder  the  eonditiosa 
*hicb  are  best  fitted  to  insnre  the  wel&ire  of  hia  children,  for  he  knows 
that  on  their  welfare  hia  own  bappioMS,  his  honor,  and  his  name  depend. 
Tlio  rooprct  shown  to  yonng  Engllahwomeo,  the  honorable  Hlirrty 
;b*y  enjoy,  tbe  secondary  imjiorianee  that  is  attached  lo  th<-ir  fortune, 
ind  the  atresa  that  is  laid  on  their  personal  worth,  are  all  so  many 
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causes  increaeing  amoDg  that  people  the  number  of  happy  nuntigt^  I 
and  coniimiucDtlir  giving  vigor  to  thu  {lOpuIiition.  Tliu  i>  one  of  tht 
graod  secteta  of  race-improvemeut  by  heredity.  lustead  of  looVn^ 
for  weeltli,  men  mast  look  for  beanty,  character,  and  Tirtoe.  So  kia{ 
as  tbey  pereikt  in  formitig  alliances  iritb  women  of  feeble  cotictitcliio, 
or  Incking  eneotial  qnalificaiions,  tlie  raee  vill  decline  aiii)  degeaotta 
And,  of  cuurve,  Ibe  same  deplorable  GonseqneDces  follow  from  tlie  mat- 
riage  of  noble  and  well- organized  women  with  men  of  inferior  typa 
Forliinatety,  the  tact  and  tlie  inninctive  dignity  of  women,  and  tW 
natural  liking  for  wliat  is  exsltcil,  nsually  jircvvnt  their  dcaucndiag 
to  debasing  or  dangerous  alUaiioes,  and  nearly  always  guard  llua| 
against  ill-aseorted  matches.  "  In  place  of  giving  way  to  sympatMi' 
emotions,"  says  M.  SCditlot,  "  which  di§ordcr  the  jadgmnpt,  let  on 
put  himitclf  the  question,  on  st-oing  a  jwrson  that  plcaxes  him,ifta' 
wants  to  have  sons  and  daughters  of  that  same  type ;  and  it  is  corioM 
to  note  how  often  the  reply  will  be  in  the  negative.  It  were  unressia- 
able,  no  doubt,  to  forvgo  present  advantage  for  the  sake  of  some  »' 
certain  advantage  in  the  future ;  still,  wtHiIom  requires  tis  to  bring  the , 
two  into  harmony,  and  to  remember  how  swiftly  time  passes  svsftj 
and  how  little  is  the  value  of  the  passing  hour,  as  compared  with  dial 
hopes  and  the  etyoymeots  of  the  fbtnre."  U.  Sedillot  adds  that,  ia  orit 
nary  timcH,  bygit-nc,  the  mom)  ovidciiec  of  the  advantages  of  healtliMl 
intelligence,  would  suffice  fur  the  n-geoeratiou  of  a  people.  Fruo^ 
unfortunately,  has  need  of  stronger  and  more  efficacious  agencies ;  At 
must  go  back  to  the  very  foontniu-hcad  of  regeneration  and  of  U&j 
tliat  U  to  say,  must  disoovcr  the  spocdiest  means  of  insuring  to  tbn 
coming  generations  a  future  of  virtue  and  mettle.  In  other  times  il 
may  liave  appeared  difficult  or  ill-adrised  to  import,  into  qaeetkM 
touching  the  reproduction  of  man,  fignrcs  and  estimates  not  milita 
tiii>«o  employed  in  soot(«liny,  wl>cre  solectlon  has  long  been 
But  now  such  scruples  must  give  way  before  the  dictates  of 
which  tetls  as  in  the  most  nn  mist  ska  ble  way  that  we  cannot 
commit  one  blunder  more. 

Here  we  have  to  point  oat  the  means  of  staying  or  of  rcdm 
hx  as  possible  the  fatal  heredity  of  disease,  which  is  so  ponrcrftil 
obataele  to  the  improvement  of  the  race.  The  preventive  or  prophfj 
lactic  agonoii-*s  which  arc  to  bo  employed  to  coontoract  tbe  i  inliTiw 
of  disease-germs  depend,  of  course,  on  t]>c  natore  of  tlicoo  latter.  j|D 
oonsnmpiive  mother  must  not  suckle  her  infant ;  she  ought  to  iutnA 
it  to  the  care  of  a  good  nurse.  Those  whoso  parents  were  afliMm|' 
with  cbest-diseases  thrive  but  ill  on  an  exccMirely  animal  dici: 
regimen  of  uhUe  meats  and  light  foods  is  best  suited  for  them,  i 
regards  occupation,  they  should  carefully  avoid  all  such  as  va 
expose  them  to  inhale  duxt,  or  to  undergo  alternations  of  best  ■ 
eold,  or  to  uM  the  voice  habitually.  Ri-:ii(Ience  by  the  eca«idd 
the  sooth,  and  in  localities  where  consumption  is  of  rare  occumq 


BERSDITY  AJffD  BACE-IMPItOVE!SE}rT. 


179 


Bfttbett  prophylactic  againut  Ibis  r^rfal  diflcaoe.     IndividunlB  pre- 

iiifCttvd  to  scrofoU  rcqnirc  pitro  itir,  Nabntuulial  tonic  diet,  and  su  at  ino«< 

mtn  like  ihu  on  the  wfl-coast  of  NonhirMtcra  Europe.    I'taose  wlio 

pe  Umotened  with  goat  or  pravel  miiat  oblige  tltriiif>i'lveB  to  the 

Rriet«n  l«tDpeTat>c«  sod  take  abundant  ei€rcis&     Kef^alarity  and 

^nifcfmhy  of  life  anj  the  rule  for  thoito  prpdisposed  to  canc«r.    Per^ 

^m  wbo  rMlcon  epileptics  among  their  aHcenilnRiR  nsjairo  the  ttlmost 

wtt.  All  their  ftinctions  must  be  tranquillized ;  they  mu»t  sltaw  them- 

idna  no  eictatea;   must  aroid  fatigue;  mtiBt  gaard  againtit  emo- 

ioeal  Fzritcmmt — in  a  von),  tht-y  mnrt  be  nlwuye  aurroonded  with 

iiBiqwlliiing  infiaenccs.    Tho««  prediiipoeed  to  inHanily  arc  to  be 

ttnud  fat  a  almilar  manner,  that  is  to  eay,  with  ^freat  gentleness ;  and 

Mr  pudoDs  are  to  be  stilled.    I'lio  course  of  life  best  suited  to  them 

b  «M  which  does  not  call  for  much  intellectual  activity,  and  which 

holds  out  no  ri«oi»  of  fame  or  fortune.     Preventing  or  checking  in 

the  bdiTldnalB  themselves  the  development  of  disease-germs  is,  how- 

mr,  hot  a  aecondary  consideration  ;  the  chief  point  is,  to  previ-iit  the 

ngntioo  of  the«e  germ*  into  new  genrrationti.     But,  to  attain  this 

nmh,  we  most  not  only  multiply  and  facilitate  Diarringes  which  shall 

bte«oitfonnity  with  hygienic  and  moral  laws,  we  hare  furthermore 

It  fiaeoursge  alliances  the  fruits  of  which  can  only  be  of  blighted 

■Brtitution  in  body  and  kouI.    Pliysiciana  ought  to  ueo  ail  their  in- 

hnoe  to  prerent  the  iuiermarriage  of  pentoas  ei'dently  predisposed 

iths  Tsriooa  forma  of  neurosis,  to  tubercle,  scrofula,  etc.     When  the 

Meodaats  c(  one  of  the  partii>s  are  hereditarily  of  a  morbid  coiisti- 

the  physiciau  should  at  least  insist  on  the  importance  of  hav- 

otfaer  party  perfectly  healthy,  poMesscd  of  great  vigor,  and, 

an,  of  a  temperament  the  reverse  of  that  of  his  or  her  partner. 

■wkf  the  danger  of  hereditary  taint  is  diminiehed,  though  it 

better  not  to  incnr  such  danger  at  all.     But  this  is  a  point 

delicate  a  nature  that  wc  cannot  dwell  u{ioii  it  here.    Wc  must, 

tr,  say  something  sbont  consanguineooB  marriages,  a  snbjeot 

llUck  has  given  rioe  to  much  warm  controversy  during  the  past  few 

Some  phy»icianti,  and  among  them  Broca  and  BrTtillno,  hold 

which  are  least  mixed,  which  are  purest,  are  better  fitted 

races  to  withstand  the  causes  of  degeneracy.    According 

the  evil  conM-qnences  chained  on  con»nn)^inity  are  the  nv 

\t  Terr  dUbrent  agencies,  espcviatly  the  hereditary  afTeotions  of 

I  Misnilinis     Tronasean  and  Bondin,  on  the  other  hand,  say  that 

between  individuals  of  the  same  stock  ottentimes  yield  nn- 

ohhy  &eil»— lonatics  anil  idiots.    Tltc  Iralnnce  would  appear  to  have 

■track  In  bvor  of  the  fir«t  opinion.     It  was  bnt  the  other  day, 

Augvsie  Voisin,  in  making  inquiries  of  the  relatives  of  more 

1,500  paUmU  In  the  Bicetrc  &n<l  the  Salpvtriftre,  found  that  in 

of  these  eases  oould  the  disease  be  attributed  to  consangnin- 

ir  the  latter  bad  been  so  infallible  a  canso  of  degeneracy, 
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its  cffticu  irotil<i  hAve  been  Been  in  Uiat  large  ntunber  of  aij^B 
ttutl  iJiots.  H 

AlthoDgh  theoriEon  have  exaggerated  tbe  influence  of  h«rediqfl 
cannot  bo  denied  thai  H  pUx-n  u  pan  in  the  gencau  of  tempenoMF 
an<)  cliiinotcr,  and  here  we  liave  a  warrant  for  the  mnploymcut  of 
every  means  that  irill  fnror  the  trsnsDUSKion  of  the  moitt  deainUi 
aptitudes.  In  ancient  Romi;,  women  of  the  bigbeat  distinetioo,  vbt 
wcro  rcKpccted  by  all,  imported  into  another  family,  with  their  bn^ 
bands'  flonsetit,  tbelr  BOperiority  of  blooiL  Quiiitii*  Ilurteniuo*,  Ik 
{ri«Dd  and  admirer  of  Oato,  having  failed  to  win  hid  daughter  Foni^ 
aaked  for  his  wife  lilarcia,  and  Cato  gare  her  to  bim.  lie  groeiaew 
of  such  cnatomB  ahocka  our  finer  w^niic,  but  its  explanation  b  to  W 
found  in  the  anxiety  of  a  Komau  bead  of  a  family  to  iiiture  (or  lii 
deaoeudants  the  highest  grade  of  mucnline  vigor,  and  the  most  leU 
virtues. 

Under  the  old  conatitution  of  society  in  Frnnoe,  the  tennro  of  bi^ 
office*  and  trusts,  and  the  following  of  aomo  a pecial  profoMnm  by  oH 
family  fVoni  generation  to  generation,  bad  their  rise  and  bases  in  At 
unconscious  observation  that  aptitudes  are  hereditary;  and  M.  S^UHVl 
regrets  that  the  revolutions  of  modem  society  have  done  away  vu' 
this  wholesome  tradition,  which,  In  every  grade  of  the  social 
morally  constrained  the  son  to  follow  in  his  tsther's  aleps.  This  i 
tnuat  not  be  overlooked  by  racee  which  care  for  8e]f-iroproven)fflit.1 

AnotluT  point  for  snch  races  io  bear  in  mind,  and  one  of 
application,  is  the  necessily  of  a  sound  and  enlightened  syatvm  of  i 
cation.  On  this  topic,  those  who  have  the  future  of  France  at  1 
have  but  one  opinion,  viz.,  that  the  coming  generations  must  be  ' 
Tigoratcd  by  giving  more  prominence  to  bodily  exercise,  and  by  w^ 
fliiipting  children  from  empb>ymeiita  injnrioits  to  health.  Tlivy  havetf 
thonght  of  interfering  with  clasaieal  studies  or  the  bumanitiee,  vbidi 
will  continue  to  be  the  chief  element  in  moral  culture  ;  tbe  only  vpMif 
lion  is,  whether  the  young  conld  not  lu-quin-  the  treafitres  of  Lattoi^ 
and  HcllcniHm  in  lev*  time,  and  bestow  some  little  stndy  on  malUli 
of  modrrn  interest.  There  are  siuidry  braocfaoa  in  which  tiueyMH 
obtain  no  iDStruclioi),  but  which  they  might  study  mnch  to  the  adnd 
Isge  of  th<'ir  inti-llcctuiil  development.  Tlii*  i*  not  tJiu  place  to  cnftM 
this  nrgimicnt;  but  it  docs  seen  unqucstioDable  that,  by  meaaa^M 
thorough  system  of  education,  proceeding  on  new  prineiple«,weaBfl 
be  able,  if  not  exactly  to  change  the  whole  character  of  a  peO(l^| 
Leibnitx  thonght,  at  lea«t  to  do  away  with  mont  of  the  infloc^H 
which,  for  want  of  xuitabte  training,  cauiw  them  to  fiUl  into  denj^H 

The  oonriolion  that  it  is  ]H>ssible  to  counteract  the  dangeroM^I 
pnlaions  of  heredity  and  to  triumph  over  the  tyrannies  of  Pate— atl^| 
to  aoqairo  a  moral  saperiority  over  them — is  a  most  wboIesoDM  o^H 
spread  abroad  and  to  bring  into  acceptance.  A  strong  will  is  tn  il^| 
a  jMwer.    Even  though  it  were  not  so  easy  a  tiling  aa  It  is,  to  pH^I 
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^W  tbo  blJDi]  forcos  of  Katurc,  sitaply  by  the  OTermflstering  power 
*f  k  molnte  SBil  BH(;acious  will,  thvro  would  Btill  exist  abandont 
pwaAt  (or  belieTing  that  man  liu  tbo  powvr  of  modi^ring  and 
UMtding  his  own  conduct ;  that  be  ia  uot  thtt  plaything  of  inflexible 
OtKiay;  nnd  that  he  may  not  give  way,  without  reaiatance  or  nv 
EMmv  '^  hia  evil  inetincts,  Lvt  a*  bclioro  in  heredity,  in  bo  far  as  it 
4u;  b«  Dindd  n  mciinn  of  im|>ri>veDioiit  and  of  frco  perfectiotiment. 
It  iil  09  withhold  our  asseut  when  there  is  claimed  for  it  a  doi^potio 
fvnt  to  absolute  aa  it  would  be  mndncu  to  resist.  Education  Iiaa 
not  only  to  improve  the  nicv,  liut  u1«o  to  give  men  a  desire  for  im- 
ptoretnent,  by  sbowing  tb«m  that  it  is  possible.  In  alliance  with  A 
Jodicioiis  ettltivatioa  of  desirable  hereditary  teodencies,  education 
tftnuBttn  noxious  proclivities  and  regi-iicrates  tbo  race. 

Ve  muit  not,  however,  attribute  to  education  an  exaggerated  im- 
pMaace,  nor  imagine  that  by  itself  alone  it  can  call  forth  preCcninpnt 
^ly.  Its  inflaenoe,  like  that  of  heredity,  is  limited.  Qeuius,  wbioh 
i>  the  QtMt  perfect  exprowion  of  mind,  considered  as  a  free  creative 
fcne^ is  controlled  by  neither.  It  is  a  mighty  trcs;  whom-  fruitx  give 
ice  to  geoerationa,  and  the  conditions  of  whose  growth  are 
that  ve  cao  no  more  foresee  or  detennine  its  appearing  than  we 
WjrawrilM  rules  for  its  behavior  afterward,  or  vstlmate  its  fniitful- 
Ma  Fortunately,  geuiusi-s  are  uot  in dt« pen* able,  and,  in  proportion 
M  tltt  national  average  rises,  the  less  need  ts  there  for  them.  But  the 
gMTBl  average  risea  of  neeesaity  when  all  the  citizens  are  animated 
■ilb  the  one  dc«ira  of  improvement.  Hereditary  cultivation,  pro- 
Hdiog  by  incans  of  a  rigid  •election  of  the  influences  which  tend  to 
^lnTe  the  race,  may  be  confidently  commended  to  those  nations 
rto  ue  imbitioas  of  holding  the  first  rank  in  tJie  world. — Rctu4  (Us 
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'pBE  monen  are  the  simplest  organisms  we  know  of— -we  might 
-'-  ei-en  m»j,  the  simplest  that  can  exist.  In  them,  life  ia  exhibited 
^*itr  the  form  that  is  bcvt  fitted  to  give  us  an  idea  of  its  essential 
"•ncten,  stripped  of  all  secondary  nttriliuK-H.  The  fimt  moner  was 
di*eenTed  by  the  celfbrated  Prot  Hnckol,  of  Jena,  in  1884,  and  the 
•"■her  bas  gone  on  steadily  increasing  ever  since.  These  discoveries 
v^  made  a  great  stir  in  the  scientific  world,  owing  to  their  bearing 
M oar  theorioa  of  organlsBtion.  r— — ____ 

Tim  noner  which  best  typifies  the  entire  class  is  tbe  JVofomj/isil 
OMramf/dca.  This  little  creature,  hardly  visible  to  the  nak^  eye,  and, 
M  isost,  as  big  as  b  smalt  pin-hcad,  is  of  a  fine  orttnge-red  color,  con. 
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tista  of  a  perfieottj  homogenoona  snd  tranepaKot  mass  of  yA\j,\ 
oAbr*  the  ^T^OXoianorganiemmtlioiU  oryartt.    Nor  is  thii  at 
of  organs  merely  apparoot,  or  unring  to  tlic  iinperfttction  of  oar 
Difyiog-glassoB ;  it  is  n-al,  and  vrery  tbiiig  about  these  littlo  or«atii 
goea  to  prove  tbcir  ;H>rfv(il  aiinpUcity  of  slruclure.    Tliia  gvlatin 
liomogciM-uiut,  GOfiiractilc  substaooe  bas  been  called  larcotU,  a&il  i^M^ 
but  iiDprojMirly,  animal  protopUum, 


ItinniiT  or  t«  PnonurTXA  ADmum&ct,  Mroannta  to  niosn. 

).  Thi'  mimrr  In  s  utiilo  ol  rrponn, 

t.  TEi"  hJtni'i  "'itiUriiE  forth  Ha  pH-itiflnn-xtoaii^d  tnitfitillrii: «  fortlfn  bndf  Id  Itta^t 

S.  T1ii>tacDcl"  [irorrFi  nf  rTiinxlijrtluu.  nftfr  hsitaif  gmdea  lu  amriapViant  (pBl  vl 

4.  A  lUBUg  mancr  trl  ff«*  afUr  ihc  bunting  nl  ihn  cnialope. 

5.  Tlia  Hiuw  In  ■  mun  ■diuicotl  tXngs,  wiUt  It*  pt«uilu|HdiH. 

In  repoce,  the  moner  is  nearly  spherical,  and  gives  do  ngnj 
life.    Bnt  rood  tliis  little  ball  flattcDS  itself  out,  its  mass  eicpand 
viin<>u»directIonii,.tiid  thftsnoxpaiiiiiiins,  wbicli  have  received  tliei 
ai  ftihfi fi^t,  or  fufudopode^,  keep  u[i  a  oaniinaal  rooremenl  of ; 
sioD  and  retraction.     Sometimes  the  moner  ^OKt  all  in  one 
tion,  and  tbifi  i*  it«  way  of  moving  froiD  plaoe  to  place.    When,  in  I 
course  of  thi*  slow  pnigrpss  ov«r  tho  calcareous  dime  of  the  wa-bot 
the  inoni^r  falls  in  with  one  of  thouc  mioroMiopic  orgaiitsma 
diatoms,  it  embeds  it  in  its  own  body ;  the  alimentary  substance*  i 
Isained  in  the  diatom  are  dieaolred  and  assimilated,  and  the  hi 
tible  portions  are  left  behind  as  the  creature  moves  along.    Tbai^l 
have  the  curious  plienomcnon  of  a  creature  which  feed*  without  < 
withont  Ht4)maoh,  without  apparatus  of  any  kind,  simply  by  in 
porating  into  itself,  as  it  moves,  prey  of  every  kind.     In  taking 
the  animal  appears  to  be  passive,  it4  aeixiog  on  its  prey  being  a  i 
incident  of  its  moving  about. 
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In  this  way,  tlio  moDcr  tttaitis  hy  <Ipgrocs  a  certain  sixo,  and 
tlm  ftopa  growing  and  uoviDg,  It  llicn  bvconos  n  little  ball,  qxikIm 
fruB  ht  Borraoe  a  colorlesa,  homogeocouB  matt«r  wbloh  bardons,  form" 
ng  ■  pTOtocttng  onvrloiw  for  th«  inclosed  mass.  Then,  a  rery  Biogalar 
pbfliMUDon  oocum :  \>y  ua  ace  outiri'ly  Hpoutaneous,  the  iacloied  nuMa 
fanab  up  Into  a  certain  number  of  part*,  which  *oon  bcoomo  inde- 
pndnt,  eonatilutiog  »o  many  little  spherical  mnsdc-ii  lying  sidu  l>y 
Ht  within  the  common  envelope.  The  original  moncr  ihon  cxiBla 
no  nora ;  it  has  reproduced  itoelf  by  diTiiling  ittclf  np,  witliaut  any 
iotWiDediary,  int«  tliiTie  m-W  individual*,  its  progeny.  £nch  young 
Wmt  !•  a  detorminate  p«rt  of  tbe  inother^niinal,  and,  learing  out 
of  coQjideralion  vhat  eho  exuded  to  form  the  envelope,  all  the  roet  of 
iMrnhstance  is  cieinptcd  from  dcnth,  and  is  now  to  W-gin  a  new  life, 
vbiDli  in  turn  will  paiti  through  the  iiericn  of  tranaformatlonB  iilri-atly 
ducrihed.  The  envelope  will  soon  break  up  and  aet  at  liberty  the 
foug  nooera,  which,  fipom  the  first,  resemble  the  mother-animaL 

At  the  grado  of  cxtrcmo  simplification  of  life  presented  to  UB  in  the 
tteofr,  we  have  organixation  r^^duccd  to  pure  anrcode,  and  lite  mani- 
ftatiDg  ittctf  by  natrition,re]>roduction,aiid  eontractility,  e«cb  roduoed 
*o  iti  barely  miniHial  function — nntritiou  reduced  to  more  aasimilatioD, 
'^production  tOBiponlancousfisiaion  into  agroup  of  young  (fissiparlty), 
Md  contractility  to  the  slow,  difTuHive  movements  of  the  pseudopodoa. 
Uonen  are  mostly  inlnibitanlH  of  the  sea.  Some  of  them  live  at 
)twoo«derable  depths ;  but  there  is  one,  the  Bathybitu  HOfkelii,  which 
lire*  at  the  cnormons  depth  of  13,000  feet,  and  sometimes  otcu  of  mora 
thsn  S(,000  foot.     There  in  only  ono  frcsh-wnti-r  moncr. 

Many  naturalist*  rank  moncrs  among  animals,  clasung  tbem  u 
tliiEopodti.  llXckel,  who  discovered  them,  regards  them  aa  the  rep- 
resentatives of  an  entire  category  of  beings  intermediate  between 
animals  and  p1ant«,  Xhn  protUta^  to  called  from  ptvtoa  (fint),  because, 
according  to  this  author,  they  are  the  firal  representative  of  terrestrial 
life,  ftY>m  which  all  other  forms  of  life  are  developed,  on  the  modern 
tlMorin  of  Darwiniaia, — Za  Mature. 


A  NEW  METHOD  WITH  THE  BRADT.' 
Br  Faomsn  FEKBIER. 

ALL  are  Bgr««d  tltat  it  la  with  tho  brein  that  we  fool,  and  think, 
and  will;  bnt  whether  there  «t«  ci-nain  parts  of  the  brain  d^ 
vot«d  to  pnrliinilar  manifcstaliut)*,  is  a  subjeot  on  which  we  have  only 
imprrfect  specnlalionx  or  data  too  insufBcient  for  the  formation  of  a 
Bcieulifio  opinion.    The  general  view  la  that  tho  brain  as  a  whole  sub- 
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eerrefi  mental  opcratioDs,  and  lliat  there  are  no  puts  specially  deretH 
to  vny  particular  t'unclions.  This  has  been  recently  expresaed  bfifl 
high  Bit  antliority  m  Prot  S^nanl.  Tb«  Men  rests  chipflv  on  fl 
Dnmerons  facta  of  diiieaae  witb  which  we  are  ncquunted.  Then.'  u^ 
cases  where  extensive  tracta  of  brain  are  destroyed  by  disease,  or  i» 
moTc^  ahvT  a  fraclnre,  apparently  with  no  rcault  as  regards  the  Miiid, 
of  thoiiidividiial.  Along  with  tJietw  facts  wc  have  others  which  imi 
very  curious,  and  which  hardly  seem  to  agree  with  ihis  doctrine,  (]■ 
of  tbea«  is,  that  when  a  certain  part  of  ibe  brain  is  diseased,  in  affl 
M8,tho  indtvidoal  is  unable  to  express  himself  in  words.  Other  a^| 
Otis  plit-nonicna  liavo  \nMn  well  described  by  Dr.  nughliiig*  Jacklfl 
vix.,  lliat  certain  tumors  or  pathological  lesions  in  particular  part^l 
the  brain  give  rise,  by  the  initatioD  which  they  keep  np,  to  epilifl 
form  convulsions  of  tb«  whole  of  one  side,  or  of  the  arm,  or  leg,  or^| 
mtiAoltis  of  tltc  IWc;  and,  from  Htudying  the  way  in  which  these  ofl 
Tolsions  show  themselves,  he  was  able  to  localise  very  accurately  fl 
seat  of  the  lesion.  fl 

The  great  difficulty  in  the  study  of  the  function  of  the  brwn  fl 
been,  in  the  vant  of  a  proper  method.  When  wo  study  the  tiinclS 
of  a  nerve,  we  make  otir  experiments  in  two  ways ;  In  the  &nt  plifl 
we  irritate  the  ncrvo  by  scnttching  or  by  electricity,  or  by  oheadH 
action,  and  observe  the  effect ;  and,  in  the  second  place,  we  cut  ^| 
serve,  and  observe  what  is  lost.  In  regard  to  the  brain  and  nerv^J 
syrtcm,  the  method  lins  been  almost  entirely,  until  recently,  the  iiutl^| 
of  section.  It  lias  Wen  stated  by  phyaiolt^gts  that  it  Is  impoMibltH 
excite  the  brain  into  action  by  any  stimolus  that  may  be  applied  tii^| 
even  thai  of  an  electric  carrent;  they  have,  therefore,  adopted  ^| 
method  of  destroying  |>arts  of  the  brain.  Tliis  method  is  Uahlfl^| 
many  fallaciea.  Tlje  brain  Is  soch  a  complex  organ,  that  to  dot^f 
one  part  is  necessarily  to  destroy  many  other  parts,  and  the  pha^| 
ena  are  so  complex,  that  one  cannot  attribute  their  iota  to  the  fail^| 
only  of  t)ic  parte  which  thv  physiologists  hare  attempted  to  de«tn]^| 

About  three  years  ago,  two  German  physiologist  a,  Fritseh  ^H 
Bttzig,  by  passing  galvanic  currents  through  parts  of  the  hraias  H 
dogs,  obtained  various  movements  of  the  linib»,  such  as  addnctbH 
floxioD,  and  cxtennion.  Tliey  thus  discovcrad  an  important  oeti^| 
of  research,  but  they  did  not  pursue  their  experiments  to  the  ext^J 
that  they  might  hare  done,  and  perhaps  did  not  exactly  appreciate  l^| 
signiiieance  of  the  facts  at  which  they  had  arrived.  ^| 

I  was  led  to  the  cxpcrimentH  which  I  nhall  have  to  explain,  by  ^| 
efi^cts  of  epilepsy  and  of  chorea,  which  have  been  explained  to  de|i^| 
upon  irritation  of  parts  of  the  brain.  I  endeavored  to  imiiat«  ^| 
effects  of  disease  on  the  lower  animals,  and  det^-rmined  to  adopt  ^| 
plan  of  stimulating  the  parts  of  the  brain  by  electricity,  after  the  n^| 
ner  deseribi'd  by  Prilsch  and  Ilitsig.  ^| 

I  operated  on  nearly  a  hnndred  animals  of  all  classea — fish,  fr^H 
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Htarll,  piK^^tis,  rats,  Gninea-pigf,  rnbtiiu,  cate,  dogs,  jaekala,  ait'l  nion> 
^kyi  lli«  plan  vra»  to  ix'tnovv  xVts  Mkull,  und  k<:<^p  tbo  animal  in  a 
^■Ma  of  comparative  iniictiitibiUijr  by  chluroforni.  So  little  wna  the 
'vpfntton  felt,  that  I  b&ve  known  a  monkey,  with  on«  side  of  tbe  «kuU 
'  noovedi&wakeoutof  thestat«iDcluc«dby  tlioclilorofonn,  and  proceed 
l«  aU«h  fleas,  or  E<at  brcad-and-buttor.  Wbcn  tbc  atiinial  iras  ez- 
,  hiuMd,  I  lomeCimes  gave  it  u  little  refreshment,  which  it  took  in  the 
■  Diilitoftho  oxporimendi. 

Fint,  M  t«  the  experiments  on  catH,  I  found  that,  on  applying  the 
ilecttDde  to  a  poTtion  of  the  superior  external  convolutiou,  tlie  animal 
Bfttd  iu  shoulder  and  pair  (on  the  opposite  side  to  that  atimulated) 
■■if  ibout  to  walk  forward ;  Btimulating  other  parte  of  tl)e  Mtme  oon- 
nlatim,  it  brought  the  paw  inddt-nly  back,  or  put  out  ita  foot  m  if  to 
gnap  Minething,  or  brought  forward  its  hiiid-Icg  aa  if  about  to  walk, 
wbald  bock  \U  bead  as  if  astonished,  or  turned  it  on  one  side  as  if 
knUag  al  eomething,  according  to  the  particular  part  atimnlated. 
Thaietions  produced  by  Rtintnliiting  the  various  parts  of  the  middle 
ffiemal  oonvolation  were,  a  drawing  up  of  the  side  of  the  face, a  baok- 
*vd  wiTemeot  of  the  whiAkcrit,  a  turning  of  the  bead,  and  a  contrao 
liwof  the  pupil,  respectively.  A  similar  treatment  of  the  lower  ex- 
Mntl  convolntion  prodaced  certain  moTomonts  of  the  angleH  of  the 
MOk;  the  animal  opened  tho  mouth  widely,  moved  it*  tongue,  and 
Wnd  loud  oriea,  or  mewed  in  a  Itrely  way,  sometimes  alarting  up 
Uil  lulling  its  tail  as  if  in  a  fnrious  rage.  Tlic  stimulation  of  one  part 
^  this  convolution  caused  the  aoimal  to  screw  up  its  nostrils  on  the 
'Uh  side;  and,  cariously  enougli,  it  is  that  part  which  gives  off  a 
'^rv«  to  the  nostril  of  the  same  side. 

Resnlts  much  of  the  same  diameter  were  produced  by  the  stimuli^ 
''^  of  the  oorresponding  or  homologous  parts  of  the  rat,  the  rabbit, 
*^A  the  monkey.  ActJBg  apoo  the  anterior  part  of  ttie  ascending . 
frontal  eonvolntioD,  tiM  monkey  was  made  to  pat  forward  its  hand  aa  \ 
i^Kbont  to  grasp.  StimnlatioD  of  other  portions  acted  upon  the  bie«ps, 
'"d  produced  a  flexing  of  the  forearm,  or  upon  the  zy^iuatie  muscles. 
">•  part  that  appeared  to  be  connected  with  the  opening  of  the  mouth 
"t^  tbc  movenieDt  of  the  tongue  was  homologous  with  the  part  af- 
'^cted  tn  man  in  csuies  of  aphasia.  Stimulation  of  ttie  middle  ieniporo> 
'p1i«o<rfdal  convolution  produced  no  results ;  but  the  lower  temporo- 
'PhenoJdal,  when  acted  npon,  caused  the  monkey  to  shut  its  noetrils. 
**o  result  was  obtoined  in  conaection  with  the  occipital  lobes. 

Those  experiments  liave  an  important  bearing  upon  the  diagnosis 
'^  certain  kinds  of  oercbral  disoasc,  and  the  exact  luoalJEation  of  the 
Pvttsa&oted.  Iwaa  able  to  produoo  epileptio  oonvulsionaof  all  kinds 
'^  tke  aninalfl  eKperimcnted  u))on,  as  well  as  phenomena  resembling 
*koie  of  eborea  or  St.  Vitus's  dance.  The  experiments  are  also  import 
ttot  aBatomically,as  indicating  points  of  great  significanoo  in  reforonct 
Istba  bomology  of  the  brain  in  lower  animals  and  in  man,  and  like> 
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wise  scrv<.-d  to  explain  tioinc  curiouH  forinv  of  cxprcMloD  cotamon^H 
man  and  tbo  Iuwlt  aiiiniiilft.  Tli«  corumoa  tendency,  irbeo  any  Mra^P 
exertion  is  made  witii  the  ri(i;ht  liand,  to  tetrad  the  angle  of  tlie  moodi 
and  open  the  moutb  on  the  same  Hide,  had  been  atated  by  Oken,  in  lif 
" Aof  M»^f*rAt<rA(<!,"  to  be  due  to  t be  homology  between  the  upper  Urabi 
and  the  tippur  juw  ;  tti«  Inie  ox(ilanatioD  b^g  tbat  ifae  movcmenU  «^ 
tli«  fiat  and  of  itie  mouth  are  iu  such  doee  reJation  to  each  other  Uitt, 
when  one  ia  made  to  act  pon-erfoliy,  the  impnuion  diffusM  itadf  to 
the  neighboring  part  of  the  brain,  a»<]  the  two  tot  together. 

The  exporiment*  liave  likewiM  a  plijaiologkal  algnificancc.  Tien 
\%  reaaon  to  bulieve  that,  wheu  the  different  parts  of  the  brain  are  <tiio» 
lated,  ideas  are  exciied  in  the  animals  experimented  apon,  but  it  ii 
difflcnlt  to  say  wlial  llic  ideas  arc  There  is,  no  doubt,  a  close  relalica 
botwoon  certain  muMuIar  movoments  and  cortuin  ideas,  which  mif 
piore  capable  of  explanation.  This  ia  aupport«d  by  the  phenomen 
of  epileptic  insanity,  llie  most  imponant  guide  on  the  payobologital 
aspect  of  the  qnestion  ie  the  disease  known  as  aphasia.  Tlie  part  of 
the  brain  which  is  the  scat  of  the  memory  of  words  is  that  which  gO» 
•ms  the  movements  of  Uio  month  and  the  tongue.  In  aphasia,  tbt 
disease  ia  generally  on  the  left  side  of  the  brain,  in  the  )K>«terior  |«rt 
of  the  inferior  frontal  convolution,  and  it  is  generally  aasociated  irilk 
paralysis  of  tbo  right  liiLnd,  and  the  reason  might  bo  Kupposed  t«  bt 
that  the  part  of  Uie  brain  affected  ia  nearly  related  to  the  part  goTt» 
ing  the  movements  of  the  right  hand. 

It  ia  essential  to  remember  that  the  movements  of  the  uoatli  sn 
governed  bi-latvrally  from  each  hemi;iplierft.    Tlie  brain  is  symmetricd^  i 
and  I  hold  it  to  be  a  mLitake  to  suppose  that  tlie  facolty  of  qwetb  il  I 
localised  on  the  left  side  of  the  brain.    The  reason  why  an  indiridol  I 
loses  his  speech  when  the  left  side  of  the  brain  ia  diseaaed  is  sia^ 
this :  Most  punons  ftre  right-handed,  and  therefore  left-bratned,  Ai  ' 
left  side  of  the  brain  goveming  the  right  aide  of  the  body.    )ba 
natnrally  seize  a  thing  with  the  right  hand,  tbey  nataraUy  tbervta*  . 
use  rather  tbo  left  side  of  tbo  brain  than  the  right,  and  whui  there  il 
disease,  there  the  individual  foola  tike  one  who  has  suddenly  lost  tlx 
nse  of  his  right  arm. 

I  may,  tiiially,  briefly  allude  to  the  results  of  stimulating  Ibedif  ' 
fermt  ganglia.  Stimulation  of  the  corpora  striata  causes  the  limtoM 
be  flexed;  theoptio  thalumi  produces  no  result:  the  corpora  quadi> 
gemtna  produce,  when  the  anterior  tubercles  are  acted  npon,anini«Dtf 
dilatation  of  the  pupil,  and  a  tendency  to  draw  back  the  head  and  ex- 
tend the  limbs  aa  in  opisthotonos ;  while  the  stimnlation  of  the  j)(» 
terior  titberclcs  leads  to  tiie  production  of  all  kinds  of  noisca.  Bf 
stimulating  the  cerebellom,  various  movements  of  tfae  eyebalb  M . 
prodnoed. — Naivn.  _^m 
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rsou  TBS  raxxaa  or  oakuxi  njLMiuKio.T. 

r  order  snocMsfallf  to  olxcrre  Uant,  two  conditions  nrc  requisite : 
F!nt,  th«  cnrtb's  atmo«ph«ra  must  be  clear  at  tbe  |ioiiii  of  obiter- J 
ntioD;  and,  second,  the  atmoapbero  of  Man  mnel  be  alao  free  from' 
ticndt— for  tbat  planet,  like  the  earth  itself,  is  surrounded  by  aa 
^riil  atmosphere  vhtcli  from  time  to  time  is  obscarcd  hj  clouds  just 
^  OUT  own.  Th«sa  clouds,  as  tltcy  spread  tlietnaetves  out  over  tlto 
twtineau  and  e«as,  fonn  a  white  veil  which  either  entirely  or  par- 
lUlf  eonceaU  from  us  ih«  lace  of  the  planet.  Hence  tbe  obserratioQ 
of  liin  is  not  to  easy  a  matter  u  it  might  at  iirst  appear.  Tlien, 
toojibo  purcal  and  most  tratisjiarcnt  terrt'Striul  atmoopbere  la  00m- 
Diciity  trareracd  by  rivera  of  air,  some  warm,  ^me  cold,  which  flow 
tsdiffiereDt  directions  above  our  heads,  so  tliat  it  is  almost  impossible 
to  sketch  a  planet  like  Mars,  the  imago  soeii  in  the  tvtcNcopc  btiinj; 
Mtr  nsdnlating,  trvmnloua,  and  indLttinct.  I  beliere  that,  if  we  were 
tonckon  up  all  the  bourn  durinft  which  a  perfect  observation  could  be 
Irf  of  Mars,  albeit  his  period  of  opposition  occurs  every  two  years, 
ud  ttlboagh  telescopes  were  invented  more  than  two  and  a  half  ccn- 
"■rite  ago,  the  sum  would  not  amount  to  moro  than  one  week  of  oon- 
^tohMTvation, 

And  yet,  in  spito  of  Iheao  unfavorable  conditions,  the  Planet  of 
^arb  the  best  known  of  them  all.    The  moon  alone,  owing  to  its 
"■Kinesa  to  us,  and  tbe  absence  of  atmoephcro  and  clouds,  lias  at^ 
''Voted  more  |>artioular  and   BHniduons  study;   and   tb«   geography 
(telenography '  ratlier)  of  that  satollito  is  now  satisfactorily  deter* 
■"•ncd.    liiat  hemisphere  of  the  moon  which  faces  us  is  better  knowu 
•^  the  earth  itself;  its  vast  desert  plains  have  been  surveyed  to 
*nbin  a  few  acres ;  its  mountain*  and  cruten  have  been  measured  to 
*ithin  a  few  yards ;  while  on  the  earth's  snrfaoe  there  are  30,000,000 
*^nare  kilometres  (siity  times  the  extent  of  France),  upon  which  the 
foot  of  man  ba*  never  trod,  which  tlio  eye  of  man  has  never  seen. 
But,  after  the  moon,  Mara  is  the  ben  known  to  us  of  all  the  heavenly 
btdiea.     No  other  planet  can  oomparo  with  blin.    Jujtiter,  which  Is  tbe 
luj^Mt,  and  Satom  tbe  fullest  of  curious  Julerest,  are  both  far  more  im- 
poftaat  tluD  Mars,  and  more  easily  observed  in  their  tM€mble,  owing 
to  tbmr  siso ;  but  they  are  enveloped  with  an  stmospboro  which  is  al- 
ways Is'tcn  with  clourUi,  ttnd  hence  we  nevvr  sec  tlicir  face.    TJranns  and 
Keptune  are  only  bright  points.    Mercury  is  almost  always  eclipsed, 
like  «  oonrtier,  by  the  rays  of  the  san.    Yeotte  alone  may  compare 
with  Mars ;  abe  is  as  large  as  the  eurth,  and  consequently  has  twice  the 

I  Biiatt,  iLt  moon. 
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dinmotor  of  Mak;  lic-sidoK,  slio  is  noaror  to  nSfbcr  least  distance  bong 
about  30,000,000  tntlcfk.  But,  one  objection  i*,  titnt  Vcnua  rerolns  W 
twi!i*n  the  aun  and  tui,  ao  tbat,  when  nhe  is  nvarMt,  her  iUondoitti 
hgiuitipliere  is  toward  the  sun,  and  we  sec  only  her  dark  hembphen 
edged  by  a  slight  luminous  crescent,  or,  rather,  we  do  not  see  it  si  all. 
Uence  it  is  that  the  surface  of  Venus  ia  harder  to  observe  than  that 
of  Mars,  »n<l  hcnrc,  too,  it  i.t  that  Alan  han  the  prc>EmiDenc>e,  aod  tbit 
In  the  «un's  n-liok  fiiiuily  be  is  the  one  with  which  we  shall  fint  giio 
aoquaintaiioe. 

Pie.  I. 


Amsot  or  IUh.  wira  m  Cat  or  I'w-ia  «xo«. 


T)io  geoj^phy  of  Mars  has  been  studied  and  mapped  out.  Whs 
principally  strikes  one  on  studying  this  plauet  Is  tlmt  its  polM,  lit 
thoac  of  the  wirth,  are  marked  by  two  white  tanca,  two  oapa  of  ini>*^vj 
one  of  which  ia  sliowii  in  the  out.  Sotnetintea  both  of  theae  polw^^ 
are  bo  bright  that  they  seem  to  extend  beyond  the  tnie  bounds  o^^^ 
the  planet.  This  ia  owing  to  that  effect  of  irradiation  which  mak«*^ 
a  white  circle  appear  to  us  larger  than  a  black  circle  of  the  same  di.^^^ 
mensions.  These  regions  of  ice  vary  in  extent,  according  to  tlie  "o*^^^| 
Boa  of  the  year;  they  grow  in  thickness  and  stipcrlicial  extent  aromi^^^ 
both  poles  in  the  winter,  melting  again  and  rHreating  In  the  sammcr 
They  hare  a  larger  extension  than  our  glacial  regions,  for  aomotjme 
they  descond  aa  far  aa  Manial  latitude  45°,  which  oorreapoiKlB  witt^-^ 
the  terrestrial  latitude  of  France. 

This  first  view  of  Mars  show*  an  analogy  with  oar  own  pUnet^ 
the  distribution  of  climates  into  fHgid,  temperate,  and  torrid  sone 
The  study  of  its  topography  will,  on  the  other  band,  show  a  very  chj 
aeteristic  dissimilarity  between  the  configuration  of  Mars  and  that »' 
the  CArth.     On  our  planet  the  seas  have  greater  extent  than  the  coc- 
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BCBts.  Three-foortiiB  of  the  rorfaw  of  our  globe  is  covered  with 
U«r.  The  Urra  Jirma  is  divided  chivfiy  iuto  ttiree  gr«at  islaiidH  or 
ntmento,  oiw  etiending  from  caxt  lo  ve«t>  *nA  coaBtilnting  Europe 
iJ  Asia ;  the  secoud,  situated  to  Uie  south  of  Europi*,  in  shape  like  a 
^vah  rounded  angles,  is  Africa;  the  third  is  on  tliG  opiM>siu>  »idc  of 
w  earth,  axid  Uea  north  and  south,  forming  two  V'e,  one  above  the 
(bar.  If  to  th«e  wv  add  tbc  minor  continent  of  Australia,  lying  to 
baovtfa  of  Aaia,  wc  hsvu  a  gvii«ra]  tdoa  of  the  configuration  of  our 
Mm. 

It  M  diflbrent  with  tho  surface  of  Mara,  where  t]ier«  i»  more  laud 
taa  MS,  and  wfafre  the  contiuentB,  instead  of  beiog  islands  emorg- 
■{  fran  the  liquid  element,  seem  rather  to  make  tho  oceans  mere 
Irind  MM— gennine  mediterraneans.  Id  Alare  tboro  is  neither  an 
Adsatie  nor  a  Pacific,  an<)  iho  journey  round  it  miglit  be  made  dry- 
iM.  Ita  aca*  are  metliicrraneaDS,  witb  gulfs  of  various  shapes,  ex- 
tafing  hither  and  thither  in  great  numbers  into  the  terra  ^rma, 
ittr  dw  manoer  of  our  Ited  Sea. 


^^taM  01  cas  ScKTiiCz  «T  Xiu.  tauuiRd  riiB  I>i»iiuictio.«  "'  i,i\u  »»ii  Wateb. 

^VhcswMid  ebaraeter,  which  also  would  make  Mars  recognizable  at 
^BlHwt,  b  that  the  s«as  lie  iu  the  Bonthern  hemiepherv  nio«lly,  OC- 
^^rinf  (rat  little  space  in  the  uortbeni,  and  that  thcM  northern  and 
«a  are  joined  together  by  a  tbrt-aii  of  water.  On  the  entire 
'  of  Mars  tlwn?  are  throe  such  threads  of  water  extending  from 
iMHh  to  tLa  north,  but,  u  titey  are  so  wide  apart,  it  is  but  rarely 
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tbat  more  thftn  ono  of  thora  can  bo  »ood  at  a  time  Tho  «c*s  : 
straits  whk-li  coiinnct  tlivm  conitUtutc  %  very  distinctive  cliaracter  of 
Man,  and  llivy  are  geii«ntly  perceived  irheaev«r  tbe  telescope  is  di- 
rected npoa  ttiat  planet.  ^m 

The  contioenta  of  Mars  are  tinged  of  an  ochrc-red  color,  and  ^| 
eens  havo  for  us  tho  nppi^iintDcn  of  bloiclivs  of  gntjrish  grraa  int«ii^| 
fivA  by  tho  coDtritxt  n'itli  the  color  of  the  ooiiiiueuta.  The  color  ^| 
the  water  on  Mars  is  therefore  that  of  terreairial  water.  Bat  wh^fl 
the  land  there  red?  It  was  at  ono  time  fiopposed  that  this  tin^  i*^! 
be  owini;  to  tho  M.irtinl  ntmosplKTC  It  doca  not  follow  that,  beoa^H 
our  ntmoHphcrc  in  blii<>,  iho  nliiiotpIuTv  of  the  other  planets  mnrt  bi^| 
the  flame  color.  Ucuce  it  was  permissible  to  Auppoao  that  the  atnM)^ 
phere  of  Mars  was  red.  In  that  case  tbe  poets  of  that  world  wouU 
KtD.i;  the  praiM*  of  th.it  nrdeot  hae,  inst«ad  of  the  tender  bine  of  on 
skioH.  In  place  of  diamonds  blazing  in  an  axarft  raolt,  the  Mara  wo«i^i 
bo  for  them  golden  fires  flaming  in  a  field  of  searlet ;  the  whito  clo«^| 
Huspiinded  in  this  red  sky,  and  the  splendors  of  sonset,  would  prod^H 
efii?cta  not  less  admirable  than  those  which  we  behold  from  onr  oi^| 
globe.  ^1 

But  the  osso  \»  othorwiftc  Tho  colomtion  of  Mara  is  not  owinj^l 
its  atmosphere;  for,  although  tbe  latter  is  flprcsd  out  over  the  enil^l 
plaiH-t,  neither  its  seaa  nor  its  polar  snows  assume  tbe  red  (inge;  i^H 
Amgo,  by  showing  that  the  rim  of  tho  pliinet's  disk  is  of  a  lees  <le^H 
tinge  than  the  centre,  proved  that  the  color  is  not  dno  to  the  atiiu^| 
pbere.  If  it  were,  then  the  ray*  reflected  fVom  the  margin  to  ^H 
woold  be  of  a  deeper  red  than  those  reflected  from  the  centre,  ^| 
haring  to  pass  through  a  greater  bdght  of  atmosphere.  May  wa  w^^ 
tribiit«  to  tlie  color  of  the  herbage  and  plants,  which  no  doubt  <^I<''4^| 
the  plains  of  Mara,  tlie  eharaoteristio  hue  of  that  planet,  wtudi  ^H 
notiocable  by  the  naked  eye,  and  which  led  tbe  anctenta  to  perMiu^| 
it  aa  awarriorf  Are  the  meadows,  the  forvsta,  and  the  fields,  1^| 
Mars,  all  red  ?  An  observer,  looking  out  from  tho  moon,  or  En^H 
YiMiua,  upon  our  own  planet,  would  see  our  continents  deeply  ^ag^H 
with  green,  lint,  in  the  fall,  be  woald  find  this  tint  diaap]>caring  ^H 
the  latitudes  whoro  the  trves  lose  their  K-ares.  lie  wonld  se«  t^H 
lii^lilic  varying  in  their  hues,  and  then  would  come  winter,  when  ih^H 
would  be  oovered  with  snow  for  month*.  On  Tkfara  the  red  oolonti^| 
is  constant ;  it  is  obsen'ed  at  all  latitudes,  and  in  winter  no  leas  ih^H 
in  anmmer.  It  varies  only  in  proportion  to  the  clearness  of  tbe  auiH^I 
pliercs  of  Mars  and  the  earth.  Still  this  does  mt  preclude  the  an}^^| 
ettion  that  the  Martial  vegetation  has  its  share  in  producing  tbe  i^H 
hue  of  the  planet,  though  it  be  principally  due  to  the  eolor  of  th«s4^| 
The  land  cannot  be  all  over  bare  of  vegeuittoa,  like  the  sands  of  ^H 
faara.  It  is  very  probably  covered  with  a  regetation  of  some  )Qi^| 
and,  afl  tlw  only  color  we  pcrc<-ivu  on  j^lara's  Urra  firma  is  red,  we  C4^H 
elude  that  Alartial  vegetation  is  of  that  color.  ^H 
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We  ipcsk  of  plants  on  Mara,  of  the  snows  ftt  its  polcx,  of  its  scaeJ 
Umocpbere,  and  clouds,  as  though  ve  bad  seen  them.  Are  wo  juHti*' 
kd  in  tracing  all  th<«c  nnalogios  ?  In  fact,  we  see  only  lilotcbes  of  red, 
gn«n,  and  whit^  opon  the  little  dixtc  of  the  planet ;  but.  Is  tbe  red 
Inra  Jirtna  ;  tbe  green,  water ;  or  the  white,  snow  ?  Ye»,  w«  iiru  now 
joMified  in  saying  that  they  are.  For  two  centuries  astronomers  wcro 
h  «nor  with  regard  to  spots  on  the  moon,  which  were  taken  for  seas, 
iA«M«i  tbey  aro  motioulces  do«vni>,  de«olnt«  rc^gians  wh«re  no  breeze 
cm  Mir*.     But  it  is  othcrwiso  •*  rcganU  Uie  ^pot.n  on  Mars. 

The  unvarying  a8j>ect  of  the  moon  never  exhibits  the  slightest 
(loud  upon  its  surface,  nor  do  the  oceultations  of  stars  by  its  disk  re* 
nal  eveo  the  slightest  traces  of  an  atmoepbere.  Contmiiwise,  the 
■p«it  iinWiiii  ill  iiii  I  I  iiiiMj  White  »pots  move  about  over  its  disk, 
nrj  often  modifying  its  apparent  configuration.  These  apots  can  be 
utinng  else  but  olouds.  Tbe  white  spots  at  its  poles  increase  or  di- 
■Buih  with  tbe  seasons,  exactly  like  the  circumpotar  ice  of  earth, 
vhkli,  for  an  observer  on  Venus,  u-oatd  have  the  same  aspect  and  tbe 
variations  aa  the  polar  spots  of  Mant  Inivc  fur  ns.  n^nt'c  wc 
ado  that  these  Uartial  white  polar  spots  are  maHses  of  froxen 
Each  hemisphere  of  3lars  is  harder  to  observe  during  its  win- 
hr  than  during  its  summer,  being  often  covered  with  clouds  over  its 
pnter  part.  This  would  bo  precisely  tho  aspect  of  the  earth  if  ob- 
•entd  from  Venus.  But  what  cnuscs  thv:ic  clouds  over  Slars  t  Plainly 
tstUng  else  but  tlie  evaporation  of  water.  Aa  for  the  ice,  that  is  the 
■su  water  frozen.  But  is  tho  wati-r  there  the  same  aa  here  ?  Down 
tkfaw  yean  ago,  this  question  remained  unanswered,  but  now  it  ad- 
I  of  a  reply,  thanks  to  the  spectrosoope,  aud  the  obeervations  espo- 
'  of  Mr.  Buggins. 
ne  plaoeU  reflect  the  light  they  recriro  from  tlM  aon ;  on  cxnmin- 
I  Ifceir  spectra,  we  find  the  solar  spectrum  as  titough  it  had  bccu  re- 
.  from  a  mirror.  If  we  direct  tbe  spectroscope  on  Alare,  we  get, 
fal  of  all,  aa  image  perfectly  identical  with  that  produced  by  tho 
OMnl  star  of  our  syttem.  But,  by  the  employment  of  more  csacl 
WSlhcds,  Ur.  Hugeint  found,  during  the  IbkI  op]Kwitiou  of  tbe  planet, 
Ihu  Iha  fpectrtun  of  Mars  is  crossed,  in  Its  orange  portion,  by  a  groapi 
•(  black  tinea  toinddent  tciih  tkt  Unet  tcAich  ajypear  in  the  aoUtr  tp^\ 
*Mi  el  «WMrf  when  the  sun's  light  passes  through  tho  denser  strain 
*f  ear  MJDOspbcTv.  Xow,  are  tho<«  tell-tale  rays  produottd  by  our  at- 
Mifkcfe?  To  decide  this  qncstion,  tho  speelroscope  was  turned  on 
tb  BDoo,  which  was  at  the  time  nearer  tiie  horixon  than  Hars.  if  tbe 
in  question  were  produced  by  onr  atmosphere,  they  must  have 
Jfftartid  hi  the  lonaraawelt  as  in  tbe  Martial  spectnim,  and  with 
inteiuaty  in  the  fonocr.  Yet  (hey  were  not  to  be  seen  at  all 
I  hnarspectnun ;  and  hence  it  is  gilnin  that  they  areowing  to  the 
rof  Uare. 
The  suaoeplieTe  of  that  planet,  therefore,  adds  tbc«e  special  ohaf 
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icbtn  to  tboM  of  tlio  solar  »i>eolrum,  and  tb'iH  jtrori^  that  tlw  1 
plivrc  of  liars  »  analogous  to  lliat  of  earth.  Bui  vrliat  U  that  1 
pberie  matter  u hi cb  )trciluccs  these  ei^iiiticaDt  Ilues?  From  an  4 
nation  of  tbeir  posiuoDs,  wc  find  that  thi.>j-  arc  uot  owing  to  the  pr 
of  oiygoD,  nitrogen,  or  carbonic  acid,  btit  to  watwy  vapor.  Th«T«- 
fore,  iberv  is  waUr-viytor  in  fhe  atmo$pher«  of  Man,  as  in  tlmt  of  the 
earth.  Tliv  gi-ceo  spots  on  ita  globe  are  seas— cxpansea  of  water  n^ 
seinbliug  our  s«as.  llie  clouds  are  made  op  of  minute  veslcks  of 
water,  like  our  own  mists;  and  the  snows  condst  of  water  aoUdiM 
by  cold.  Farllicrmore,  this  water,  as  revealed  by  the  B[>ectroHM>p^ 
beini;  of  the  tame  chemical  compodlioD  u  tarrestrial  waters,  we  kn^| 
tluil  3tars  p(»«e]iii«-»  oxygen  and  hydrogen.  B 

Tl>c8e  imporlaut  data  euable  us  lo  form  an  idea  of  MartLnl  ^| 
teorology,  and  to  rei'ogiiiz^  therein  a  roprodnction  of  the  me1eoro]a^| 
cal  phcnomcDA  of  our  own  planet.  On  ^ars,  as  on  earth,  the  siui^| 
the  supreme  agent  of  motion  and  of  life,  lleat  vaporizes  the  WS^H 
of  the  Heas,  cauiiiiig  It  to  asM-nd  inio  the  atmooplicFC.  Tbia  vapor  ^| 
names  visible  sha]ie  by  the  same  processes  which  produce  clouds  fae^f 
L  e.,  by  differences  oi  temperature  and  of  saturauon.  Winds  aiiiefl 
Tirtac  of  the»o  same  differences  of  temperature.  We  oaa  observe  ^H 
clouds  OR  Mart  as  Uicy  arc  swept  along  by  atrcurrvnU  over  tha  t^^ 
H»il  eontinenta,  aud  several  obacrvers  have,  so  to  speak,  pfaotOgr^il[^| 
these  meteoric  variations.  ^| 

If  we  are  as  yet  unable  precisely  to  »€€  the  rain  faUing  oa  ifl 
plains  of  Marx,  wv  can  at  leaxt  tell  when  it  is  falling,  for  we  cao  ^H 
the  clouds  dispersing  and  galliering  again.  Thus  there  is  00  9Il^| 
just  as  on  eartb,  an  aimosplieric  circulatioo,  and  the  drop  of  wt^| 
which  the  sun  takes  fi-om  the  sea  returns  thither  after  it  haa  ftl^H 
from  the  cloud  which  concealed  it.  And,  altboogb  we  most  8ta^| 
mint  any  tendency  lo  fashion  imaginary  worlds  after  the  psttecn  ^| 
our  own,  Atill  ILirs  premats  to  us,  na  in  a  mirror,  such  an  organie  E^H 
nesB  to  earth,  that  it  is  bard  for  na  not  to  carry  our  description  a  Ul^| 
lurtber.  H 

Thus,  iben,  wo  behold,  in  space,  millions  of  miles  airay,  a  pli^| 
very  much  like  our  own,  and  where  all  thu  elements  of  life  exist,^| 
tbey  do  here — water,  air,  heat,  light,  winds,  elands,  ruin,  streams,  «^| 
leys,  mountains.  To  oomplele  Che  rescmblanoe,  the  seasons  there  ^| 
very  much  the  same  as  here,  the  axis  of  rotation  of  Man  baring  ^| 
inoUnation  of  37°,  while  that  of  the  earth  is  83°.  The  MarUal  d^fl 
forty  minutM  longer  than  the  tenestrlal.  ^| 

In  the  face  of  all  these  facts,  ean  we  be  content  with  the  ooiM^| 
sions  we  bavc  :>o  far  reached  without  going  fhrtber,  and  consiilcti^| 
ulteriur  coiintfjiK-necS?  If  the  same  physico-chemical  conditions  ^H 
present  on  ^iiK  as  on  earth,  why  should  they  not  produce  the  bi^| 
effi-cts  there  as  here  f  On  earth  the  smallest  drop  of  water  is  peopl^| 
with  myriads  of  animalcules,  and  earth  and  sea  arc  filled  with  caa^l 
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Itpedes  of  anlmitlii  nnd  planlR ;  and  il  »  not  cosy  U>  conceive  Itow, 
tndti  BJBiiUr  coiKlitlona,  atioilier  jiUiict  should  be  sJinply  a  vast  aud 
Mm  dowrt.— Xa  Natun. 


TENNTSON  AXD  BOTANY. 

fi*  J.  BUTCUIftON. 

VORDSWORTFI,  in  xSw  iiup|)l«nicntAi7  prc(n«e  oont&ined  in  the 
•econd  volume  of  Ida  works,  aHsertii  in  tlie  moit  omphiktlc  wny 
111 dtploralile  ignoiauce  of  "the  moat  obvious  and  in)|i«rtaiit  phv- 
aonna  "  of  Xature  which  chnractcrizee  tho  poetical  litcratore  of  the 
priod  inten'cning  between  tho  publication  of  Ac  "Pandiw  Loet" 
nd  th*  "  ScMOns."  U  i«  to  be  fenretl  tbat  bin  opinion  w,  to  a  largo 
ttttat,  Jutificd  by  the  facta  of  the  oaae.  A  very  cursory  examination 
tf  tt«  productions  of  the  poeta  who  Soarisbed  during  the  seventy  years 
idkTTodtowiUBuffice  to  rIiow  how  lit  tie  they  were  affected  by  the  manl- 
SM  beauty  and  grandeur  of  the  viniblu  nnivcrno  evor^-wlicai  nruund 
lltin.  In  tbia respect  they  contrast  nufavombly,  not  only  with  thoirsuo- 
MMn  of  tlte  present  century,  which  mi^lil  have  been  expeoted,  but 
tilk  tbo»e  of  the  two  preceding  centuries  as  well.  The  latter,  whooe 
ittlti  erobnoe  •  period  dating  back  s  hundn-d  years  from  Milton, 
'iispity,  geoeially,  a  mucli  more  lu-curatc  acciiiuintJiiicc  witli  tho  ap* 
|4Uince«  and  pbenomenn  of  the  onlnml  world,  and  spontnncousncss 
o  IIm  t^ression  of  it,  tlinn  the  school  ot'Drydeit  and  Pope,  who  may 
^  ngardcil  as  the  most  conspiccoHs  exam]>lca  uf  Wordsworth's  strict- 
■a.  Of  Pope:,  particnlarly,  it  might  almost  be  said  that,  from  his 
Viils^  it  couI<I  scarcvly  be  inftrrvd  that  thcrv  waa  much  eke  in  ex- 
■Mue  tiian  courts,  and  fashion,  and  scandal — not  much,  at  all  wonts, 
Ihtvu  worth  oaring  for.  lie  excelled  in  the  representation  of  the 
Wiiih  life  of  the  day — ita  fine  ladies  with  tbeir  patches,  its  fine  gen- 
I  'Ittum  with  their  periwigi",  and  it»  general  artificiality.  Of  Xatnrv  in 
*•  eodless  continuity,  and  vnrivly,  and  my*IerioiisncHS,  which  has 
<ttmd  the  hearts  of  men  in  every  age,  and  kindled  many  smaller  i>oet8 
■Meatlrasiasm,  he  knew  and  cared  little,  and  the  trim  alleys  and 
Vla^l  distortiona  of  Versailles,  whiob  ho  has  characlcrtsticiilly  do- 
■aibed,  may  be  taken  as  typical  of  his  own  insplrnlion  on  the  matt«r. 
'  ft  may  be  worth  while  mentioning,  us  a  jiertineut  illustration  of  these 
I  Mmin>-ut«,  that  in  his  j>oeni  of  "  Win^lsor  Forest,"  with  the  exception 
'  <ifiisemi>patrtotio  allosion  to  the  oak,  in  connection  with  dhip-bnilding, 
tide  is  not  a  reference  to  a  single  forcst-lrce,  not  even  to  nny  of  those 
lona  hislorical  oaka  whioh  nbontid  in  the  locality.  Nature  and 
[limplicitr.  in  truth,  had  gone  out  of  fashion,  and  were  not  much  in 
ttgae  again  till  far  on  in  the  century. 
Darwin,  a  mere  poetaster  compared  with  the  genius  of  TwIcVoa 
U  a  well-known  instance  of  llio  opposite  defcet — of  tite  nlisenor 
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of  i>o«tic  fire  rather  than  of  A  taatc  for  the  dfillghta  of  the  oowH 
Hid  "  Botaoic  QardeD  "  ia  a  dreary,  mechanical  affair,  several  degi 
worse  and  more  unreadablt^  than  Cowley's  "  Plants,"  a  centoiy  «aA 
Both  arc  oon«tru(;ti:<l  on  nn  altogether  erronuoiis  principle.  Scicao 
•oience,  and  poetry  is  poetry ;  and  while,  aa  is  well  Hlnatraied  in  "' 
Prinoees  "  and  "  \a  Memoriam,"  the  Bcieniifio  Bpiril  may  be  diaUii 
pronent,  fct  any  thing  like  a  formal,  didjictic  attempt  at  smalgaim 
it  certain  (g  prove  a  failure. 

Although  belonging  to  an  earlier  date  than  the  iterile  p«riod 
ferrcd  to,  G«orge  Ilcrbert  might  also  be  quoted  here  as  a  case 
poetic  talent  of  a  very  genuine  kind,  yet  nnaceompanied  by  n 
peroeptioD  of  natural  beauty  or  piciuresijuciivHS.  Ho  hu  •ometi 
been  likened  to  K^le,  a  brother  oburchman  and  clergyman,  bst 
tiroen  the  two,  in  their  feeling  and  apprehension  of  the  wondeii 
creation,  tlio  differetice  \n  singiiliir  and  complete.  Herbert's  (tr 
point  was  epiritoal  anatomy.  His  jirobing  and  exposure  of  the  dec 
and  ranitiea  of  the  human  heart,  and  his  setting  forth  of  the  daof 
of  the  world  to  spirituality  of  mind,  are  at  odc«  quaint  and  ineii 
But  of  any  lovc  or  tpeoial  knowledge  of  the  phyueal  world  then 
scnrocly  a  traoe.'  Keble's  poetry,  on  the  other  hand,  i]uit«  aa 
worldly  as  that  of  the  aathor  of  "  The  Temple,"  is  redolent  ori 
whereof  the  sights  and  sounds  of  Nature.  Tlw  aeaaons  with  t] 
endless  cliangcs,  the  motioiia  of  the  heavenly  bodies,  the  fragiaoM 
thir  fit-Ill,  irciL-s,  rirers,  mouiitaius,  and  all  material  things,  are  aaij 
Iat«d,  so  to  apeak,  into  the  very  essenee  of  bis  verse.  That  very  wii 
which  to  Herbert  was  only  base  and  ntterly  indifTercnt,  Mcmid 
Kebti',  to  UNO  his  own  worda,  "  ennoblid  and  glorified,"  and  awake 
in  his  soul  poetical  emotions  of  the  highest  and  purest  kind. 

It  is  unnecessary  to  enter  into  much  detail  in  order  to  show  b 
much  more  truly  than  himself,  Pope's  predecessors,  and  cspecii 
those  of  the  EliKabelhan  era,  were  entitled  to  tlw  desij^nation  of  pt 
of  Nature.  Shakespeare,  Spenser,  the  two  Fletchers,  MHtoa,  i 
many  others,  might  be  adduced  in  con6rmation.  With  refcrenM 
botany,  it  is  evident  that  the  greatest  of  the  tribe,  in  his  nuiri^ini 
of  knowledge,  flowing  over  into  every  n'gton  of  huoian  reacarch,  i 
well  acquainted  with  the  subject  in  its  twofold  aspect — trees  i 
flowers.  Many  beautiful  floral  descriptions  occur  in  the  play%i 
although  the  arboricultural  alln»ioiis  are  less  frequent,  they  are  n 
dcDtly  numerous  to  justify  the  1>clief  that  his  knowledgo  was  bt 
extensive  and  accurate.  Perhaps  the  most  important  passage  of  I 
kind  is  where  Cranmer,  "  dilating  on  a  wind  of  prophocy,"  portn 
nudcT  tlic  figure  of  a  "  inountain-^^cdar,"  the  future  glories  of  the  raj 
of  Elitabelli  and  her  successor.*   Milton  faaa  many  striking  and  ap] 

*  One  of  Ml  Mo^plipn  tuiB  diacor«r«'l  »  aolittrj  vmc,  on  tlu  fulth  nf  wbieh  h*  t 

plai»all;c  ■'•9>iu)i-8  llint  Kcrbcirt  "  «» IhoTOUghlf  sllTe  to  lli«iT#rt  biflocDCMof  Hau 

'  Cuuimeatuurt  alSna  B«u  Jootoo  to  ba  die  siithor  of  Ibo  Uaea  reftnvl  m.  i 
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utagea  borrowed  from  tree*.    Hit  artistic  lue  of  the  pioe  as,  % 
I'fl  Rpear — 


*'  to  «qnal  irhteh  tho  taHwC  pine, 
Ilvwn  on  Noncegiui  liiUa  to  be  tlio  toMt 
or  Mine  KT««t  «aUBtral,  w«r«  but  a  vand  "— 


k||^ataa' 

^k  MOtparuon  of  tii«  rebel  boet  to  blaatecl  ptn«s,  are  fine  exam- 
Hthc  poetical  traiiAmtttatiOD  of  botanical  knowledge.  Still  finer 
^wqnbite  description  in  *'  Ljrctdas  "  of  the  rernal  flowers  strewed 
he  bearee  of  bis  lamented  friend.  And,  not  to  multiply  qiiotiitiona 
ter,  the  Talc  of  Vallombrosa  hM  been  immortalized  foreror  by 
e  Kne*  is  "  Paradise  Lort." ' 

n  later  poetry,  not  of  the  present  centnry,  Sbenetone  and  Cowper 
t  both  gtamioe  lorers  of  Nature^  and  their  vorke  abound  with  paa- 
■  nlatiDg  to  nral  picasnres  and  Meoery.  Cowper,  inilccd,  in^fat 
tyled  par  ea»eOeno«  tbo  poet  of  the  coontry .  No  one  erer  beliered 
Illy  tbao  himself  in  Ms  own  epignunmatic  liD« — 

God  nude  tbe  ooaotrf,  nsd  innn  mndo  tho  toiro." 

ahttimi  in  tbe  poetical  taste  of  the  time,  afterward  consam- 
'  Wordsworth,  wus  mainly  initiated  by  the  rcelnso  of  Olocy, 

Dc't  poems,  now,  it  is  to  be  feared,  little  read,  ibi^re  are 
bearing  on  the  snbjeet  of  this  c«iay  which  have  a  cnrious 

t  to  ilr.  Tennyxon's  famous  song,  "  Come  into  the  f;ardon, 

tWe  quote  eight  lines  to  be  found  In  the  piece  designatod  u 
Ballad,  in  Four  ParU : " 


"  Ftam  the  fJalni,  from  tlio  wofHTlanai  and  grem^ 
That  (trains  of  wild  molodr  flow  I 
Bow  the  nl^liogalea  wsrUe  theJr  lorss 
Fnraa  thicfcnts  of  rotes  that  blow  I 

"  Then  tlie  lily  no  longer  Is  white ; 

Thra  the  ro«c  is  deprived  of  its  MooiD ; 
Tbeo  the  rfolets  die  irilh  dMptte, 
And  the  woodbia**  gire  up  thtJr  perftuco." 


ixag  and  manner  of  this  are  very  similar  to  Mr.  Tcnnyftou's  com- 
fan,  and,  althongh  the  measnrc  is  a  little  different,  these  versea 
Abe  interpolated  in  the  modoro  song  without  in  the  least  impaii^ 
ti  baimony,  or  affecting  its  Terisimililndc. 

W  neat  distinguished  names  in  tho  list  of  the  nalnral  poets  of 

eentory  are  nndoubtedly  Sir  Walter  Scott,  Wordaworth, 

,  Hawyon.    Of  tba  two  former  it  may  be  said,  in  pasnsg, 

•  "  Till  on  Ihn  bca«h 
Of  dtal  taflmiM  h«  h*  itood,  snd  oUltd 
Bb  I«|tfaB<^  saBBl  fortM,  «ho  Uy  bttnncBd, 
THck  as  aniamMl  IsMSS  Ibat  rtrc*  tbe  brooks 
laTalkBbtMa,'* 
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that  they  hiivo  probably  (lonu  vx'irv.  lliim  anylxxly  oUc  U 
modem  id««  of  Ntlnrc,  nixl  Ihu  lov«  of  wild  »iid  iii«tHre!«]QC 
Our  buHinfititi,  liowerer,  is  more  putjoularly  mUi  Mr.  Tennyson,  aoi 
witli  the  evidences  of  botanical  kuowledge  to  be  found  in  hU  vorb, 
that  part  of  botany,  at  least,  relating  to  (ree«.  These  allosioDS,  ir<  t^ 
prebend,  ara  Diorc  nunicroas,  and  show  mor«  insiglit,  and  acqiuintaDM 
vritb  the  forms,  nod  proocKttc-H,  and  changes  charavtori«tio  of  the  ialitb 
itanU  of  tlio  foruut,  than  tho(i«  of  any  olhcr  modvm  author.  Hb  niM 
in  thiR  respect  differs  from  other  descriptive  i>oetry  chiefly  in  thia,llitl 
his  notices  arc  not  gcneni  appellations  or  similitudes  applkibh 
eqn«Uy  to  any  or  nil  trt-vs,  but  are  spocilic,  exaot,  and  Irae  only  bitt 
pirticalar  com.  TkoniKon,  for  cxamplv,  in  tlio  "Scaaons,"  U,  In  !«>■ 
tnt],  earionslj  vague  t»  his  deHcripUona.  He  geiicraliaca  constaodf, 
and  presents  his  readers  with  broad  effects  sketched  en  mcuee,  ioiutd 
of  individual  details.  Such  phrases  as  "  sylvan  glade*,"  "  too) 
groves,"  "umbrageous  shndoe,"  and  ttie  like,  frequently  occur,  doiif 
duty  in  plnco  of  more  minute  representations.  Mr.  Tennyson,  on  tk 
other  hand  (and  Sir  Walter  and  WonlMworth  may  also  txi  incloded), 
puniics  exactly  the  contrary  method.  His  descriptions  are,  norlji 
always,  pictures  of  particular  places  instead  of  fancy  sketches,  ani!  ilx 
distinguishing  featitre«  are  given  incidentally  in  the  course  of  tho  air 
rative.  Where,  again,  portiewlar  troen  arc  ri.-rilTod  to,  it  is  almcft 
iBTariably  with  a  phrase  or  an  eplthul  clinoUing  tho  dcaoriptios  H 
precisely  as  a  paragraph  from  Kvclyn  or  London.  And,  as  pwt^i 
these  oaanal,  accidental  bits  of  de8oriplive  writing  are  indnitely  non 
efifcotlve  than  any  amount  of  versified  dinquisition,  of  the  Uarwin  wfl, 
on  the  processes  of  vegetation.  Slight,  too,  though  in  many  c*a« 
they  are,  thoy  indioato  a  deep  appreciation  of  the  results  and  triulnr 
dM  of  modern  soicnoe.  In  what  romaiiis  of  this  paper  it  is  propost^ 
a  little  in  detail,  to  adduce  evidence  from  Mr.  Teimysuu's  pooan  is 
support  of  the  views  we  have  expressed.  It  will  not  be  n«oe«aryio 
go  over  tho  whole  field,  and  wo  shall  therefore  select  a  fewof  theinot* 
important  tree*,  and  see  to  what  extent  his  notions  of  thom  an*  Mr* 
roboratire  of  these  preliminarj-  remarks. 

The  ash  will  be  the  first  example,  and  the  reference  in  the  liMB 
quoted  below  is  to  the  proverbial  lateness  of  this  tree  in  develo[Hiiff 
its  foliage.     It  forms  part  of  the  Prince's  song  in  "Tho  Princess:" 


"Wby  tto^reUi  she  to  clotho  her  lionrt  nitb  love, 
D«ls;ing  as  tho  tender  ath  delsys 
To  clothe  herself,  when  nil  thu  woods  sre  ip«<att" 


I 


This  is  »  very  striking  comparison,  happily  expressed,  and,  bMiJrt 
serving  its  immediate  purpose,  corrects  an  erroneous  notion,  eomcwii*' 
popular,  that  sometimes  the  anh  and  sometimes  the  oak  is  in  leaf  fiM^ 
Then,  again,  in  "  The  Oardener**  Panghtor,"  Juliet's  eyes  and  hair  sW 
thus  described: 


TENNYSOX  AND   BOTAXZ, 


"  Lovo,  nnperoeirod, 
Ouio^  dnv  your  |ieDcQ  froia  voii,  a\aAt  tliUM  tjt» 
Barkw  tkan  dailcat  ponucH,  and  Ihni  hair 
Hon  bbck  ibui  Mli-tiud*  in  the  front  of  Harch ; " 

bieti  all  obwrvon  of  tho  phenomciui  of  tbo  spring  months  will 
a«  accurate. 

linic  Mcaw  a  special  favorite  of  Mr.  Tennyson,  so  loriiiKljr  and 
re^oMiUjr  does  be  lue  it  for  illustration.  Tliore  is  much  imitative 
ttcaty  in  the  well-known  lines  (also  frum  "Thp  Garflcncr's  Daughter") 
ftiA  form  the  conclusion  of  the  dc*criptiou  of  a  cuthcdral  city— poe- 
Uy  Peterborough: 

"And  nil  aUiot  tLi>  larg«  Ume-featlicn  low, 
Tlio  liin*  a  mnuniir  hoai«  of  mannnrom  wing*.*' 

giving  ont  of  branches  close  to  ttie  ground  is  a  noticeable  habit 
'  the  lime,  as  it  is  also,  to  some  extent,  of,  the  elm,  particnlarly  in 
hb«.     Tbo    mode  of  growth   and  t)i<;   dvvvlopment  of  the 
lan still  funbor illustrated: 

**Ko(  thrice  tout  branching  liroes  tutre  blown 
Slice  I  belMid  jonn^  Lanreoce  <l«>ad." 

[cpiSbet  **  branching "  refers  to  anothvr  peculiarity — the  number 

of  tlie  branches  in  the  centre  of  tlie  trite.    On  this  point 

I  Qrindon,  a  pood  auihority,  says:  "So  dens«  is  the  mnflH,  that 

'  ft  fitll-jjrown  trc«  w  nearly  impossible."     The  frequent  use  of 

'  for  aTmoGs  and  walks,  a  practice  slill  more  prevalent  on  the 

is  very  pictorially  stat&<I : 

"  and  oT«rli«wl, 
Tbs  broad  anbrosla]  sIiIm  of  lofty  limo 
Vado  MMM  vitli  bfrM  nod  br««s«  from  cod  to  end." 

^ring-timc  is  photographed  in  "Maud"  in  a  aingU  sentence, 

"  K  Bullion  oracrslds  break  fMm  the  rabr-l>ndd«d  limo." 

Crery  fUadent  of  botany  will  be  able  to  verify  the  correctness  of 
Bb«.    The  bnds  are  peculiarly  red,  and  the  appearance  of  lliau- 
I  at  them  barstinj;  at  onc«  is  precisely  as  the  poet  describes  it. 
,  the  period  immediately  preceding  tho  foliation  of  tho  tre« 
lifcetchcd  with  rvmarkublc  truthfulness: 

"On  Sttch  a  tlrna  as  goes  b«fori>  the  Vittt, 
Wbaa  all  the  wood  stands  In  a  mist  of  gre«a, 
Aail  BOtlitng  pccf«cL" 

Spnush  chestnut,   Cattftnfd,  is  not  one  of  Mr.  Tcnnyaon's 

b«t  tbes«  are  fir«quent  refen-ncvs  to  the  horMyeltestnut,  ,^tctdu$, 

\  A/ttOMU  in  "The  Miller*a  BauKhter"  will  be  iu  the  reool- 

I  of  eaoit  r— Jwi  of  bis  poetry.    The  appearanc*  ctf  tb«  btuta 
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yat/b  before  emoigiog  from  tboir  grvea  covering,  and  the  time  oT  1 
development,  uro  rcgislcrctl  with  minute  socuracj : 

"  B«t,  Al[«e,  wLst  an  boar  was  that, 

Wben,  ofUr  roving  in  tfao  wood* 
fTwu  April  than),  I  oun*  and  Bat 

Bolow  tho  obMtoata,  wh«a  tli«ir  bnda 
Wer«  glift«Dhi];  in  tho  bre«i7  bine  I " 

"GUatcnbg*' is  the  exact  epithet  here.    The  earljr  foUatiitt' 

ob«stau&  and  elm  wo  find  in  the  cxqaisito  fragment  "  Sir ' 

and  Qneen  Gninerere^*'    Tho  line«  on  thu  obc«tunt  are  very  chan 

teristic : 

■*Ib  onrvee  tho  jroUovlDg  rirer  rsa. 
And  droopiDg  ebeitnut-bodi  hvgta 
Ik  To  tpr«uil  into  the  (mrfect  fan, 

"  Abovo  th«  toomiog  ground." 

"niis,  with  llie  aimilar  romaric  on  the  elm,  correeponds  to  the  order  1 
Nature,  and  is  nowhere  better  or  more  beaatifuUy  exemplified  thaa 
Kensington  Gardens  every  April 

So  i-\T  an  wo  haTo  been  able  to  discover,  there  is  only  a  single 
devotfd  to  tho  birch.  It  i*  to  bo  found  in  "  Auiphiou,"  that  ainj 
reproduction,  iu  sylvan  form,  of  the  mythological  legend.  It  b  i 
eating  to  ootioe,  by-the-way,  that,  in  the  later  editions,  the  remi 
which  the  birch  la  mentioned  is  omitted,  and  another  Eubctitntei  i 
a  whole,  the  latter  is  doubtless  the  more  musical  of  the  two,  bati 
arc  sorry  to  lose  the  apt  and  chnrming  oharaclerizstion  of  "tba  bJ 
of  the  woods."    For  tho  curious  in  TimnysoDiaiia  we  print  bath:^ 

"  Tho  bireti'troe  twang  Ii«r  fragrant  hur, 
Tho  briunblo  «nj|t  bi-r  benj, 
The  gin  within  the  jiiciper 
BagMi  to  roslie  him  merrj." 

"Tho  linden  broko  her  ratika  and  rent 
^  The  woocIIiinci-wroDtbi  thnt  bind  hor, 

^P  And  down  the  middle,  buxsl  sbo  wuut 

With  all  h«r  boeit  behind  h«r." 

Of  all  the  poets  who  have  sung  the  praises  of  the  birch,  Col* 
Keats,  and,  prci'miumtly  Sir  Walter  Seolt,  none  of  them  has  an 
the  initial  Uno  of  the  fintt  stnnxn  in  condensed  and  sabtile  expr 
nese,    Scott's  is  somewhat  similar,  although  not  qnit«  so  good: 

"Wbaro  wo«ps  the  birch  with  «llv«r  hark. 
And  long  dudioTcllpd  hsir." 

"Diahc veiled,"  implying  disorders  and  entanglement,  doe*  not  «| 

a  correct  idea  of  Lliv  foliage  of  tho  birch.    "Swang  her  fragrant] 

is  decidedly  better.  1 

The  fullness  and  ripeness  of  the  poet's  knowledge  of  trees  are  i 
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^^^V  iu  tlioM  paMUgM  of  hU  poema  relating  to  thu  poplar. 
^^^B^ue  iritU  wfaJeh  he  baa  b«vn  familtar  from  curly  (.'UiKtUood, 
KiaptUer  from  the  "Ode  to  Memory,"  wherw  lie  foudly  recalls — 

^^  "Th«  Mran  «lms,  Uie  popUre  Tour, 

^V  Thai  Mand  b«uc]«  my  fatbpr'a  door." 

Hu  bmoM  poplar  in  "  Mariaua,"  which  Mr.  liead  has  reproduced  in 
^M  Du  {qoture  of  the  *'  Mo«t«d  Orange,"  qdw  at  South  Kensiiii^on,  ia 
^ftpNmioeDt  object  in  a,  tA^  etrikiug  poL-ui.  The  locality,  it  is 
^puwlf  oeccMar^  to  say,  to  the  fen  country : 

^B  "About  a  itoiM-oaflt  from  tli«  wall 

^^  A  ahiloe  wttb  bla«k«jicd  wata^^«  alq>t, 

^H  And  o'vr  it  inanj,  ronud  and  4niiLlI, 

^1  The  ctuHterud  mnriah-moatvi  cr«pt. 

^1  Bard  by  a  poplar  ahook  nltray, 

^M  AU  rilTer-gTMD  with  Fuvltxl  bark; 

^B  For  iMgUM  DO  other  tree  dji]  mark 
Tho  lerd  va«t«,  Ibo  ri>aD(liiig  grnv." 

Aiiii  example  of  landscape-painting  in  words,  there  is  nothing  mom 
^Ctfect  ihnu  this  in  modem  literature.  We  are  not  aware  if  the  doubt 
m«rer  suggested  before,  Imt  we  think  it  is  at  least  <|uestionablu  if 
Mb  Dead  b  right  in  aMuming  tht^  particular  tree  in  bin  poem  to  bo  a 
Wtbardy  poplar.  **  SUver-green,'*  a  remarkable  epithet,  is  more 
ippBcAbI«  to  tbo  abele,  or  white  poplar,  than  to.tlic  fastigiate  Lorn- 
laMr  Hpocies,  and  the  sound  of  the  trembling  of  the  leaves  i»  less 
wticesble  in  the  latter  than  iu  most  of  the  other  poplars.  In  other 
|t(ne  this  rustling  noiitv  is  dvveribed  an  "  lisping,*'  "  hissing,"  and  like 
lU  lovnd  of  "  falling  ftliowers,"  phrases  all  tolerably  approximating 
I"  tiaeinosa.  Is  "  Id  Menioriam"  there  is  a  special  rcfc-reiit'e  to  this 
*lile  poplar  Those  silver-green  foliage  ebows  much  more  while  than 
:  giwi  in  a  gale  of  wind : 

L*'With  bluta  that  blow  the  poplar  whit^ 
And  lash  vUb  etonn  tbe  atreaming  pane." 
"  quiveriog,*'  "  tremulous  "  aepen  is  alao  mentloDed,  but  Mr. 
Teniiyiou  is  too  good  a  botanist  to  fall  into  the  popular  error  of  sup- 
pOfiDg  that  it  ia  tbe  only  tree  which  has  Huttcring  leaves.  Except 
the  Ontario  spp<^ic«  and  one  or  two  ot)tcr!<,  nearly  all  the  poplars  haro 
tbt  BUBO  peculiarity,  caused,  it  may  not  be  sit|ierfliii)UB  to  say,  by 
Iha  ooiapnTHiiioH  of  the  leaf-aialk.  Very  curious  it  is  to  notice  in  tbe 
ipper  branches,  while  a  light  wind  is  overhead,  each  particular  leaf 
ihaking  on  its  own  account,  while  the  brauol)  of  which  it  Is  a  put, 
md  the  tree  ilsclf,  arc  perfectly  motiouleas. 

Of  tb«  beech  tbo  notices  are  acaiitier  and  1cm  specific.  ItM  pecnl- 
Bily  twisted  root*,  rich  autumn  tints,  smooth  bark,  and  unusunl  leafi- 
lew,  me  all  described,  however,  more  or  less  poetically.  The  following 
rerw  from  "  In  Memori&m  "  has  a  certain  pond  re  sweetness  of  its  own : 
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"  Duwattthed,  tb«  gxrim  bough  thaU  Mwar. 
Tho  Under  bloMom  8att«r  lUiwn, 
Cnluvud  [Lmt  htuch  wlU  gstboT  brawn. 
This  maple  l>nrn  Imclf  away." 

The  riofa  snliimD  linU  of  tbe  foliage  of  th«  m&plo  are  hor«  ailn 
Cedara,  cypresses,  and  j-aws,  all  members  of  the  great  con 
fJamily,  arc  ptximiiifnt  obJMrts  in  )(r.  TetinjrRon's  laiidscapea. 
eighb-unth  Miction  <>f  **  )(aud  " — beginning, 

"  I  haT«  l«i  ber  lion*,  my  l<i*«,  my  omlj  trieai  '*— 

»nd  which  contain*  some  paHmgoM  full  of  nolemn  tcndeinictt  I 
and  a  aplendor  of  lunguagu  wortliy  of  ShakL-s]>eare  himself,  ■ 
oft-quoted  apostrophe  addressed  to  the  cedar  of  Lebanon  by 
somewhat  dktempered,  tbongh  now  happy  lover  i 

"  Oil,  nrt  tliou  idgliuig  for  Lebaooa 
In  the  long  breots  that  streainii  to  thv  iloltcioiu  Eaat, 
('iffliinh'  for  LobftniMi, 
Durk  c«(I&r.  .... 


*'  And  orer  whom  tby  darlm«M  most  hav«  apnad 
With  Mich  delight  lu  their*  of  old,  ihjr  great 
Forefathers  of  the  thornlcM  garden,  tber« 
flhndowxng  the  mow-linihed  Ero  from  whom  sIia  oamti'  { 
Here  will  I  lie,  nrhUo  these  long  bruDcbes  sway." 

The  yew,  though  nsoally  regarded  as  the  emblem  of  At 

*'  Cliecrkss.  nn»o«U1  plant,  th.it  lores  to  dwell 
Uiitiit  KkulU  nnil  coflina,  e[>itii[>hi*  and  tomba"'— 

might,  in  its  extreme  tenacity  and  length  of  days,  be  a  fitter 
nentatirc  of  life  and  endurance.  In  tlie  8econ<l  chapter  of  "  la' 
moriain  "  the  yew  is  described  in  the  moet  masterly  manner.  Tl 
are  two  of  the  verses : 

"  OM  Yew,  which  graspest  at  th*  stonea 
That  name  the  imdtrljing  dend, 
Thy  fibres  net  the  dreauilnw  licHil, 
Thy  rootti  aro  wrAppod  ahoat  the  bnnea." 

"  Oh,  not  for  thee  the  itlnw,  the  Uooni, 
Who  obangest  not  tu  any  ^e. 
Nor  branding  sum  in  or  mina  nrul 
To  toQch  thy  thonsttsd  years  of  gtoom." 

The  locality,  the  hue,  the  prolongfd  life,  and  the  general 
Rblcnes-t  of  appearance,  are  nil  liere  summarily  noticed.     TIm)  Imti 
Beems,  however,  to  share  the  popular  dislike  to  this  tree,  a  fed 
whieh  Gilpin,  in   liis  "  Forest  Scenery,"  ridicules  aa  weakoMa 
"Ampbion,"  yews   arc   called   *'a  diHnial  eoteric;"   in   "Maod' 
**  black  yew  gloomed  tbe  stagnanl  air ;  ^  and,  in  *'  Love  and 
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^Bbm  tfae  portmUxis  imftgo  of  tliv  siigol  of  dcaUi  uralking  all  alom 
■Wlfa  I  yew." 

Our  limiU  forbid  more  than  a  mere  enumerative  mention  of  otti«r 
tilHaoirn  ti«es,  whose  memory  Mr.  Tenojrgoii  baa  rendered  sweeter 
toiDfitfuregOkeistionB  of  lr>;c-!ovcT«.  "  Imiaemoriai  clmE^""  perky 
hRlu*  u»d  ptDM,"  "  tsburaumK,  druppinj^-wetU  of  fin.-,"  elder*,  Iiol- 
ln,*'tlM  pillnred  dusk  of  sounding  eycamores,"  "dry>lougucd  lau- 
R!i,''**»lender  acacias" — all  these  and  many  others  arc  to  be  found 
vitbin  the  fonr  corners  of  his  poemft.  One  only  remains,  the  oak — 
*M)e  kmg  of  forcMtti  all ; "  and,  afl  Mr.  TonnyHon  ha«  L-vtebrai«d  tliu 
psiMs  of  the  monarch  of  the  woods  at  great  length  in  tlw  "Talking 
Osfc,"  we  ahal)  add  a  few  words  on  tJiat  charming  composition  by  way 
tfcooclBSioo. 

As  is  well  known,  the  poem  takcA  t)ie  form  of  a  oollotjuy  between 

MMcknt  oak,  which  formed  a  meelin^'|ilace  for  two  lovers,  and  the 

jonBg  gentleman  in  the  case.    IIo  c«mee  to  que«tion  the  tn>e  about 

lii  bdy-lore,  who  had  vii^itcd  the  hallowed  spot  in  bis  absence.    And 

Ludor  himself,  in  his  lisppic«t  roio,  never  oonceived  a  more  cxqnisito 

Bleary  conversation.     Here,  in  vportivn  phrimc  and  hauteriiig  talk, 

ii  ^  wfaote  phtloaopby  of  forest-life  set  forth  wilh  a  pooltc  felicity, 

■■cybUDOr,  and  scientiiic  precision  of  Ungita^,  each  admirable  of 

■1  tiad.    The  poem  is  lit«ralty  a  lov<vidyl  and  botanic  treatise  com- 

Imd,  and  never,  irarely,  were  lovers  and  science — Jimnary  and  May, 

■ifbt  one  say — 90  deligbtfutly  harmonized,  convoying,  too,  to  tliose 

*hi  have  eyes  to  see  and  hearts  to  nnderstand,  glimpses  of  a  spiritnal 

BUrpretation  of  Xattire,  undreamt  of  by  Pope  and  his  school.    Thus 

ihlMntly  doc*  the  old  oak  of  "  Sumner  Cliaue  "  discourse  to  Walter 

(f  Otitia's  charms;  and  the  reader  will  not  fail  to  notice  the  skillful 

wj  m  which  the  poet's  praoticat  acqaaintance  with  trees  is  turoed  to 

Mnnnt: 

,  **  t  swear  (and  else  m&j  InsecU  prick 

H  Each  l«>f  into  a  gall) 

H  This  plrl,  for  whom  joor  heart  la  atdc, 

H  Is  tlirce  times  north  them  nil ; " 

Bl  ifaea,  with  a  warmth  of  praise  uoDsual  and  almost  improper  in 
■A  a  nnsnblo  inhabitant  of  the  forest,  he  continues : 

I  "  Her  klawa  were  so  doM  and  kind, 
H  That,  tnul  me  on  mj  word, 

H  Batd  wuod  t  am,  and  wrinkled  rtnd, 

H  !tnt  ;ct  my  *ap  wm  utirrcd : 

H  "  And  even  bito  my  inmost  ring 

H  A  pleasura  I  deemed, 

H  like  tlioM  hDad  motion*  of  tlio  ajiring, 

H  That  show  tbs  year  is  turoed." 

Bttcr  00,  Urn  not  ongrateful  lover  invokes  all  atmoxpherio  and 
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er  good  itiHucncea  on  his  partner  in  tbo  dialo^^ne,  wlio  bat  p-*^™ 
»iamiuucativ«  a  comptuiion : 


"  0  rook  apoo  tbr  tow«7  top 

Alt  throat*  that  gorgle  iwoet  I 
All  %Xi.rrj  cutrntnatlon  dro]> 
BaJmilawt  to  bftttio  tbj-  f«M  I 

"Hw  «»«r  IxBiitninit  char  thy  ffrftio, 
Bit)  rolliug  BB  iu  !»lei>)>, 
Loir  thander*  brintc  tlio  nclloir  rnin, 
That  luakw  tho«  bruail  aod  dcop  I " 


Tb<-iio,  it  trill  1k)  admittod,  nro  very  metodioux  itmins.  Seldom  ba^ 
the  imagery  of  the  wooda  beou  used  with  more  ajipropriatcnvst  kji  J 
etfeet  than  in  this  poem,  and  ita  poetic  excellence  ia  rivaled  by  ite 
accnracy,  Ko  one  but  nn  ftc«oiDp1i«Iii>d  priuMicul  )>otaniet  conid  have 
n-ritlon  it.  And  throughout  the  poem,  light  »nd  itiry  in  tono  U  it  i*> 
there  ia  diHtinctly  perceptible  the  acieniilic  element — the  OADae  of  tbo 
forc«8  of  Nature  acting  according  to  law,  which,  aa  we  bav«  alrefMly 
aaid,  pervades  like  a  aubtile  csaencc  much  of  Mr.  Tennyaon'a  poeti'T'- 
Rat  etiougli  baa  probably  bocii  said  to  Justify  the  titlv  of  thia  artido. — 
8t.  PavPt  Miiffasine. 
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ntov  TBx  nmcoB  or  i>b.  s.  sotr. 


F{OH  the  remotest  antiqnity  the  .r«d  oolor  aometlmw  obwrP^ 
in  irater  appcam  to  buvu  attracted  attenttOD,     In  all  ages  tlt^*" 
have  licen  atoriea  of  raina  of  blood,  and  of  rirers  changed  to  blood,  a.*^ 
theae  pheoomena  have  given  rise  to  the  moat  liidiorons  explanation^ 
and  to  the  moat  ridiculoua  apprehension  a.     In  Ksodua  (vii.,  20,  2  *'• 
we  read:  "All  iho  waters  that  were  in  the  river  were  turned  to  bloc:^" 
And  there  waa  blood  thronghgut  all  the  land  of  Egypt,"    Hon*-** 
apeaka  of  the  dews  of  blood  whteh  preceded  die  Trojan  War,  a^^* 
thoM  which  foreboded  the  death  of  Sarpedon,  king  of  the  Lycia*:::^ 
Pliny  in  hie  "  Natural  History  "  (book  ii.,  c.  xxxH)  talla  of  a  rain  ^^" 
milk  and  blo<jd  n-liieh  fell  at  Ki>me  In  the  oonituUhip  of  M.  Aciti^   "^ 
and  0.  Portius.    Finally,  the  hiatoriau  Liry  menliona  a  rain  of  blo^'^ 
which  fell  in  the  Forum  Uoarium.     In  times  much  nearer  to  onr  ov^^""' 
phenomena  of  this  kind   have  boon  observed  at  various   poinu      "* 
Europe,  producing   ridiculoua  alarms,  tnd  even   leading  to  acIL''' 
seditiona. 

The  cause,  or  canaes  rather,  of  these  so-called  rains  of  btood  hiv 
Eell  understood.   Every  one  knows  thai  they  are  to  be  attrihtifeiJ 
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cVther  w  mineral  particles  diffused  throagh  th«  air  strata  whicli  iirc 
traversed  by  tlie  rain,  or  to  tho  di-jecttons  of  certain  luoths  in  tlicir 
\Mt  meUDaorphori*,  or  to  the  rvinain^  of  inru:w>ria  cnrnvd  up  by  the 
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TbB  nm«  advr  It  tu»  b««n  i![o««4  lo 
ml.  (Tbc  lanuurla  bail  rtKU 
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^'odi.    But  tho  ignorant  multitado  continu*  «IU  to  Tielieve  in  rains 
"^  blood,  Mid  bow  down  blindly  before  BO-oaHod  mirnclca  which  have 
^  Otiitenctt  Mve  in  tlic  wild  fiineica  of  thufto  who  regard  them  as 
•*^»rl«  of  failh. 

VTo  are  not  concerned  now  with  these  errors  and  superstitious,  oit 

Qich  modem  science  has  pronounced  its  verdict ;  we  propose  mther 

'  ^  consider  somo  wvll-attcsled   fnots,  tho  cause*  of  whitih  leave  no 

f^^n  for  doobi  or  nmliiguity.     It  is  now  asocTtaincd  beyond  question 

■*al,  where  freah  water  wears  a  peculiar  tinge,  this  coloring  is  due  to 

■*»  presence  of  infnsoria  (Eaglena  viridU,  K  »anguinea,  Aatatia  hm- 

,  ^^^odes),  or  to  mtcroscopio  vegetation  (0»eiUatoria  rubetceiu,  Sphte- 

^pUn  annuiina),  or  to  minute  cntomostraca  (Dap/inia  ptiUx,  Vyolcpa 

^  Tho  waters  of  the  sea  may  aUo  bo  tinged  in  a  similar  way.  Tliiia, 
*»i  ISSO,  Scoresby  found  that  the  bliii>  or  green  ting«  of  llic  Greenland 
^ea  was  caused  by  an  nnimaleule  allied  lo  the  Hn-du*«!,  Of  these  he 
^^anted  64  in  a  cubic  inch';  this  would  be  in  a  cubic  foot  110,:jO:J,  and 
^3,8  «S,O00 ,000,000  in  a  cubic  mile.  According  to  Arago,  the  long  and 
^liorply-defiued  strenlc*  of  green  in  the  polar  seas  inelurU^  myriadj*  of 
'knc'liuw,  whose  yi-llow  eolor,  addH  to  the  blue  of  the  water,  produeea 
^n-en.  Off  Cape  Falmas,  ou  the  Guinea  coast.  Captain  Turkey's  nhip 
appeared  to  be  sailing  through  a  milky  aea.  The  oaasc  of  the  ]iheuom- 
'  «aoa  was  the  mnltitudu  of  animaU  Boating  at  the  surface,  and  masking 
'  tbo  natnral  tint  nf  the  water.  Tho  cannino-rod  streaks  which  various 
Igators  bare  sailed  through  on  the  bigh<scas  arc  produced  in  t.lv« 
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BBme  WBT,  In  18*-1  Messrs.  Tnrrd  and  Pr«ycuiiM  «iw  tbo  Atlantic 
Ocean,  off  tbo  coast  of  Portugal,  of  a  dc«]»-rvd  color,  owing  to  tbo 
prcBoncc  of  a  microBOopio  plant  of  the  genus  Prolococcu4  {P.  Attanti- 
eu»).  This  color  was  diS^ised  over  an  area  of  no  1cm  than  five  nqunrc 
miles.    M.  Montagnc,  who  liae  described  thtt  alga  wbioh  produced  thJs 
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phonomcDou,  cloflCB  his  momoir  in  these  worda:  "When  ve  reflect 
that,  in  order  to  rorcr  one  Hqnure  millimetre  (0.0303T  inch),  we  inuft 
have  J0,000  individuak  of  ibis  microHcopic  alga,  «<,■  art:,  filli-d  wilh 
amasemi-nt  on  comparing  the  immetiKity  of  nucb  n  phenomenon  wilh 
the  nunutenema  of  the  cause  which  produces  iu" 

Ab  for  the  waiors  of  the  Uod  Sea,  the  periodic  reddening  which 
difltinguishea  them  ia  caused  by  tbe  presence  of  a  confervoid  alga 
which  naturalists  have  called  Tricfiodamiam  trythraum.  Finally, 
Pallna  tcll»  of  a  lake  in  Russia,  railed  Malinorof-Os^ro,  or  Raspberry 
Latce,  bccauRc  its  briny  water  and  tlic  salt  made  from  it  are  red,  and 
have  the  odor  of  violetH. 

Tbe  coloration  of  the  Mediterranean  ealt-marebes,  a  pheuomenoi 
long  known  to  the  salt-makera  of  Languedoc,  but  first  studied  b 
tavanU  in  1838,  and  by  me  in  1830,  has  also  been  ciplainoil  in  variou' 
ways  raore  or  less  near  the  truth.     MesBrs.   Andonin,  Puma»,  nu 
Payen,  of  the  Institute,  have  attributed  it  to  the  Arttn\ia  taUtta, 
minute  branchiopod  cnistacvan,  which  in  fact  swarms  in  the  pa. 
mails,'  where  the  ealtncss  of  the  water  is  far  below  the  degree 
eaturntion  requisite  for  the  precipitation  of  salt  cry»talK,butiBof  mnc 
rarer  occpircnco  where  the  water,  being  very  highly  concentrated 
aasumos  at  times  a  blood-red  color.     MoNtini.  A.  de  Ssiut-Hilalre  aD< 
Tnrpin  have  supposed  tbe  real  cause  of  this  strange  coloration  to 
certain  microscopio  plant*,  of  very  simple  organisation,  which  the 
call  Protococou  ganffiiineus  and  Jf<ematococcus  kerm*9in»$.   This,  t 
WHS  the  opinion  of  M.  F.  Punal,  who  had  aUidicd  the  rubcfaction  (^-^ 

>  The  toMnim  liiill'malcm)  oT  Langunloo  ritc  llio  nanc*  of  fiAta,  parttnmmuit.^^ 
tiid  piteet  m-ilrrvuM  to  iho  ratious  comparUnctits  into  which  tho  wo-wfttcr  U  pUMfd  a* 
It  trrlrm  nl  dlffcnni  ilcgr«v*  orvuUnll^. 
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inierof  onr  salt-marshes  Wforo  St.-IIiliiirc  and  Tiirpin.    As  I  was 

I  tktt  time  ctiiployeil  in  teaching  Xntnral  lIi!<tory  in  the  Kgyal  Col- 

bgeof  Ifontpvllicr,  wlirro  I  \\&A  among  my  pupils  Rorcrnl  youths  who 

bn  uii«e  become  ili^iingaixtit-'d  niast^n  tli^m^lvts  (Louis  Figuicr, 

AaUfe  Cooity,  and  Uenri  Mnrcs,  for  inet^nce),  I  too  had  a  desire  to 

njy  the  cariooG  pheDontcnon  of  the  rcddcaitig  of  vutvr,  and  to  this 

tBdlvisitod  the  Ktlt-worlcit  of  \^lWiiOUvv,  two  or  thrL-«  miles  distant 

bnMontpcllier.     Th<!  water  there  was  tden  of  a  rery  di-cidcd  red 

etkr.     I  colWifl  on  tbe  spot  some  saiii]iles  of  the  water  whicli 

beied  uot>t  like  blood,  and  also  of  waier  which,  being  less  Itriny 

tftio  tluA,  was  abo  of  a  fuDter  red  color.    Under  the  microeoope  tlio 

mer  collected  in  the  various  compartment*  exhibited  mjmada  of 

■tBOte  creatnres,  n-ith  oral  or  vblong  ImmUcm,  often  comprtv^cd  in  the 

■idilk,  but  (omctimcs  cylindricaL     Very   yotiiig  individuals  wore 

edotltss,  ttioM!  a  littlv  uldrr  were  greenish,  and  the  adult  were  of  * 

iKf  red.  Th«  mouili  had  tJio  farm  of  a  conical  prolongation,  and  was 

Mnetile;  ihcy  were  cyekat,  and  tbo  stomach  and  anus  coold  not 

bdnriy  made  ouL 
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With  a  higli-power  mieroecopc  I  was  able  to  stic  in  the  anterior 
t  ti  UiMe  sappoMd  protwmici  two  hmg,  flagellifonii,  and  perfectly 
*lparmi  processes  which  they  kept  in  rapid  motion,  and  by  means 
if  «Uch  they  swam  about  in  the  drop  of  li<]uid  spread  out  on  the  slide 
<f  By  bstrammt.  TTK-re  was  do  longer  room  for  ilonbt.  The  proto- 
'MuiA  hamatoeoeei  of  Slwwiri.  Duiial,  SL-Hiliiire,  and  Tuqjin,  were 
■■Mb— tme  moRoda,  and  I  gave  them  llie  name  of  Jfona*  Ihinalii, 
^  boner  of  my  preceptor,  Frot  Dairnl.  lie  was  tlic  first  to  Nusi>ect 
I  tna  oiue  oi  the  ml  color  of  the  Mediterranean  salt-marshes ;  but 
ttadaolrM)  indistinit  insight  into  the  matter.    He  examined  Ihc 
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nnininleiilc*  onlf  after  tbey  were  deul,  that  in,  at  the  monieut  wbet^ 
Ui«7  tiad  become  globular  and  motionless,  like  protococd ;  and  ld« 
epecimens  vcr«  dead,  bccaug?  he  hnd  filled  his  yials  op  to  the  brim 
with  tbe  water,  uiul  tlieti  Mealed  them  hermetically.     Bot  these  littls 
snintaU  muHt,  above  all  thiii{^  havo  tree  rvspiratioD.    AccumuUted 
in  iinmeiise  uombera  in  a  reiy  small  quatitat;^  of  water,  with  the  o«t«r 
air  entirely  excluded,  they  all  died  while  being  carricil  frDin  VtllcncuTB 
to  Monlpeltier.    Thoy  were  then  taken  for/>ro(ocoeff,  beinjt  motkmieu 
ami  globular.    I  took  precautions  against  committing  this  mistake,  bf 
only  lialf  filling  my  8peoimoD<tubc»,  and,  better  otill,  by  examining  lb« 
water  of  the  saline*  on  the  «pot. 
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It  is  a  remarkable  (act  in  the  hiKtory  of  the  Mofiaa  ItunaUi 
like  tbe  J\otococciu  nivalit,  wliicli  gives  to  the  mow  of  the  pobr  i 
gions  now  a  green  tinge,  anon  a  red,  ihitt  animatcnie  presents,  wh 
young,  a  green  tinge,  which  ohangeis  later  to  brick-red,  and  lb«a  i 
l)lo(Ml-re(I 


'^  WATER   TURNED   TO  BLOOD. 
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Tbe  decree  of  ooncentraticn  of  tbo  wster  has  a  marked  iiifla«iice 
ntliem.  On  the  Ut  October,  lS30,iifter  the  driest  enmnier  on  record, 
Ibr  Itfjuid  ia  tlw  lahUa  indiMted  2A'  salinity  in  BnamCfl  arcomelvr, 
ifid  U  irai  of  BO  deep  a  color  as  to  stain  a  eoruer  of  my  ixtvkt-t-liuQd- 
Ituettief  »  blood-red.  On  Octob«r  Zeth,  after  tweat7-«igbt  days  of 
Meady  rain,  tho  water  in  the pi^ew  matlretx*,  iostrad  of  pretesting  a 
porpU  color,  a«  on  tlic  finit  day  of  tb«  month,  rc-Kumbk-il  blood  with  s  ' 
rccy  large  amouot  of  eeruEO,  and  the  moDad*  in  !i  were  Icrh  numcrouf, 
ud  of  a  lighter  red,  although  the  water  was  still  of  'itt"  salinity. 

Finally,  vv  nnsl  not  omit  to  state  that  the  monads  are  very  ecn- 

MtK  10  light,  wlik'li  th«y  w^k  with  »  ccrliiin  dcgn-c  of  nviilily.    Tb»  i 

IDST  b«  easily  seen  by  putting  a  number  of  thvHe  infuHori.i  into  a  flask 

tvMhirds  filled  irith  sea-water.    Soon  they  will  be  seen  to  rise  to  the 

RnfKC  of  the  liquid,  and  to  crowd  together  on  the  side  where  the 

light  is  atrongesit.     If  the  flask  b<;  turiK-d  about  tw  as  to  bring  them 

«  the  darker  ddc,  tlicy  soon  take  tboJr  former  poHition  agiLLo.    We 

■nt  also  observe  that  these  animalculea  aonietimcs  go  down  to  the 

WtoiB  of  tbe  toMo,  and  tben  the  coloration  of  the  eiirface  growa 

Umct,  or  cnliri^ly  dl(app«ar«. 

From  all  this  tt  foUoira  that  the  red  color  of  the  Mediterranean 
ait^nsliea  b  eansed  by  tbe  Xonat  Hunalti;  but  is  that  anitnalciile 
tkialy  «att8eof  the  phenomenon?  Has  not  the  ^rf^no'o «a/tna  of 
Alionin,  Dnmaa,  and  Pikycn,  nl»o  something  to  do  with  it?  Tbis 
<  fnMem  was  aoon  solved.  We  have  firet  tu  bear  in  mind  that  tbeM  , 
bi  crttftaeeans  are  found  in  far  greater  onmbers  in  brsckieh  water 
Ifaa  m  water  at  its  maximum  point  of  concentration,  and  that  in  the 
Ibiw  GOMi,  indeed,  they  occor  ifo  ran-ly  that  thi^ir  prcM-iici!  may  be 
Rgnded  as  in  «ome  itort  merely  accidental  In  water  of  this  kind,  tbe 
•>nila  appears  to  be  sickly ;  it  evidently  langniaheB  in  the  over-denae 
Xdiam ;  it  swims  about  with  diffioitty,  always  keeping  at  the  surface, 
ha  more  or  1cm  of  a  red  color  along  the  line  of  ittt  digestive  canal ; 
Wt  this  coloration  Is  a  secondary  ibing,  and  is  owing  to  the  monads  . 
illiti  swallowed  in  water.  The  latter  deposits  in  their  intestine  aalt- 
"Tiuls,  which  may  be  seen  through  their  transparent  rnvclope,  mio- 
^  wHli  monads  in  a  vtate  of  partial  or  total  digeation. 

Far,  then,  ftom  being  the  cause  of  tbe  purple  tint  of  sslt-water  ia 
in  hit  stage  of  concentration,  the  artemia  is  indebted  for  its  accidental 
«Mag  to  the  Monadt*  Dunalii  it  takes  into  its  digcstirc  canal,  or 
^tsck  trttle  among  the  filaments  of  itx  branchial  feet.  Tbia  1  bare 
^OMfltnUed  by  keeping  colorless  artvmiiB  for  a  while  in  water  tinged 
y/ni  nwiiads,  or  simply  by  eannine,  and  so  giving  them  a  red  color. 
Bat,  Ibongb  tbe  artemia  baa  nothing  to  do  with  the  coloration  of 
■*ttr,k  k,  Bcvertlieleat,  a  subject  of  wonder  and  study  for  tbe  pbysi- 
^t^ML  Like  *everal  other  animals  belonging  to  tbe  great  sub-king- 
*«»  Artiatlaia  (psyche,  bee,  silk-worm  moth),  our  cmstaceans  possess 
I  iingalar  privilege  of  reproducing  themselves  without  bciug  eub. 
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jectoij  to  the  goiii-ral  Uw  of  sexunl  anion.     Among  scvcnl 
tftrtomiin  stiidivi]  bj*  me,  I  have  not  found  a  ninglc  voU^efinn) 
individual.    The  diitinguiabcil  Geocvan  ualui-aliat, Cxrl  Vogi,iAid,d 
other  d«y,  thai  he  had  bad  the  like  exp«rieiic«.     U«ace  we  majt 
elude  that  tho  artemis  of  onr  ralt-nuiKhcc  pcrpetuatra  iM  kM:| 
means  of  rirgin  remnlcM,  whonc  {'gg",  nlthongh  dvprircd  of 
imptx'gnation,  aro  developed  in  an  incubatory  sac  situmled  at  ihel 
of  tlie  niatenutl  abdomen.    These  produce  youti);  artomue,  wluch  I 
to  nndcrgo  anuudng  metamorphoses  before  tbej-  arrive  ai 
r«'»cmb1ancc  to  their  paix-at.    Tb«  name  of  parthcnogcnf^in  bu 
besiowc'd  on  this  singular  mode  of  reprodnrtiou  by  vlrjiui  fd 
iniU-jK-nttently  of  commerce  iriih  mates ;  oftentimc-s,  the  Latter  do  i 
exist  at  all,  or  at  least  are  as  yet  unknown.    Id  conolarion,  we ' 
remark  that  tliovgga  of  our  virgin  artomia  prodncconly  fciiia1es,i 
tho  unfcciindatod  eggs  of  tho  (|ui.-«n-I><:o  produce  malea,  and 
only. — lux  Natun. 


THE  KEQUIREXIENTS  OF  SCFENTIFIO  EDUOATIOI 

* 
Bi  F«o».  R.  W.  EATUOiro. 

TIIEUE  is  danger  that,  in  our  new-born  wal  for  scientific 
tion,  wo  may  sacrifice  thi;  intcrcntn  of  a  Inily  liberal  enlB 
prwlncing,  as  I  have  »aid,  a  gencmtion  of  a|>tctaliHts,  incapab 
appreciating  the  deparlmeuta  of  human  thought  which  lie  outside  I 

lOvn,  or  even  of  rising  within  their  own  dcparlmcDts  to  broad 
oomprohensivfl  riews.     Wc  must  not  tim  tint  microscope  till  we 
tho  «yva.     We  muat  not  overtrain  Uic  investigator  until  ho 
less  than  a  full  man.    The  chemists,  geologists,  and  eugineera, ! 
Dot  cease  to  be  intelli[;ent  and  active  citiz^^ns.    It  may  bedeme 
that  such  a  miKtakun  neglect  of  etndies  outside  tlw  range  of  a  < 
profcKKion  cripples  activity  and  iui|Ki)n(  succcaseven  in  lliat  pr 
It  is  one  result  of  the  brotherhood  of  knowledge  that  no  man,  w) 
employed  iu  the  original  iDvestigatioo  of  Nature,  or  in  the  appli< 
of  natural  laws  to  practical  ends,  can  advauoo  successfully  wit 
perpetual  commnntcstion  of  his  thoughts  to  otbon,  and  the 
of  t])etrsugg«>stions  and  expcrienciii  in  return.     Hence  tlie  mastctfl 
language,  u-liicb  was  tho  first  condition  of  ciriiization,  remaina 

r  Msential  coaditioD  of  progress.    The  power  to  comprehend  staleme 
logical  .trgumcnts,  and  demonstration*,  and  to  make  isuch  state 
as  may  be  compreliended  by  oUierv,  and  will  carry  wpight  and 
enoe  in  the  very  perfection  of  their  fonn,  is  a  vitally  important 

'  BslracE  Troin  iha  IniiauiiT«l  AilJreM  at  Oie  <I«ilk3t!i>n  of  Pudm  lUn,  of 
CoUtgS,  ECuton,  P^,  bj  KoMiter  W.  fUrinunil,  l>raaideBt  of  t^B  Aowlcui  ImCiB 
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I  pfC|»nUoii  of  every  yovng  man  for  liU  lifo's  career,    nil  bqc- 

froni  his  moral  qualities,  nill  be  in  dirvet  proportion  to  his 

oT«r  other  men ;  aud  this  influence,  again,  will  he  in  part 

tional  to  Ida  comniaad  of  ihv  means  br  which  the  miods  of  men 

vrd,  mainly,  language.     Under  tlii«  tcnn   wu  may  inolnde  a 

!  of  the  methods  of  practical  reaaouing,  and  if  iliia  knowledge 

\  obtained  by  acbolastic  si  udy  of  logio,  then  logic  must  be  slndied. 

aikd  Greek  are  Dccc»»sry,  then  tbcy  mutit  be  studit-d.     For 

r  thing  u  ncecMary— a  thorough  ma»tery  of  theKiiglinh  tongu(>^ 

I  alone  has  been  made  to  yield,  in  Lafayette  Colltige,  a  nieotal 

'  not  inferior  to  that  ofthe  classics. 

it  infloeDoe  is  not  dn«  to  language  alone.    Behind  this  vehicle 

lit  then!  must  be  fullnMs  and  variety  of  thought  itH-lf.    Those 

analogies,  felicitous  illustrations,  gi-acefol  associations,  whleb 

|asd  come  alone,  throuj^h  wide  acquaintance  n-ith  human  life  and 

are  so  many  rlctni-nts  of  power,  and,  without  this  broad 

common  gruund  fmm  vrlitch  to  moru  the  mind*  of  others, 

It  of  a  Special  science,  though  pouesaed  of  the  lever  of  Ar> 

that  would  move  the  world,  has  no  place  whereon  to  stand. 

accordance  with  tlwse  principUis,  the  obj<-<-t  of  the  fyst^m  of 

\  education  in  America  has  always  been  <lev<-lopm(-nt  itnd  ilisci- 

character,  aud  tlie  broad  preparation  of  tl>e  student  for  his 

at  sjiocial  or  professional    pursnits,     Onr  colleges  may  not 

led  in  realising  this  idoal,  nevertheless  this  has  be<>n  their 

and  it  is  the  right  one,  an  mnch  to^nv  as  ever.     Whatever 

I  are  ntjaired  in  oar  iustituiioua  of  learning,  to  adapt  them  to 

I  of  the  modem  era,  rouat  be  changes  in  accordance  with 

■eipl« — changes  of  means,  not  of  ends,  so  far  as  colleges  are 


changes  are  reqnired  is  admitted  on  all  hands.    It  in  admitted 

:  pbysieal  sciences  should  be  introduo<.-d  to  primary  aud  pre- 

■  s^ooIb  ;  that  they  sbonld  be  tan^ht  for  the  double  purpose 

I  discipline  and  of  mi-ntnl  acipiiremcnt  in  the  class-rooms  of 

1;  that  in  t'-acliing  them  the  scientific,  inductive,  expert 

inanead  of  the  dt^matle,  method  should  be  pursued;  and, 

\,  Ikat  eitker  connected  with  onr  colleges,  or  standing  outside  of 

I  of  thorough  scicntilic  ami  tvchnicid  ipcci.il  training  are 

tiTtly  required.     Il  is  to  initugarate  the  widtT  activity  of  such 

I  that  we  are  met  hereto-day,  and  I  shall  say  a  few  words  con- 

;  IIm  relation  of  this  school  to  Lafayette  College,  on  the  one 

taad  10  technical  education  and  the  needs  of  tho  pivKCut  time  in 

I  drpartmt-nt*  on  the  uther  hatid. 

I  we  trast  that  in  time  to  come  scientific  investigation  will  be 
1  in  so  mean  degree  by  this  school  and  iln  graduate*,  it  must 
I  that  at  tlw  present  time  it*  object  is  chiefly  the  pre]>aTa- 
F  jnaag  nca  (br  practical  pnrsnita  involving  the  applicatioua  of 
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science.  'S<x  can  it  be  faiAj  uiid  tbat  this  departmeut  ta  tnleriq^l 
dignit;  to  the  pursait  of  abstract  science,  so  call«d.  It  is  out  ot'H 
ranks  of  the  practical  workers  that  those  pocaliarly  giflcd  la  tdajlH 
iuTFsdgatioD  arc  lik<-Iy  to  itn»o ;  and  it  w  in  the  ranks  of  prM^f 
workent  lliat  Uivy  inuxi  luuk,  chii-flj-,  for  appreciation  aiid  aopport.H 
u  no  derogation  from  the  value  of  a  diacorery  of  truth,  to  ray  w^k 
eftn  be  mado  useful  to  man ;  and,  hence,  tbero  is  no  inferiority  tB^ 
position  of  those  who  make  it  asofal  to  man.  ^| 

Indeed,  that  which  tlic  whoI<!  worlil  chiefly  need*  to-day,  tnd^l 
country  not  less  tJian  any  other,  is  the  application  of  acientifio  t(^| 
and  principles  already  knoim  to  the  a&ire,  and  labors,  and  proM^f 
of  daily  life.  Wo  might  even  aSbrd  to  paus«  in  our  care«r  of  iH 
disvoveric*,  to  conM)liiliito  the  progrc«i(  und  utilizv  the  re»nlt«  alrtH 
obtained.  But  the  alternative  is  nut  presented ;  it  is  not  nvocMai^fl 
beat  that  any  part  of  the  inlellecCual  aotivity  of  the  age  should  paoaej 
the  advanccof  Mciencv  itself  asaiits,  and  is  assisted  by.tbe  applieatioM 
of  sci^tnee. 

Wc  need  a  scienliflo  in  the  plae«  of  a  barbarons  or  scholnetic  ardd* 
teoture;  ascientifio  in  the  plaoe  of  a  traditional  agrioultare;  ascientile 
in  the  pUce  of  an  empirical  engineering ;  we  Deed  more  mafibiaat. 
more  oconomical  appltcalians  of  power,  more  efTective  processes  w^ 
nn^tullurgy  and  mauufaeture,  more  exact  knowledge,  in  nit  thew  piN 
ticulan,  of  our  own  condition  and  necessities,  and  of  the  degree  iii 
which  these  can  be  supplied  by  experience  already  attained  sbmll' 
Losoinnc,  a  distinguished  French  writer,  defines  metallurgy  as  "tlw 
art  of  making  money  in  llie  treatment  of  metalH."  This  detinitioa  mw 
be  8]>plied  to  almost  all  ocenpationa  of  life.  The  practical  art  of  tiA- 
is  not  only  to  achieve  certain  results,  bat  to  do  so  profitably,  to  WH 
money  in  doing  so ;  that  is  to  sity,  to  increnM  ilio  value  of  ths^H 
maleriaU,  whether  wood,  or  cotton,  or  ores,  or  lime,  or  ideas,  b^H 
nse  we  make  of  them,  and  the  transformation  to  which  we  sa1^| 
them,  so  ag  thereby  to  really  elevate  the  condition  of  huuiamty^| 
leave  the  world  better  thnn  we  found  it.  This  is,  in  its  last  aa^j^l 
tlic  menning  of  hontititly  making  money.  Men  are  put  into  this  *<^| 
with  limited  powers  and  with  limited  time  to  provide  for  tJicir  ^| 
sustenance  and  comfoit,  and  to  improve  their  condition.  A  ee^H 
portion  of  thcatc  powers  and  this  time  is  required  for  the  supp0f^| 
life  in  a  greater  or  leHK  degn^e  of  comfort,  and  with  more  or  less  ^H 
tiplicd  means  and  avenues  of  enjoyment,  activity,  and  infln^H 
Whatever  their  labor  produces  more  than  this,  is  represent«d^| 
wealth,  and  for  purposes  of  exchange  by  money.  To  make  mi^H 
honently,  is  to  do  something  for  other  men  better  or  cheaper  than  ^H 
can  do  it  for  themselves  ;  to  save  time  and  labor  for  them  ;  in  a  H^l 
to  elevate  their  condition.  It  is  in  this  sense,  greatly  as  we  Amert^f 
are  supposed  to  be  devoted  to  making  money,  that  we  need  to  l^| 
bow  to  make  more  money;  hov  to  make  our  labor  more  froitfol;  |H 
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ttuiul  more  lunoesafullv  vitfa  our  few  kaii<ls  the  iiatuml  ob«Uc1e» 
mi  ibt  ualunil  r«HoureeB  of  a  mighty  continent ;  bow  to  build  up  on 
tfeirea  of  that  pontiocnt  a  prosperous  nation,  united  in  varied,  fruit- 
M,  and  harmonioui  iniluttrii-M,  glowiug  with  patriotism  and  iiirpin.'d 
h;  rcligtuD. 

Ib  ihb  woric  we  iMeil  sp«oiall^  tlic  basia  of  a  more  tlinrougti  \cc\\' 
inatitution,  applyinj;  principles  of  scieuce  to  the  maierial  and 
mmomical  problems  involrcd.  1*116  education  is  necessary  to  supply 
fa(dtR«ttng  forcM  for  tlir  great  ngriculturnl,  m aun fact h ring,  and  cn< 
ikvTiiig  improvements  of  the  country.  It  is  9I1")  needed  as  n  fnlrvnt 
iod  teme-ly  for  the  antagonism  between  labor  and  capiiul.  Tlie  Inm 
mectiuD  of  Ia)>or  will  be  found  in  its  hi(;ber  edntation,  and  io  opcii- 
ig  to  the  inilividual  laborer  for  himielf  and  for  his  children,  by  means 
if  that  education,  a  prospect  of  indefimtc  improvoment  and  adTaiiec- 
■m. 

to  the  realm  of  metaltargical  and  engineering  operations  the  diffcr- 
nn  between  theorrtienl  and  practical  training  is,  perhaps,  still  more 
Dikidg.  The  stitdvtit  of  eheniiatry  in  the  laboratnry  eannot  bi*  made 
iei(qainled  with  many  of  the  conditions  whieh  obtain  in  I'liemieitl  and 
Brtillur^ieal  operations  n\ion  a  larger  itciile.  AJI  the  ehtiuists  of  the 
redd  failed  to  comprvhend  or  to  describe  correctly  the  apparently 
^^e  reactions  inrolred  in  the  manufacture  of  pig-iron,  until,  by  the 
Hk^  and  enterpriM-  of  *Mv\i  men  as  Boll,  Tanner,  and  Akermun,  the 
^buniaee  itself,  m  the  conditJonH  of  actual  pnielicc,  vtat.  pL'nelrated 
^Bunotely  studied.  Moreover,  iu  all  the  experimental  inc[ulries  of 
ffbberatory  iW  qnc«tion  of  economy  plays  no  part.  It  is  the  art 
faipvaung  and  oomhining  subntances  which  the  student  foUowt 
l0i^  Dot  the  art  of  makuig  money.  Tliat  l^<Iu('auon  of  judgment  and 
hriiiiiu,  of  choice  of  means  for  ends  which  the  exigencies  of  daily 
inaliee  pre,  cannot  be  imparted  in  the  sebooL 

b  neehanical  engineering  the  same  principle  is  illnilnteil.  Tlie 
jMcrt  drpartment  In  this  art  is  that  of  conrilniclion,  ami  in  this  de- 
^■WM  the  h:>;hest  function  Is  the  designing  of  machinery.  Kow, 
Inrnt  perfect  knowledge  of  the  theory  of  a  machine  and  its  maihe- 
■ttteal  ntaiions,  of  llie  strength  of  materials,  or  the  economical  use 
rf  power,  will  not  suffice  to  <]ualify  a  man  10  di'iiign  a  machine  or  a 
MtoBof  machines,  fur  the  n-asuu  thai  in  Ihis  work  au  element  must 
^■■ridcreiil  not  at  all  included  in  theoreueal  knowledge,  namely, 
^Hmeot  of  economy  in  the  manufacture,  as  well  as  in  the  ojieratiofl 
^■•■arliine.  A  machine,  any  |>3rt  of  which  requires  fur  its  manu- 
^fce  •  bOol  (<nelL,  for  instance,  as  a  peculiar  lathe)  which  is  not 
PWy  povMwd  by  the  cuanufocturer,  and  which,  after  tlie  constrtie- 
k '4' this  ooe  p«rt,  would  not  be  necessary  or  useful  for  other  work 
hinc  could  not  be  profitably  built.  In  other  words,  ma- 
be  Si)  designed,  in  a  large  majority  of  cases,  as  not  to 
i*witMg  the  coBstroctioo  of  other  machines  to  make  ihcm ;  and  the 
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|>)aDDin(|;  of  m3chin«ry,  ko  that  it  aball  b«  at  once  economical  tnl 
rabl«  in  operation,  and  simple  andc)ii-ap  in  coii»tniCtion,  i^  bol  i 
nn  iiDporlaiit  incitlcnt^l  duty,  it  tit  ub«<ilutely  the  claef  awl  mooti 
cult  duly  of  the  loedianical  eugiiieer. 


PREPARATIONS  FOB  THE  COMIXQ  TRANSIT 

VENUS. 

TFIK  miture  of  a  transit  of  one  of  the  inferior  planets  {Met 
Veou^)  \a  well  nmlvrstood,  mid  tb«  pbcnotnoun  attt'tMliog  \ 
a  transit  have  bc«ii  thoronglily  diiicii*Md,  aiul  fullj  deacribed  in  i 
pinni-s.     Tlui  itn[>ortauoe  of  the  o))9cn'ation  of  these  transita,  aoj 
general  character  of  the  resalta  expected  from  the  expediiionj 
out  to  observe  them,  are  probnbly  niid<-n>tood  by  all,  but  it  is  th 
that  a  brief  account  of  the  nicaim  that  an:  to  be  vmploy ^  to  i 
plish  thti  desired  eud  will  be  of  iuteresL. 

Tlie  records  of  the  plans  vbich  have  b«en  fonned,  and  of  the  | 
aratioos  which  have  been  made  by  tlio  different  goremmeuts  oCj 
world  and  by  priviitv  iiidividualii,  are,  aiirortunatcly  for  tbu 
public,  published  only  in  prooeedinfta  of  scientific  societies,  or  in  i 
cases  they  exist  only  in  manTiscript.     When  (he  eipcditio&s 
home  after  the  obscrvstiotis  are  made,  in  astronomical   Eiirojw  i 
America  wilt  resound  the  busy  bum  of  prepar-jtiun,  aitd  trotaj 
beginning  of  leTfi  the  reader  of  astronoinical  items  will  be  uted.] 

At  first  will  come  a  series  of  preliminary  reports  as  the 
oome  in ;  thi-n  we  shall  hnvc  the  final  reports,  giving  rinmben,  i 
descriptions  of  instnimeuts,  ami  llie  ubscrvation*  dukIc  at  the  i 
the  longitudes  and  latitudes  of  the  varions  stations, and, in  abort,! 
rcsidt  which  the  practical  astronomer  will  have  derired. 

TbeM  final  rcpurln  will  bo  eagerly  lookcl  fi>rward  to,  fof 
Ihem  depends  the  constant  of  solar  parallax,  and  frum  them 
dcdnccil  the  dcfioitivo  result  of  all  the  astronomical  work  donci 
globe  on  that  day. 

We  know  already  that  the  final  outcome  of  all  theae  vast  pr 
tions  whidi  wc  are  going  to  deecribe  will  bo  a  oiimber  rery  i 
8'.848. 

lliD  whole  world  is  tmited  in  an  effort  to  know  exactly  he 
ehaoge  this ;  whether  to  write  it  greater  or  lew.  But  the 
tlieae  expeditions,  if  they  ar<!  »iicccssful  (and  we  can  hardly  fail  ol 
oess),  will  be,  not  simply  tlta  esia)ili»)iing  of  the  earth's  distance ' 
the  son  on  a  certain  basis,  but  much  more. 

So  many  expcsliiionn  of  trained  scientific  obserrers  will  briag I 
with  tJ>em  data  only  second  in  importance  to  the  main  objtfct  ot\ 
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^Kfc  Tliv  Imtitude  aixl  longitude  of  many  of  th«  altnost  unknown 
^Pof  batli  ucv.-iitK  will  lit-  ('titHl>li«tK->l  with  a  certainly  as  great  aa 
tStnspoadiiig  c«5nlitiatHi  of  moKt  i«ap»rta  oti  onr  own  Atlantio 
L  ObaerrailoDS  for  magnetic  coustauU  will  be  mad«  at  place* 
dy  cejMrated,  and  tnucfa  will  he  learned  in  this  way.  The  line  of 
nan  station;,  and  the  Amorioaii  station  in  ^Ibrria,  will  br  connt-ctM 
«legTa|ihic  wiixii  to  Si.  Peicrtburg,  ami  potutibly  th<r  gtatioiiH  in 
Indiui  Ocean  cmj  likeniae  be  Joined  witb  New  York  or  Waab- 
Ml,  ao  that  indepcndont  lon^itode  dM«rminatioDB  by  telegraph 
be  extended  over  BcTcn-eighths  of  the  globe. 
Lmericsn*  ahonld  not  forget  tliai  our  own  Crnut  Snrrey  lias  made 
t  ItMlependent  determiiiAlioQft  of  tniiutatlaiitic  longitude  in  the 
B  1M7,  l8T0,aQd  1873,  nor  should  they  forget  the  wonderful  agree* 
t  of  the  resalta  obtained  over  three  different  cables,  by  different 
rm  nt  different  timeif.  Tlii»  agreement  ia  so  roaneloiis  (con< 
dag  the  indepcndvuce  of  the  deienninationH),  that  tlie  rvsuItH  are 
iipoted: 

'itKfiUti*  ^  ffurtari  CMtgt  ObtmattTf^  itat  ^  ffrttiufid  Ohteruit«ty. 
Gunp-iem  of  ISSr 4'  44"  SltW 

C^niMiCnof  l^<>  « *  ^    ^l-^ 

kCteDpdgBrfl878 4  A*    SO.W 
\           Urcn    I   U    SI.01 

ft  tnnft  be  reiDcrobercd  aluo  that,  inridcntally  an  it  were,  the  rel»- 
le  of  PAriit  and  Greenwich  Observatories  wan  found:  ao 
American  aatronomera,  working  by  a  method  of  American 
,  Uiot  the  exact  value  of  so  important  a  coordinate  ie  due. 
I  will  have  ixvason  to  tie  prntnl  if  cgnally  exaet  determi- 
|ni  am  be  extended  by  them  from  tbe  Indian  Ocean  to  New  Vork, 
I  from  Siberia  to  Greenwich. 

Jbeie  are  only  come  of  the  incidental  advantages  which  it  may  bo 
ltd  win  be  gained  by  the  variotia  cipdlitions  for  which  tlic  different 
VfUMnU  bare  provid).-*!. 

IVare  ore  various  ways  in  wldch  tbe  observation  of  the  transit  of 
■i  BBJ  be  made,  and,  in  order  to  describe  the  inetrnmcnts,  and 
;|npAnrikios  which  are  making,  it  will  be  iivcc««iry  to  rt-fer  to 
isMrflf : 

1.  Tbent  ia  the  mtlhtxt  of  eonla<i*,  which  eonaists  in  determinin}; 
lac  St  which  the  limb  or  edge  of  Venus's  disk  is  tangent  to  llic 
Ibtft^mi.  To  make  this  oW-r^alion,  •  junall  equatorial  lele- 
ft  h  needed,  provided  with  Kuil.thle  colored  glassea  to  protect  the 
IvTCf'*  eye,  and  witb  the  usual  appurt«nanc«8. 

'X  Ike  mierontftrie  tntihod,  which  eonsUta  in  messnring  the  dis- 
ks apart  of  the  bright  horns  of  that  part  of  tito  edge  of  the  sun 
lA  Vau  partly  olxcurea  a*  the  is  moving  on  or  otL     As  Tt-ii»s 

■  a  wnfibte  diameter  (about  one  minute  of  arc),  it  will  take  a  sen- 
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siblu  time  for  lier  diak  to  more  from  firtt  eonttKt  (when  her  ^sli  I 
louohu  lite  disk  of  the  sun  acterioriy)  to  second  contact  (vhen 
dull  ia  tangent  interiorit/  to  the  sno's),  and  daring  this  time  tht  t^ 
pearaooe  of  tho  two  disks  irill  b«  as  io  the  figure : 


Tbia  figure  »how«  Venus  coming  on  to  tbo  cud's  disk,  and  it  i 
tlie  two  c'tiHpn  at  a  and  b.  It  will  be  eaailj-  an't^n  tluil,  if  we  I 
length  of  iliv  liue  a  b,  and  tJie  tame  at  which  it  baa  lliia  len]i 
can  calculate  the  time  of  contact  from  these  data.  So  that  a  an 
of  meaiiurfB  of  the  cusps  is  xXw  *»mv.  axaxuni^fr  of  first  coniacia 
reverse  phenomeuon  oennre  wlieii  Veiinii  pasKcs  olfthe  tun's  disk. 

To  measure  these  diMlunces,  the  >.>quatoriata  mu!>t  Ik-  provided  ' 
lilar  iiiicronK'ters,  i.  e,,  with  a  contrivance   by  iiit-ans  of  whtch 
Spider  liiic<  in  the  focus  of  the  telescope  may  be  moved  towa 
away  from  each  other.     One  of  these  line*  is  to  bo  placed  at 
the  oilier  at  b  ;  the  lime  is  to  be  noied,  and  ibe  number  of  tor 
parts  of  a  turn  of  the  screw  which  moves  the  linvs  is  to  be  noted  j 
Ibo  bead  of  the  screw,  which  is  finely  divided. 

a.  The  photoj/rapfiic  tnrtfiod.    Thin  coDsi<l«  in  pbotographit 
planfl  Ventis  on  the  disk  of  the  snn,  and  noting  the  time  of  each  { 
tograph.    Tlve  uegniives  are  carefully  preserveil,  and  are  me 
eub»e<)uently  by  a  fine  measuring  engine.     It  will  be  seen  tbati 
method  is  like  the  preocdiog,  except  that  the  me«mriog  may  b«  t 
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d  Unr^  uid  iritboat  t)i«  burr)-  and  anxiety  wliicli  atlnoh  to  any 
dNTTXioD  of  tlus  natur& 

This  metliod  requires  apparatus  of  a  special  kind.  The  AnK-i-ivun 
fUn  i«  to  throw  th«  unage  of  tbo  boh,  n-ith  the  pUnct  on  its  disk,  into 
tiutioaary  photographic  t«l««copc  wbvrc  th«  nvgative  is  tabm.  This 
titikcm  oBt,  and  at  once  dcrdopod  by  tbe  p)iotograpbor»,  into  whoK« 
hA  room  the  telescope  penetrMea.  This  inelbod  n  due  to  Prof.  Win- 
liMk,  of  Harvard  CoU«ge  Observatory.  The  other  method  consists  iu 
■diag  the  photographic  teloscopc  follow  the  tnn  in  its  motioo  by  mi'ans 
(ftlMk-work,and  in  taking  the  negative*  in  the  same  way.  The  dark 
non,  however,  is  some  diBtanoe  olT,  and  it  ajipesra  Uial  loo  muc^h  de< 
fabnce  rnunt  be  placed  on  tbe  steadiness  of  the  clock-work  motion. 

i.  TIh:  hdiom^rie  method.  This  consists  in  measnring  the  cusps 
viA  a  beltomcter,  which  is  merely  a  largo  letrscopo  which  has  two 
^jj/mX  glasses  {or  one  ohji-ct-glanN  cut  into  halves  by  a  diametrol  cut) 
viich  slide  past  each  other.  Each  half  produces  a  complete  iniagL-, 
ul,  by  moans  ot  an  observation  of  a  taagency  of  imagee,  the  distance 
rfihe  casps  may  be  bad. 

t.  The  tp*ctro»eopio  method.     In  brief,  wo  may  explain  this  as  fol* 

l«n:  It  is  known  that  there  is  a  thin  layer  of  atni<M>iibcre  m-ar  tbe 

m'l  fimb  where  bright  lines  may  be  seen  with  a  powerful  spectro- 

tnft,  while  OB  either  side  of  this  layer  dark  lines  only  are  seen.    Aa 

Tbdi  advaacea,  tbe  interposilion  of  her  dark  body  will  cut  off  this 

.hftt^vad  tbe  instant  of  dlsappoaranco  of  the  Inxt  vestige  of  any  ouo 

^IImm  br^bt  lines  will  be  tndy  tl»c  instant  of  lin>t  contact. 

^HIm  ordinary  method  of  observing  first  contact  u  open  to  grave 

Hptttaintiea  (on  aocoont  of  the  diflerent  seoeitivcness  of  the  eyes  of 

Bku  obeervers,  and  for  other  rra»nn)i),  snd  it  is  hoped  that  this 

UrtfaJ,  as  beaaiifol  in  theory  a*  it  will  be  diAicult  am]  delicate  in 

Kiee,  will  obviate  all  tlmte  objections. 
,  is  to  be  expected  that  tbe  astronomers  of  the  dtSerent  nations 
adoftt  different  plans  of  observations,  m  accordance  with  the 
tar  traditions  of  each  school. 
TW  GfTouns  and  Rnssianii,  among  whom  the  itse  nf  bcUometers 
[been  hitherto  eonfiaed,  will  (with  a  singie  exoeption)  alone  use 
I  the  approaehii^  transit. 

ID  Government  will  send  one  of  these  instmnicnts  to 

'Icn  Inlands,  or  to  Macdonald  Island,  one  to  tlic  Auckland 

,  one  to  the  Hanntius,  and  one  to  China  (Chefoo).  Lord  Lindsay, 

1  (ibe  one  exception  spoken  of),  also  takes  a  beliometer  witb 

'  completely-equipped  prirat«  expedition  to  the  Uanritins. 

11vrc«  of  the  Iwenty-eevcQ  Ruxsian  stations  in  Rniwia,  Siberia, 

ObiH,a«>d  Japan,  will  be  provided  with  beliometers;  at  throe,  like- 

wd^  arfll  tbe  photo-heliograph  be  n^d,  while  the  remainder  of  tbe 

I  will  be  devoted  to  the  ordinary  coutaet  obftenaiions  and  to 

loCcMpa. 
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At  all  tb«  American  etatione  th«  photo-heliograph,  the  oontaet 
method,  and  tho  method  of  cnf<p«,  vrill  l>i-  uticd.  Tbv  American  sutiooa 
tUI  bo  eight  in  number,     T1k'»«  will  bi*  pnuci|w]lf  in  the  •oatbern 
latitudes,  in  tlio  Indian  and  Pacific  Oceans,  except  one  in  Siberia,  sn^ 
perhaps,  a  photographic  elation  in  the  Sandvriob  lalaoda, 

Sutions  in  Japan  and  Cbtoa  will  be  eatabliehed  also  by  tbt 
Americans. 

Most  of  the  Eiiglifth  partii-*  ore  to  be  in  noithcm  xtstionR,  thov^ 
the  Chnlk-ngcr  exploring  expedition  itt  iiintruelcd  to  examine  eU^lc 
BtatJoufl  in  the  South  Pacifie.  Of  the  Btations  of  I''reiich  obMrwn 
little  is  deiinitely  known,  although  they  will  occupy  a  few  poata. 

Each  party  mnet  be  provided  with  iiiKtromcnta  to  obserrs  tbt 
actual  tranvit,  and  it  must  fttrthcr  have  tho  me«iift  of  dctcnniniif 
accurately  time,  lonffilude,  and  talitwU. 

Of  these  g*ta*Uce,  the  latitude  and  the  local  time  are  moat  eanljr 
determined.  Portable  tran^tt-inKtramenis  will  suffice  for  the  fint  il» 
tenninatioD,  and  for  the  iccood  there  arc  various  adequute  meant. 

Tho  American  particti  are  each  to  be  provided  with  a  unall  poil- 
aUe  transit-Inatrument  and  zenitb-telescope  cootbiued,  which  uatn- 
menl«  are  now  making  by  Stackpole,  of  New  York.  ' 

These  are  intended  to  be  of  the  simplest  pomMe  eoDstraction  «ol 
of  the  greatest  attaioable  Htsbility,  and  they  combine  several  tt 
vantagea.  In  aoconlance  with  a  suggestion  first  proposed  by  Sb» 
faeil,  of  Munich,  the  tube  proper  of  the  telescope  will  be  redoctd  M 
one-half  of  the  usual  length.  A  prism  will  be  placed  at  the  («dtf  ' 
tho  tube  opposite  the  object-gUsH,  by  which  tho  rays  which  enter  tia 
telescope  will  be  turned  at  right  angles  through  the  perforated  ani 
of  tlie  pivots  of  the  iiislrument,  thus  utilizing  the  ueces&ary  length  (f  , 
thia  axis  by  making  it  an  integral  part  of  the  telescope.  ^| 

The  observer  will  thna  occupy  one  position,  no  matter  to  what  f^M 
of  the  meTidi»i  his  telescope  i«  |ioiiiied,  which  U,  in  itself,  a  gxfl 
advantage,  on  the  score  of  conveoience.  This  also  will  doabtlcM  «^| 
daoe  to  a  constant  personal  equation,  afi  it  has  been  shown  by  tiH 
director  of  the  Albany  Observatory,  and  others,  that  personal  (4^| 
tions  vary  with  the  altitude  of  the  ohsi-rvcd  star.  H 

Tliesc  instruments  are  provided  with  fine  spirit-leveU  and  «|H 
mioTometera,  whicb  fit  them  to  be  used  as  Eenith-tele«cope«,  and  ll^| 
to  determine  two  of  the  three  important  ^w^fjfo^   .  ^| 

The  parties  of  otlier  nations  will  use  similar  methods  for  thii  f^t 
pose.  The  coAnlinate  which  is  most  difficult  of  exact  detemunatioafl 
the  longitude,  and  the  problem  of  its  determination  will  be  aitadfl 
in  variout  ways.  H 

The  KngliKh  parties,  true  lo  the  traditions  of  Greenwich,  are  «>■ 
provided  with  portable  altitude  and  azimuth  instruments  with  wUH 
to  observe  moon  trausits,  both  in  the  meridUn  and  out  of  it.  A  lfl^| 
•eriea  of  such  moon-culminations  was  observed  between  Harvard  (^| 
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HBOhaerTatory  and  Qreeavioh  M>me  years  »go,  and  it  i*  now  known 

|p  ibe  rosoll  obt:iiiie<I  waa  greatly  in  error.     Indc-ed,  Pruf.  I'vircv, 

b  bia  disooaaton  of  tlie  series  of  obsorvationii,  eamo  to  the  concIuaSon 

Uu  it  was  impossible  to  tirrivc  the  tongitudo  of  a  plkcu  by  this  meana, 

mbtinJy,  within  one  secoud  of  tiam. 

The  Americans  3nd  Kussiana  intend  to  depend  on  the  occnititiona 
ttauMil  stara  by  the  moon. 

Oocnitaiiona  are  much  more  likely  to  be  fre«  from  systematic 
tmn  than  the  moon-culniiiiniionK,  and,  if  they  can  he  observed 
ikmnghont  a  lunation,  a  contpousatioi)  of  error*  will  obtain. 

The  Ruadaoa  iu(«nd  to  ma&k  their  ataiiona  of  obsurvaiion,  and 
nbtcqaevitly  to  connect  by  telegraph  St.  Pct«riibur);  with  the  most 
l^nctant  of  them.  The  Iranaporlaliun  of  chronometers  to  and  fro 
betvwD  the  atatiofui  whose  longitude  ia  thus  detcnniued  and  the 
■■Mr  oDca  will  aaanre  the  lon^^itude  of  the  latter. 

The  American  partiea  in  the  sontfaem  seas  will  be  transported  to 
Hm  rarions  atationa  in  a  nhip-of-war  which  will  touch  at  the  difiercnt 
iihadi  and  leave  tlie  parties,  and  which  will  make  ohrononii-trio 
MfriWont  between  the  various  stationtt.  Besides  thia,  all  existing 
'  tftgraph-liaea  will  be  ntiliied.  As  each  of  the  parties  of  each  natioa 
■  to  be  led  by  aome  astronomer  of  eminence,  it  is  certain  that  do 
wiU  be  neglected  to  make  the  preltmiuarjr  remilts  of  tbe  grealeafc 
accuracy. 

as  aaaistants  are  now  In  irnining  at  Greenwich,  Poltava, 

itngtoD,  with  the  very  instnimenta  which  they  will  nso  on 

Lttona. 

Washington  and  Poltava  an  apparatus  for  tJia  representation 

tranah  ta  hi  n««.   A  disk  r6ptv«enting  Venus  ia  caused  to  travel 

•a  Ulnminated  apaee  which  ia  representative  of  the  ano,  and  tbe 

oeea  of  the  transit  are  then  observed. 

this  way  it  is  hoped  to  obtain  an  idea  of  the  personal  error  of 

ebaerver  in  watching  contact*,  •<>  that,  in  rc<lu(!tug  the  obacrva- 

ot  the  tnnait,  all  peraoiiality  may  be  eliminated. 

Moat  of  the  American  partie*  will  start  in  the  spring  of  1874,  and 

I  tR<*r>l  in  tbe  most  expedition"  way  to  their  stations.    They  must 

bki  vitfa  them  *V€ry  t/ting  which  they  can  nectl  during  their  stay, 

Ir  ia  iBost  of  the  stationa  there  b  no  aupply  of  any  kind  to  draw 

We  can  hardly  realiitc  the  aliiolate  necessity  of  being  provided 
>U  ercry  thing  tliat  may  l>e  nreded  on  such  an  ei[ieditiua :  but  let 
%  gMi  Ure  tbe  feelJnga  of  an  aslroDomer  on  a  desert  island  with  do 
tter-driver,  or  with  no  ink,  or  matches,  or  soap  I 

IWnia  BO  npairiogablnnder  of  outfitting  in  these  eat>e«,  and  the 

care  htm  to  be  exercised  in  providing  fur  all  contingencies. 
Arrived  at  its  station  the  party  will  pat  up  its  observatory,  a  little 
or  canvas  hnt  w^iich  has  been  brought  from  America,  for  no 
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woo'l  ^rowa  on  this  island.    The  iDBlramenU  miut  ticxi  bo  mounted, 
and  all  gotten  in  readiness  for  work. 

Thu  astrononK^r  and  liis  iiesiriant  set  np  tho  IrnDiit,  the  biubII  ») 
toi'iiil  (fivf  inolica'  apcrliirv,  and  about  wcvi-n  feet  long),  and  the  cloel 
and  pruvide  safe  ]>lace«  for  lUetr  cbronugruph  and  ohrotwnirtcrs.    Sup-^ 
]jo6c  a  chroQomet«r-Bpring  breaks  now :  there  is  do  bolp  nearer  tha& 
New  York.     Tho  two  photographers  put  np  their  hut  and  prepare  fo»- 
work.    From  this  time  until  the  time  of  the  transit,  aU  a  work. 

Evory  day  the  methoda  wliicli  will  be  adopu-d  on  the  important 
day  are  r«bearud.  Each  one  does  the  rery  tJiiiig  whieh  ho  will  do, 
takes  tbo  very  steps  which  ht;  must  then  take,  and  turns  the  very  name 
mioronietcp-dcrews  junt  an  lie  will  turn  tlitm  in  I)cc-ember.  Thi*  is 
repealed  until  every  one  is  sick  of  it,  and,  from  a  aaa,  caeh  beuomea  t^- 
machlno.  ^H 

During  tho  nights  the  olucf  aitrononier  is  looldsg  for  occoltntion^^ 
or  taking  diUVrcntiul  mi.ia»ures  between  the  moon's  limb  and  a  stoTi 
while  the  ugit«i!iinnt  in  determining  time  and  Intitude.    Sometimes  th 
work  is  interchanged,  to  eliminate  any  penioital  ))eculiariti«')i  of  oi 
serving.     When  the  final  day  come&,  they  should  have  their  latitude 
and  longitude  thoroughly  well  known,  snd  thoir  cloclu  ftnd  clironom 
ctcrs  rated  perfectly.     The  phologmphem,  too,  thonld  know  the  exiLCt 
strength  of  both,  tlie  precise  time  i>f  exponure,  and  the  right  developer 
to  make  tlie  best  possible  negative  of  the  bud. 

When  tho  time  of  transit  actually  comes,  the  chief  will  be  at  the 
equatorial,  and  will  observe  tho  first  contact,  and  record  the  time  on 
his  chronogruph,  and  at  once  cominenoc  measures  of  the  distani-e  vf. 
cuii]it.    The  assistant  aiironomer  will  see  that  tho  hcIioKlat  which    i> 
to  throw  the  image  of  tho  snn  into  the  stationary  photographic  l«.-^1c- 
seope  does  this  properly ;  and  within  the  dark  room  the  two  phoi- 
raphcrs  miii>t  be  taking  uegittives  us  rupi<lly  uh  possible. 

This  eontiuuea  during  the  transit  from  first  to  second  conu>.;>i*T 
afterwanl  the  photographs  succeed  each  other,  but  not  so  rai>idly,  sud 
finnlly,  the  last  contact  is  mnrkod.     It  is  all  over  now,  and  there?  i* 
nothing  to  do  but  to  write  down  at  once  all  notes  which  are  to 
u«e<I  in  the  report,  and  to  prepare  for  a  journey  borne, 

Six  or  eight  months  on  a  rocky  island,  vast  expense,  and  in 
trouble  and  diMomfort :  but  Ujat  vaut  la  ehantiells.    The  moral  of  i( 
is,  tbnt  Seirnoc  expects  every  man  to  do  hi«  duty.    Let  as  hope  tiiil 
Bcieneo  will  not  bo  disappointed. 


ihoi-^" 
utaean^ 
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THE  PRIltART  CONCEPTS  OF  MODERN  PHYSICAL 

SCIENCK 

Bx  i.  B.   STALI.O. 
UL — TV  AMmmption  of  tht  EiterUial  SoUdity  of  Matter. 

r  cannot  have  CMApctI  tiui  notice  of  tlio  aitvntivt.'  niulvr  of  the 
[iM««g<;  i^uoi'^  in  my  last  |>aper  from  Prof.  TvuilttU'n  luciuru  on 
"tbc  Cm  of  tb«  Sctentifio  iBUgination"  tbat  Tyndall  urg<>s  tba 
itbuy  of  tli«  atomic  coDBtitiiiioD  of  mutter  as  tlie  only  theory  coq- 
■AMt  with  its  objectivi*  rvality.  He  tak<-s  it  for  granted  that  the 
■lUfmtiT«  1m*  b«twc«ii  thu  ili-finite,  iau);il)le,  iiuttd  atom  on  tbc  one 
had,  and  a  shadowy  abstraction — ■  "vibrating,  multiple  proportion, 
oranomerical  ratio  in  a  state  of  oscillation  " — on  th«  other.  Thcra 
iiao  doubt  that  the  opinion  thus  ciiprcAstid  is  »barrd  by  the  great  ma- 
jority of  phjFicifts,  as  wt-ll  *•  of  ordinsTT  nnlraincd  men.  To  the 
■iada  of  most  p«noaa,  as  to  the  mind  of  Tyndnll,  the  oonccption  of 
utter  iorolTca  the  notion  of  defiuite,  laugililn,  and  indt^ntruetible 
ttUdity.  It  u  the  general  iscit  assumption  tbat,  of  itn  three  moleco- 
far  Male*,  or  states  of  aggregation,  in  which  matter  presents  itself  to 
tW  MB«ea — the  solid,  tfac  li((uid,  luid  the  gnM'Ous — tbc  last  two  are 
ifanplr  disguiuM  of  the  first ;  that  a  gas,  for  instance,  is  in  fact  a 
pvap  or  cluster  of  solids,  tike  a  cloud  of  dnsi,  difliTriiig  from  such  a 
dmtd  only  by  the  greater  regularity  in  the  forms  and  distances  of  the 
(UliclH  vhrrcof  it  is  compoKod,  and  by  tbc  fact  that  these  ]>articles 
•s  tontroUcNi  in  the  case  of  a  gas  by  their  mutual  Attractions  and  ro- 
(oUooa,  while  in  the  case  of  the  cloud  of  dust  they  are  under  t))e 
Wij  of  «zirinsie  forces.  And,  while  the  transition  of  the  ihrt-e 
Soiecolar  states  into  each  other  in  regular  and  iurariable  ordtr  is  too 
KbiiiM  to  be  ignored,  it  ia  inppoMd  tbat  the  solid  is  the  primary, 
ttraal,  and  typical  ttat«  of  which  tbe  liquid  and  gaseous,  or  a<iri*j 
fann,  state*  are  simply  derivatives,  and  tbat,  if  tlie«e  states  are  con-^ 
adotd  aa  enolved  the  one  from  the  other,  the  order  of  evolution  ia 
fnni  the  solid  to  tbc  vapor  or  gas.  In  this  view  the  solid  form  of 
Bst<?f  is  not  only  the  basis  and  origin  of  all  its  further  deler  mi  nations 
-^  all  its  evolnlions  and  chsngos — but  it  is  also  the  primary  aud 
tTfmral  elffmcnl  of  its  mental  representation  and  conception. 

^hile  this  Tiev  of  IIk>  relation  between  the  ni'ilccular  slates  of 
-is  all  bat  nnirersally  prevalent,  it  is  not  difllcutt  to  show  that 
IH  in  irreeoncibible  conflict  with  the  facts  of  scientific  experience, 
in  ewlntioa  proceeds  from  the  relatively  Indetcrniinato  to  tbe  rela- 
tiirfy  Deierminate,  and  from  the  comparatively  Simple  to  the  compara- 
fiidy  Complex.  And  (con6niDg  our  attention,  for  tbe  moment,  to  the 
tn  attrene  terms  of  the  evolution,  the  solid  and  tlie  gas,  and  igy 
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noring  the  ii)t«rmedUt«  liquid)  a  comparisoD  of  the  gaBeons  with  (H 
Bolid  state  of  matter  at  once  shows  that  the  former  ia,  not  the  end,  bnl 
the  beginning  of  the  evolution.     The  ga*  is  not  oolj  comp«rativolj 
indeterminate — witliout  fixity  of  toIuhh!,  witliunt  crjnttallinc  or  otho. 
Rtruetuiv,  ftte. — but  It  also  exhibits,  in  its  functional  uiaiiifeatationi, 
tbat  aiuipiioity  and  regoltrit y  which  is  charaelensiic  of  all  types  oi 
primary  forms.     Lod^lg, ^r«f,  to  tbc  purely  physical  aspect  of  a  gtl 
—I  Bpeak,  of  coarse,  only  of  gases  whicb  are  spproxiniately  perfect, 
to  tbc  (txclu8ioii  of  vapors  at  low  tcmpi'niturea  and  of  gases  which  sn 
readily  ooereible:  its  volume  expitiidBi  and  contiaola  invera^j  as  lite 
pressure  to  which  it  is  subjected  ;  its  velocity  of  diffasion  is  inverself 
proportiotkal  to  the  square  root  of  its  density ;  ita  rate  of  expannail 
U  nniform  for  equal  incrementu  of  tempcratnrv ;  its  spcciGo  best  is  I^ 
aame  at  aU  temperaturejt,  and,  in  a  given  weight,  for  all  dciiaitJes  and 
□nder  all  pressures ;  the  specific  beats  of  equal  volume«  of  simple  aad 
inoondensible  gases,  aa  well  u  of  compound  gasea  formed  witfaonl 
condensation,  are  tbe  same  for  all  gases  of  whatever  nature,  and  so  oa. 
In  all  thc«e  re«pect«  tbe  contraiit  with  1>otb  tbe  liquid  and  nolid  foniii| 
the  relation*  of  wboso  vc^luniea,  or  structure*,  or  both,  to  temperatun 
and  to  ineeliaiiical  ]>res8ure  or  other  force  are  oomplioated  in  tbe  a- 
trane,  U  great  and  striking.     But  this  contrast  becomes  etUl  man 
dgnal,  tecondlif,  under  the  chemical  aepeet.    We  cannot,  in  any  proptr 
senM,  assign  the  proportions  of  volume  in  which  the  combination  of 
solids  and  liquids  takes  plnoL — indeftl,  tbe  comhiriatiou  of  soIiJt  il 
such  b  impossible — and  the  numbers  expressive  of  tbe  proportions  of 
the  combining  weights  upon  their  face  eihibit  an  appearance  of  in» 
lation  anil  irregularity  whieb  tbe  most  sustained  endeavors  of  Bdre- 
tjfi<!  men  (such  as  l>umaH,  Strrcker,  Cooke,  L.  Jleyer,  ^lendelejcJf,  tol 
Baumbauor)  have  benn  unable  toobliterate.  In  the  combination  of  gaw^ 
on  the  contrary,  all  is  simplicity  and  order.    "The  ratioof  voIaiiUS,lB 
which  gases  combine,  is  always  simple,  and  tbe  volume  of  tlie  rvsnttliy 
gaseous  product  bears  a  simple  ratio  to  the  volumes  of  its  oonstitacali* 
—such  is  tbc  law  of  tbe  combination  of  gaseous  volumes  known  aithl 
law  of  Gay-Ijoasae.     By  wciglit,  tlic  ratio  of  Gombination  betvees 
hydrogen  and  chlorine  is  I  to  35.5 ;  by  volume*,  one  volume  of  b^ 
drogcn  combines  with  one  volume  of  ohlorinfl  (tbe  voltunea  b«iif 
taken,  of  course,  at  tbe  same  pressures  and  temperatures)  so  as  I*  ' 
form  two  volumes  of  hydrochloric  acid.     Oxygen  and  hydragea  M» 
binn  in  tbi;  proportion  of  16  to  2  by  weight;  but  one  volume  of  0^  i 
gen  combiues  with  two  volumes  of  bydrogeii,  forming  two  vekiM  j 
of  watery  vapor.    Nitrogen  and  hydrogen,  whose  atomic  wdght*,* 
called,  are  14  aud  I  respectively,  combine  in  the  simple  ratio  of  osl 
volume  of  nitrogen  to  three  volumes  of  hydrogen,  the  combinsiioa  i* 
ffulliug  iu  two  volunm  of  gaseous  nmmoniii.     And    rarbon,  wh(M 
*  atomic  weight '  is  13,  tbougb  it  cannot  be  actually  obtained  in  p^ 
eons  form,  is  asanmed  by  all  cbemiata  (for  reasons  not  neoesMijlU 
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SHe  bere)  to  oonibine  with  bjdrogea  in  the  ratio  of  one  volume  to 

ha,  M>  u  to  yield  two  volumeti  of  marsli-jjas. 

It  tteau  to  be  evideat,  then,  that  the  typical  and  primary  Htat«  of 
Btdo  i«^  not  th«  solid,  but  the  fjas.  And,  tliis  being  so,  it  foUowa 
tint  tb»  nolpcular  evolution  of  mnttor  conforms  to  tbo  law  of  all  evo- 
IntiMi  in  proecoding  from  the  indeterminate  to  the  dvterminutv,  from 
Iktinple  to  the  complex,  from  the  gaseous  to  the  solid  form.  This 
ii  ID  longer  a  mere  pn^suniption;  if  the  nebular  hypothesis,  eo  called, 
ifar  haag  stripgwd  of  its  iwo-cMiential  featured,  is  recognized  as  a 
tiw  tbieory— >4»  it  i»  by  nil  the  prominent  phy)itci«t«  of  the  day  sinc« 
thcrecvot  revelatioDa  of  the  apeclroscoiie^the  gaaeoua  form  of  matbir, 
il  fact,  precedes  the  li<)uid  and  solid  forma  in  the  order  of  Nature, 
vd  the  solid  is  not  the  ioitisl,  hat  the  eoncluding  term  of  material 
tnbitioo.  Inumuch,  tbercfon',  uk  tfav  explanation  of  any  phenomenon 
CMiiMs  ID  the  exhibition  of  its  gonesis  from  its  tiimplest  iKiginningwj 
ttfron  its  earliest  forms,  the  gaseous  form  of  matter  is  the  true  baaig^ 
bt  the  explanation  of  the  solid  form,  and  not  conversely  the  solid  for 
A*  explaaatioQ  of  the  gae. 

Prom  the  foregoing  considemtions  I  tJikc  it  to  b*.-  evident  that  the 
Ina  Klation  betu'ecD  tl>e  molceular  ttatm  of  matter  is  the  vxiict  ro- 
mac  of  thai  universally  auumed.  Tlie  universality  of  thia  asaump- 
IH,  however,  indicates  that  it  is  not  due  to  a  mere  chanee  error  of 
yiwlilimi.  bnt  to  some  natonil  bias  of  the  mind.  The  question 
intm,  tlMrefora:  What  is  the  origin  of  this  prevalent  delusion  m- 
^cMtag  the  confitilution  of  matt«r?  I  lieliere  the  answer  to  this 
^Mwino  to  bo  exc«i-dingly  simple,  and  important  in  pro[ioriiou  to  iis 
i^Uaty.  There  are  c«rtatn  fallacies  to  which  the  human  intellect 
kStUe  by  nsasoo  of  the  laws  of  its  growth  which  I  propose  to  call 
itiHtural  fiillacieis  one  of  whi^^h  is  that  the  inti-llrct  tends  to  eon- 
ImA  the  order  of  the  genesis  of  lis  ideas  resiieoting  material  ohjt-cia 
tilh  the  order  of  the  geoeaia  of  these  objects  themselves.  It  is  well 
bova  that  the  progress  of  our  knowledge  depends  upon  analogy — 
^ftu  a  rsdnction  of  ih«  St  range  and  Unknown  to  the  terms  of  the  Fn* 
Miliar  and  Koown.  lu  a  certain  HCnse  it  is  true,  what  lias  been  ofU-n 
aU,  that  all  cognition  b  recognition.  "  Man  constantly  institute* 
■— yaiiauBB,"  eaya  Pott  ("  Ktymologlfcho  Forschongcn,"  ii,  136), 
'htvMB  tbo  new  which  presents  itself  to  him,  and  the  old  which  be 
■fandy  Iebows."  That  tlii*  Is  so  is  shown  by  iJie  development  of  lan- 
gM^u  The  great  agent  in  the  evolution  of  language  ia  metaphor — 
Ik  tnofTerenoe  of  a  wo^d  from  its  ordinary  .ind  received  meaning  to 
■■  Mslogoas  one.  Tliis  Irani^forenec  of  the  name  descriptive  of  a 
taad  familiar  thing  to  the  designation  of  an  unknown  and  un- 
r  thing  typifies  the  proceeding  of  the  intellect  in  all  cases  where 
felnli  with  new  and  strange  phenomena.  It  OMimiUtes  these  ph»- 
■■■ms  to  thvte  which  arc  known ;  it  identifies  the  Sintngc,  as  fur  as 
iwrfbli,  with  the  Familiar;  it  apprehends  that  which  !a  extraordinary 


and  uncommon  io  terms  of  t.liai  wbicli  h  orditinry  and  common.  Bat 
tltal  wfiich  U  most  obrions  to  the  senses  is  botli  the  earlit«t  mid  inoet 
persistent  prcsenoo  in  conscious nr«t,  itnd  thus  rooeives  the  utanip  cf 
till*  grcatt-Mt  Auniliiirilj:,  Now,  tht-  most  obtnuivc  fi>rni  of  matter  ^H 
the  solid,  and  for  thia  reason  it  is  ibut  form  u-liicli  i#  flrsl  cogniz«i^l 
hy  tbe  infant  intellect  of  mankind,  and  thiu  een-ea  aa  the  boats  for  th« 
Bubseqncnt  recognition  of  other  fonnE.  Accordiiijfly  we  (itid  tliat,  on 
the  early  stages  of  humitn  hiittor}-,  tbii  solid  nionc  wdm  appi-chendod  as 
matvml.  It  wax  lung  bi-fore  even  almospberio  air,  obtnixiro  as  it  was 
In  wind  and  stonn,  came  to  be  known  as  a  form  of  matter.  To  lliis 
day  words  signifying  wind  or  bicath— <mtmtM,  tpiritiu,  geitt,  ffliont^ 
etc. — an.'  tfao  terms  denoting  that  which  in  the  fundamental  oorrelate 
of  matter,  tivcu  in  the  languages  of  civili»!d  nations.  And  it  la  very 
(]ue9<tioHabIe  whether  either  the  ancient  philosophers  or  the  im-iHscval 
alchemists  distinctly  apprehended  any  aerit'orm  substance,  other  than 
atmoepboric  nir,  as  muterlal.  It  in  certain  that  np  to  tho  time  of  Van 
Uelmont,  in  the  latter  part  of  tlw  «iiteenlh  and  the  firnt  decades  of 
tho  )icvt-nteonth  century,  aCriform  matter  was  not  tbe  subject  of  itu^_ 
tiilned  aetentific  investigation.  ^H 

It  is  obvious,  then,  that,  whilv  the  progreas  of  ci'olution  in  Kalare 
ifl  from  the  nOrifonn  to  tho  Holid  stale  of  matter,  the  progrr^s  of  the 
evolution  of  knowledge  in  the  minds  of  men  waa  conversely  from  Ibv     i 
Bolid  to  tbe  aeriform ;  and,  na  a  consequence,  the  U>riform  or  gaseona 
state  came  to  be  appreliended  as  a  mere  modification  of  solidity.    For 
tbe  same  reason,  ttie  first  form  of  material  action  which  wns  cppr^H 
bended  by  the  dawning  intellect  of  man  was  the  intc^rncliun  bctwe«A^ 
Bolitls — mechanical  interaction — and  from  this,  again,  it  followed  that 
tbe  diftm'ncc  between  the  solid  and  the  gas  was  apprehended  as  a 
mere  ditTerence  of  distance  between  the  aolid  particles,  as  produced  by 
mechanical  motion.  ^H 

Again :  familiarity,  in  the  minds  of  ordinary  men,  is  nnivcnwUv  coi^^ 
founded  with  #iniplioily.  And,  the  explanation  of  a  pbenomi-tiou  ei>i»> 
aisiing,  aa  we  have  seen,  !n  an  exhibition  of  its  g«]ie*is  from  tls  aimpleat 
beginuitigs,  the  mind,  in  its  attempts  to  explain  the  gnseons  form,  nal- 
orally  retnicea  the  step*  in  the  evolution  of  its  ideas  concerning  matter 
— of  its  concept*  of  matter — back  to  the  earliest,  most  familiar,  and 
then-fore  apparently  simplest  form  in  which  matter  was  and  is  appre- 
hended, and  assumes  the  solid  particle,  tbe  atom,  as  the  ultimate  fact, 
as  the  primary  clement  for  all  rcpresentHtion  and  conception  of  jtifl^— 
teria)  eiistence.  j^| 

This  is  not  the  place  to  develop  the  important  conseqiicnc^a  whicB^^ 
flow  from  tbe  tolal  subversion  of  the  prevailing  concepu  nrfpe<'ting 
the  eonstiiution  of  matter  that,  in  my  judgment,  is  Inevitable.     When 
it  comes  to  be  fnlly  reatixcd  that  an  aSriform  body  is  not  a  ^roup  of 
absolute  solids,  but  is  elastic  to  the  core;  that  a  gas  is  a  gas  tlirougb*      j 
out,  and  in  its  very  essence ;  that  in  the  simplest  states  of  matter  there 
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is  no  iil>»olut«  residuum  vhick  is  exempt  from  all  oliango  and  rcmnSiis 
eoniiaat  amid  all  variaiioo — irhea  ilio  reUiiou  of  ])rimi>rdial  mattc-r  to 
it«  atructaral,  or  rather  formalivc,  a^ncira  ia  properly  anderetoo>I — 
tho  whole  scieoeo  of  molecular  statics  and  dynamics  will  prcis  at  onco 
fur  tlioTough  rvorganization. 

It  majr  be  proper,  in  tbia  eonncotioti,  before  I  prooued  to  tlie  di> 

Cttasion  of  another  topic,  to  say  a  feu*  words  about  the  ordiuary  tu^ 

obanical  explaaatiou  of  the  molecular  states  of  matter,  or  states  ot 

aggregation,  on  the  basis  of  the  atomic  theory,    lliis  explanation  pro- 

omds  on  the  aKsiimptton  tluit  the  molecular  states  an-  produc^'d  by  tliu 

eoiiflici  of  antagoiiiallo  ocntro)  forces — molucnlar  attraction  and  repul* 

Aon — the  pre|>onderanc9  of  the  one  or  the  other  of  which  ^\\^  rise  to 

the  solid  and  gaseona  forms,  while  their  balance  or  equilibrium  results 

in  tho  liquid  state.    The  utter  futility  of  this  explanation  is  apparent 

at  a  glauoi*.     Even  waiving  the  oonaideralionii  prvicnteil  by  Herbert 

Speilcer  ("  First  Principles,''  ]>■  8",  tt  stq.)  that,  in  view  of  the  ueee«»ary 

rariatioQ  of  tiie  attractive  and  repulsive  forces  \a  the  inverse  ratio  of 

the  aqnarrs  of  the  distimce«,  tlic  constituent  atoms  of  a  body,  If  they 

are  in  e^uilihrlo  Ui^ay  particular  distance,  muot  be  equally  in  eyuilibrio 

at  all  other  distances,  and  that  their  denuty  or  state,  therefore,  muH 

be  invariable;  and,  adniiitin^r  that  the  inerease  or  diminution  of  the 

ttpnbivc  foroe,  A«af,  may  render  the  preponderance  of  either  force, 

ud  thn<  the  change  of  deiially  or  state  of  aggregation,  possible :  vhat 

b«eoDM)  of  the  liquid  state  as  corrcaponding  to  the  exact  balance  of 

tbtM  two  forces  in  the  absence  of  external  coercion  ?     The  exact  bnl- 

aaceoftbetwo  opposing  forces  is  a  mere  mathematical  limit  which 

nun  bo  passed  with  the  slightest  proponderanoo  of  eilher  force  over 

"UOtkBr,     All  Itodiei  being  subject  to  continual  changes  of  tempera- 

iBt.  Iha  equilibrium  can  at  best  be  but  momentary  ;  it  must  of  necea- 

lilj  be  of  the  moat  labile  kind.     If  the  mcchanicftl  explanation  of  tlio 

BolKular  states  were  ralid,  all  bodies  would  present  the  pheiionieua 

'ibibited  by  arsenic  under  the  action  of  heat — they  would  at  once  pass 

''OB  iho  solid  into  the  gaseons  form,  the  intervening  liquid  state  vao- 

'■Uag  after  the  manner  of  all  limits. 

,  Hie  notion  of  tli«  estcntial  solidity  of  matter  of  nocesnity  leads  to— 
^■hlted,  at  bolloin,  ia  identical  with — the  aK«iimption  of  tlii  absolute 
■UrdBeat  or  unchangealillity  of  volume,  and  thus  involves  the  theory 
^f  the  atomic  constitution  of  mailer  in  its  ordinary  form.  This  as- 
sumption is  conneeu^d  with  another  fallacious  bias  of  the  mind,  wliicli 
toftolta  from  tlie  inability  of  tho  mind  to  consider  phenomena  other- 
Yiae  than  lingly,  and  under  some  one  definite  ojipect — the  tendency  to 
Mssigo  absolale  limits  to  every  series  of  material  phenomena.  It  has 
been  a  favorite  tenet,  not  only  of  metaphysicians  but  of  physicists  as 
well,  that  reality  is  ogniiuiblo  only  as  absolute,  pcrmanenr,  and  inv»> 
riable,  or,  aa  the  metaphysicians  of  the  sixteenth  and  Kuvenleenth  een- 
turiea  expressed  it,  tu6  specie  aterni  et  absoluti.    This  proponition,  like 
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Ro  iDuiy  others  which  haw  vcrvvd  a«  pillon  of  imposing  mctaplif^^| 
struolun-»,  i*  the  iirvoioc  0|>[iu«ito  i>r  thf  truth.   ^U  mati^*!  naXt\jw^ 
in  its  uaturu,  iioi  abaolute,  liul  et^-utiklljr  relative^    All  materal  i» 
ality  d^'pends  ujxtn  determiuatioa ;  aud  dt^tenninaiioD  is  eeseniUSj' 
Umitntion,  as  evt.'u  ISpiiioia  well  knew.     A  *Mbiug  in  and  by  iu«lf"u 
an  impossibility.     And  1  may  udd  here  (witbont  dwelling  upon  it  (ll^ 
thcr,  a  dismuwion  of  this  subJ<M:t  being  foreign  tn  my  thcmir),  the 
**  thing  per  »€  "  is  not  only  Im^iottaibk,  amcoixling  to  tlic  criX«ria  oS  on 
intellect,  but  it  b  not  the  obji'ct  of  knowledge,  iu  aoy  watt/t,  tod  tnt 
not,  thercfon-,  bo  the  legitimate  subject  of  specnUtioD.    Aa  Ftrritf 
wotild  saj-,  wv  can  neithvr  know  it  nor  bo  tgnonnt  of  iU     I  do  noi 
spenk  licrv  mert-ly  of  objcvts  witliunt  rrlation  to  the  intellect,  in  iIm 
teiiM  of  Ferrii:r'i<  "  Theory  of  Iguoranoe,"  hut  of  objectn  wiiliout  r«b- 
tion  to  each  other.    "  Wo  only  know  any  thing,"  justly  says  Jota 
Stnan  Mill  ("  Examinattaii  of  Sir  W.  Ilamilion's  Philosophy,"  l,  14]^ 
"  by  knowing  it  .is  dintinguitihvd  from  Notnelhing  ct*« ;  all  oonsciow 
Dcwi  i«  of  (liflV-ruiu'c ;  two  objects  is  the  •malb-sl  numbiT  required  W 
constitute  eonscioauiesa ;  a  thing  is  only  secu  to  be  what  it  ia  by  ct» 
tnst  with  what  it  is  not."    Here,  again,  the  doctrines  of  peyciiologj' 
are  corroborated  by  the  teachings  of  the  science  of  language.  "  Worili,'' 
aays  Kov.  Rlcriani"  Gamclt  ("  PhiloIogiMl  Esiiays,"  p^  S82),  "exprai 
the  relations  uf  things;  and  this.  It  is  believed,  is  strieily  apjiticahle U 
«very  word  in  ererj'  langnage,  and  under  every  posMble  modificatii^B 
Among  those  who  hare  had  oeeasion  of  late  to  iitsist  upo*  ^M 
n-lalivity  of  »U  olijcctivr  reality  in  Pmf.  Holniholti.     Speaking  of'^l 
inveterate  prejudiev  aceonling  to  wliii.'h  the  qualities  of  thtnga  i^H 
be  analogous  to,  or  identical  with,  our  perceptions  of  them,  he  i^H 
("  IHe  ncuercn  Fort«ehrilte  in  der  Theorie  des  Sehens,"     Fop.  w^| 
Vortiacgo  II.,  as,  et  ifq.)  :  "  Every  property  or  quality  of  a  thing  i^M 
reality  nothing  elso  than  it*  capability  of  prxxtncing  certain  e&ccU^| 
Other  things.     The  effi>ct  occnn  cither  between  oonuattiral  ]>srts  of^| 
same  body,  so  as  to  produc«  dilteronocs  of  aggregation,  or  it  proot^H 
from  one  boily  to  anoi  her,  as  in  the  caae  of  chemical  reactions ;  or  ^H 
cITi^tn  arv^  upon  our  orginis  of  sense  and  manifest  thetniwlree  as  ■*<^| 
tions  suofa  as  those  with  which  wc  are  here  oonecrned  (the  Kei>Mti^| 
of  sight).    Such  an  effect  we  call  a  '  property,'  its  reagent  being  ^M 
derstood  without  being  expressly  mentioned.     Thns  we  speak  of  i^H 
'solnbilitr^  of  «  wnlistance,  meaning  its  behavior  toward  water;  ^M 
speak  of  its  '  weight,'  meaning  its  attraction   to  th«  earth ;  ami  ^M 
may  justly  call  a  substanoe  '  blue,'  under  the  tacit  assumption  tlisl^^f 
are  only  speaking  of  its  action  upon  a  normal  eye.     But,  if  wbal^J 
call  a  property  always  implies  a  nJation  between  two  things,  the^H 
properly  or  qu.ility  ean  never  depend  upon  the  nature  of  one  >g^| 
alone,  hut  exists  only  in  rehilion  to  and  dependence  on  tJio  Datan|^| 
some  second  object  acted  upon.    Hence,  there  ia  really  no  wna^H 
talking  of  properties  of  light  which  belong  to  it  absolutely,  tDde|^| 
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Acntly  of  ftll  other  object*,  and  which  mra  snppoE«(l  to  be  reproaentitblA 

^n  llw  RMiitationK  of  lliv  liuinvi  eye.    Tlic  notion  of  such  propertica  U  a 

COBtTndlction  In  itwlf.     They  ciuinot  poflHn>ly  vx'vH,  and  therefore  we 

tannot  expect  to  find  any  ooincidence  of  otir  (teimations  of  color  tviili 

IwJitJM  of  light." 

^     Tb0  Aradamental  truth  which  U  implied  inlhoMBentencesieof  sach 

FlmuiMadADt  importanco  that  it  U  hardly  pooHittk  to  be  loo  emphatic 

'     in  iu  ttat«iDeDt,  or  too  profoM  in  itH  illu»trntion.     AW  quality  is  rela- 

titn;  tU  action  is  rraclton  ;  all  forco  in  antugonixm ;  all  loMsuru  i«  • 

ruk  betWMCi  t^miH  neither  of  which  is  absolate;  every  objeetirely 

I      nd  thing  is  a  t«rm  in  numherlesa  svries  of  mutual  Implicalioun,  atid 

I     iti  niliiy  outside  of  lliese  series  is  atterly  inconceivable.     A  malt-rial 

I     tmity,  alMolute  in  any  of  its  aspects,  would  bo  nothing  lees  than  a 

SnlU  infiRituiIo.     Thoni  is  do  absolute  iiiAt<-riAl  quality,  no  absolute 

■Mriiil  substance,  no  absolute  physical  unit,  no  absoluivly  simple 

l^jaeal  entity,  no  ab«olut«  constant,  no  absolule  standard  cilhcr  of 

qaalhy  or  quality,  no  absoluto  motion,  no  absolute  rest,  no  absolute 

law,  no  absolute  H]>&ce.    There  is  no  physical  thing,  nor  is  there  n 

ml  or  {ytncoplna)  element  of  such  a  tiling,  whioh  is  cither  its  own  nup- 

.      pon  or  its  own  mvamiro,  and  which  abides  either  quautilaiively,  or 

I     ^ufiuiively,  otlicrvriM  than  in  perpetual  cliange,  tn  an  unceasing  flow 

('tnuiions.    An  object  is  Iar;;e  only  aa  compared  with  another  which, 

UltVRD  of  this  compansoEi,  is  small,  but  which,  as  a  tei-m  in  a  com* 

pMica  with  a  third  object,  may  be  indefinitely  large ;  and  the  com- 

priKn  which  dcUrminos  the  magnitude  of  objects  is  belwecu  ita  terms 

*!(■*;  Rcd  not  bctwix-n  any  or  all  of  these  terms,  and  aii  absolute 

•wdtrd.     An  object  is  hjinl  as  compared  with  anollier  which  ia  soft, 

Wl»hich,  iji  turn,  may  be  contrasted  with  a  third  still  softer;  and, 

^6*01,  there  is  no  standard  object  which  is  cither  absolutely  hard  or 

*wlutoly  soft.     A  body  is  simple  as  comjiared  with  the  compound 

"•(•which  it  enters  as  a  constituent ;  but  there  is,  and  can  be  uo  physii- 

^y  real  thing  which  is  abfolutely  umplo,    Similarly,  all  cbangea  of 

I'Oiiiion  or  distance  between  two  bodies  are  wholly  relative,  and  it  is 

^  nutter  of  purely  arbitrary  dcl^trmiiiation,  which  of  them  i«  luken  as 

*mog  at  rest,  and  which  as  in  motion.     It  is  equally  true  to  aay  that 

^(u  earth  (alia  toward  tho  apple,  and  thai  the  apple  falls  toward  the 

^wtb. 

I  may  observe,  in  this  connection,  that  nut  only  the  taw  of  causality, 
^hv  porsiitcoce  of  force,  and  the  uidealructibility  of  matter,  hare  their 
*^»ot  In  the  relativity  of  all  objective  reality — bang,  indeed,  atJnply 
^Bfercnt  aspects  of  this  relativity — hot  that  Xewton's  lirst  and  third 
lawa  of  motion,  as  welt  as  all  laws  of  least  action,  so  called,  in  me- 
chanics (including  Gauxs's  law  of  movement  under  leaot  c»(^rcion),  are 
Imt  corollaries  from  the  same  principle.  And  the  fact  thai  every  thing 
is,  Id  iU  manifest  existence;,  but  a  group  of  relaiioDS  and  reactions,  at 
once  aoconats  for  Nature's  inherent  teleology. 

Vot,   IT.— 16 
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The  truiJi  that  all  our  knowledge  of  objective  reality  dej 
the  eetablishment  or  recognition  of  rel&lions,  haa  been  proci: 
innnmerablt^  thinkers,  bat,  ncverLbeleM,  is  constantly  lost  ^\A 
■gnorc'l.  TIktc  Ia  iiuthuig  more  intemting  anil  inUrDctive,  ti 
review  of  ilio  errors  and  |ieri>lexitiec  that  bave  been  entsilcd  h 
rejection  or  diflregard  of  this  truth  both  npon  metaphysical  *pi 
tion,  and  ii]>on  physical  ectcncc.  The  ontological  vagsiies  spaa 
the  proposition  that  all  reality  is  in  its  lost  elemcnls  abcolote,  di 
of  conrxo,  eoncem  na  here ;  there  Ix,  however,  one  form  of  tJiie  M 
sition  which  is  eo  intimately  connecled  with  the  main  subjecCf 
discnssion,  that  it  is,  perfaajie,  well  to  indnlj^c  in  a  pfl&sing  aUuBtou 

Leibnitx  plaees  at  the  head  of  his  "  Monadotogy  "  the  principli 
there  mtist  \i«  simple  snbstanccs,  buenusc  there  are  componnd 
stances.     "  Keceta*  Mt^  he  say*,  "  dart   tuhatfintias  timptiea 
donttir  eompoiittB.'"    Thia  enthymeme,  ihongh  it  has  been  long 
exploded  in  metaphysics,  is  still  regarded  by  many  physicists  aa  ] 
of  the  real  existence  of  absolutely  simple  constituents  of  matter.  ■ 
ertbelcKn,  it  i*  obvions  tluit  it  is  notlung  bnt  a  vicioos  panlog 
fallacy  of  the  class  known  in  logic  as  fallaciea  of  snppreMcd  t 
The  existence  of  a  ooroponnd  snbsiaDce  certainly  proves  tbe  ex 
of  component  parts  which,  rdativdy  to  thU  fvbtlance,  arc  simph 
it  prove*  nothing  whatever  as  to  tlic  simplicity  of  these  parts  ia 
selri';". 

Among  ttie  most  notable  intellectnai  hobbles  resniting  ftu 
attempt  to  deal  with  quantity  as  an  absolute,  self-detenoinii^ 
are  the  rarioas  theories  of  infinitesimals  in  mathematics,  and 
ml  basis  of  the  diRbrentiiil  and  integral  ealcuhis.    The  considi 
of  these  tlie»ries  is  beyond  tlie  limits  of  my  ta»k,  which  n-stiioU 
the  discussion  of  qnestlotis  relating  to  physical  BcieDO&    Bat 
these  limits,  it  is  by  no  meann  difficult  to  find  conspicuous  proo 
fact  that  the  suppoaed  physical  constant  of  weight  am)  rotna 
"  atom,"  is  by  no  means  ihe  only  absolute  real  term — (ho  on!| 
in&nitnde — which  is  postulated  by  physical  science  in  its  most 
forms.    }Tow  completely  the  minds  of  modem  phyeioista  are 
control  of  the  conceit  that  plivHioal  entiltes,  for  purpows  of 
apprehension,  can  be  disentangled  from  the  net-work  of  relatv 
part  of  which  they  pre*enl  themselves  both  to  thought  and  to  »eni 
at  once  seen  upon  the  most  cursory  examination  of  the  remarl 
speculative  writings  which  have  b«H'n  published  of  late  by  end 
acientifir  men.    I  select  fi^m  iho  many  lectures  and  essaya 
class  which  have  fallen  under  my  notice,  a  lecture  detivered  No 
3,  ieC9,  in  the  Aula  of  the  TJniveraity  of  liepsic,  by  Dr.  C  N' 
(Professor  of  Mathemntics  at  the  anirersity,  and  well  known  as 
antJMn-  of  several  important  contributions  to  the  theory  of  Abelj 
legrals),  "  On  ilio  Principles  of  the  Galileo-Newtonian  TTieory. 
'"Ccber   d]«    Friociiiira    (l«r  Qatiloi'S'eirliw'Mlien  Thcori«. 
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iM  part  of  tbtfi  locturo  is  vilbont  special  intcraat  for  ne  hero ;  1>ut  tlie 
Monul  part  is  ol'  the  f;rcAteM  pORHiblo  dignificaiivo  »m  aii  cxhibitioo  of 
tht  UndrDCy  of  pIiyHJoiau  U>  po>lulat<!  (Ictcrnibatit  laxt  cJcmcDte,  ab- 
uhM  fpalial  limits,  and  invariable  physical  standards  in  the  eonstrtic- 
lioaof  material  phenomena.  Kor  this  reasoo,  I  ehall  take  the  liberty 
t  rtptoducing,  as  literally  as  is  possible  in  n  t rani! lat ion,  th«  most 
lot  passages  of  this  part  of  thv  U-oturo. 
"Til*  priaoiples  of  th«  Galileo -XewtotMau  theorica,**  aoy*  Prot 
>ftBRisnn(^.  ei(.,p.lJ),  "consist  in  two  laws — the  law  of  inertia  pro- 
cliiaiid  by  Galileo,  and  the  law  of  attraction  added  by  Newton. . , , 
A  oul«rial  point,  when  onci;  ut  In  tnotton,  free  from  tlto  action  of 
iBcttranvono  force,  nnd  wholly  left  to  itself,  continut's  to  uiovc  in  a 
•flight  lino  »o  as  to  describe  equal  apaccs  in  equal  times.  Such  is 
o's  law  of  tuenia.  It  ia  impossible  that  this  proposition  should 
1  in  its  present  form  as  the  comer-stono  of  n  scicntltic  edilice,  as 
tbt  itining-point  of  mathematical  dednction^  For  it  is  perfectly 
■intdligible,  inaKmiich  as  we  do  not  know  wlint  is  meant  by  "mo- 
lioa  IB  a  atraighl  line,"  or,  rulher,  iiiasmneh  as  wo  do  not  know  that 
the  wwtla  "  motion  in  a  ctraif'ht  line "  are  susceptible  of  various  in- 
MiprMations.  A  motion,  for  instaDce,  which  is  rectilinear  at  seen  from 
lb  earth,  would  be  cnrvilincar  as  seen  from  th<!  aun,  and  wool*!  bo 
NfKsnted  by  a  dilTerent  curve  as  oflcn  ni«  M-e  change  our  point  of 
^liKmiioa  to  Jupiter,  to  Saturn,  or  another  celestial  body.  lu 
tHitt,  every  motion  which  ia  rectiliuear  with  refercnoo  to  one  cetee- 
tiil  body,  will  appear  cnrvilinear  with  reference  to  another  celestial 
Wy. 


"The  words  of  Galileo,  according  to  which  a,  inAtcrial  point  left  to 
'Mf  proce^-ds  in  a  ctniigbt  line,  appear  to  us,  therefore,  as  vrorda 
*>thoni  meaning — as  expressing  a  proposition  whieh,  to  become  io- 
■*iligihle,  is  in  need  of  a  definite  backgronnd.  TUetv  mutt  be  giuen  in 
■Ai  mtwrse  »om<  tjxcuil  b^dy  aa  the  boH*  cf  our  eomparUon,  at  th« 
t^jM  in  r^erwce  to  vAich  all  motions  are  to  be  e»timaied ;  and  only 
^eo  such  a  body  is  given,  tiball  we  be  able  to  attach  to  those  words 
t  ileSnito  meaning.  Now,  what  body  is  it  which  iB  to  occupy  thid 
Qiioest  jtosition  ?  Or,  are  there  serei-al  such  bodies  ?  Ai^  the  motions 
o*ar  the  earth  to  he  referred  to  the  terrestrial  globe,  pcrhap*,  and 
l^  near  the  sun,  to  tl>o  solar  sphere  ?  ,  ,  .  . 

"Unfonnnatcly,  neither  Qnliico  nor  Xewton  gives  us  a  definite 
"•nter  to  this  question.  But,  if  we  carc-ftilly  examine  the  theoretical 
■railiire  which  they  erected,  and  which  has  since  been  continually 
Muj^ud,  its  fonndations  can  no  longer  remain  hidden.  We  rtadily 
*tnluil  aU  (utuat  or  imaginai/te  motions  in  the  univerte  mvnt  he  r»- 
hftd  to  one  and  the  satne  body.    Where  this  body  is,  and  what  are 

"^tnnliwH  phaluo  In  in  .luU  d^r  tTnlcrnliSt.  1.«tptl|E,  ain  S.  NoTovibtr,  18S(. 
^  Dr.  d  Itsowwn,  ord.  Pntmor  dtr  Mittivnuitlk  ka  dcr  UnlrertUJlt,  LeSpilg,"  Me. 
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tlio  reasons  for  assigning  to  tt  this  «ininc»t,  and,  M  it  wtro,  Mrmp  ' 
position,  those  nrv  <|uc)itio».<i  to  which  there  is  no  answer. 

**  /( wiU  be  n€ceatanf,  therffore,  to  «»tabli»h  the  projio$iti<ui,  «t  ik  i 
fintprineipU  oftht  OalUto-Netetonian  tMory,  tAat  in  $omt  vnhtat^ 
place  qf  (A«  tinip«r»«  then  ia  an  vrJmotcn  boil!/— a  f>o^y  aktfhi^ 
rigid  and  vnvhcmgtahk  for  all  time  in  itt  Jt^un  and  dimtmivtu.  I 
may  be  ptrmitUd  to  call  thia  body  "  Tbe  boot  Alpba."  /(  kmU 
t/>en  be  ueciMary  to  add  tfiat  the  motion  of  a  body  wotdd  import,  tut 
its  ehange  of  pUux  in  r^crence  tothg  earth  or  run,  btU  Us  cAaagt  ^ 
position  ia  rrfarnee  to  tha  body  Alpha, 

"Proialhtspouttof  vieirthebwof  Oatilcois  Hi-«ti  to  bavc  k  difiMiti 
roeaniDg.  This  meaoiiig  presents  itself  as  3  second  prinoiplc,  wbidi  il^, 
thai  a  material  point  left  to  itwilf  progresses  in  a  Mraighi  linfr— |iii^| 
ceeds,  therefore,  in  a  courec  vliich  ia  rvctilinear  in  reference  to  ibfii 
body  Alpha."  '} 

It  will  l>u  observed  thai  tlio  assainptlon  which  nndarlws  all  lUl 
rvasoiiing  of  Prof.  Xeumann  is  that,  to  eonoeirc  motion  as  real,  rl  il 
oecessAFf  to  conceive  it  as  absolute — an  sssumptioa  in  every  rrjp«a 
analogous  to  that  of  Prof.  Tyndall,  aocording  to  which  the  reality «C 
matter  implies  it«  constitution  from  absolute,  unvarying  elenuotti 
Tb.i  logical  parentage  of  tlio  body  AI]>ba  b  proci^cly  the  samsastlilf 
of  the  "atom."    And  I  may  add  that  the  aseum|»tion  of  VnC  Kiw 
mann  i«  the  tacit  assumption  of  almost  all  the  pbysicUta  and  phikMi 
phers  of  the  day,  although  it  is  not  usunlly  developed  to  its  laitMB*! 
«qticDce».     It  is  o»G  of  the  t^ski  of  ncrbert  Spencer,  for  iuslanoevto' 
exhibit  the  contradictions  involved  in  the  essential  rclatirityof  motaK 
"A  body  impelled  by  the  hnnd,"  says  Spencer  (" Finst  Ptk 
chap,  iii.,  |  1 7),  "  is  clearly  perceived  to  move,  and  to  mon- 1     . 
inito  direction :  there  sccnid  at  first  sight  no  possibility  of  doubtngi' 
thai  its  motion  ia  real,  or  tliat  it  is  toward  a  given  point.     Vet  it  fi 
ea«y  to  show  that  wo  not  only  may  be,  bat  usually  arc,  quite  wreng  ia ' 
botJi  these  judgments.    Here,  for  Instance,  ia  a  ship  ithich,  for  ii»' 
pUcity's  sake,  we  will  sapposo  to  be  anchored  at  the  equator,  wiii  hvJ| 
head  to  the  west.     When  the  captain  wsllts  from  stem  to  EtHii,il' 
what  direction  does  he  move  ?    East  is  tlio  obriaits  answer— aa  tk 
Bwer  which  for  the  moment  may  pass  without  criliciuii.    But  nowtli 
anchor  is  heaved,  and  tbc  vessel  sails  to  the  west  with  a  velocity  «i{i4 
to  that  at  which  tlie  captain  walks.     In  what  direction  does  he  mC 
move  when  ho  goes  from  stem  to  stern  f    Tou  cannot  say  ca^l,  for  di 
Teasel  is  carrying  him  as  fast  toward  the  west  aa  he  wallu  to  the  taH^ 
and  you  cannot  say  west,  for  tlic  converse  reason.    In  reaped  to  cV^[ 
TouiHliDg  space,  ho  is  stationary,  though  to  all  on  board  tbe  ship  If 
seems  moving.    But  now  are  we  quite  sure  of  this  conclusion  ?    Is  ki 
really  stationary  ?    When  we  tnke  into  account  the  earth's  laoliN 
round  its  axis,  we  find  that,  instead  of  being  stationary,  be  v*  trard' 
ing  at  the  rate  of  1 ,000  miles  per  hour  to  the  east ;  so  that  neiihc^ta 
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motion,  U  any  thing  like  the  truth.  Kor,  indi'od, 
91  funli«r  conaideraitOQ,  shall  we  find  tfa«  revised  conclusion  muoli  bet- 
tec.  For  W6  have  forgotten  to  allow  for  tbe  earth's  motion  in  its 
Mill.  ThU  being  aome  09,000  miles  per  hour,  it  fullowK  tliat,  oMuming 
the  iin;e  to  be  tntd-d.if ,  lie  it  moving,  not  nt  the  rate  of  1,000  miles 
prrhour  to  tbe  east,  but  at  tlio  nto  of  67,000  mites  per  hour  to  tho 
»»l.  2faj*,  not  even  now  have  we  discoYCred  the  true  rale  and  the 
inie  direction  of  hts  movement.  With  the  earth's  progress  in  its 
urbit,  wv  have  to  join  that  of  thu  whole  »olar  system  toward  the  con- 
KiUatioR  Hercules ;  and,  when  wo  do  this,  we  perciMve  that  he  is  mov- 
ingntither  east  nor  west,  bat  in  a  line  inclined  to  tbe  plane  of  llio 
nliptlo,  and  at  a  velocity  greater  or  less  (according  to  the  time  of  the 

•)  than  that  above  natnsd.  To  which  let  m  add  tliat,  wcr«  the 
fflfo  amn^mcnts  of  onr  tidcreal  tyttcm  fully  known  to  uo,  we 
iAoald  probably  discover  the  direction  and  rnt«  of  hb  actual  move- 
to  diO'er  considerably  even  from  tbese.  Uow  illusive  are  our 
of  motion  is  thus  made  sufficiently  manifest.  That  which  seems 
IBo*!ag  proves  to  be  stationary  ;  that  which  iccms  stationary  proves 
lolenovEng;  while  that  which  wc  conclude  to  be  going  rapidly  in 
mdlrcctlon  turua  out  to  be  going  much  more  rapidly  in  the  op]ioaite 
AMion.  And  so  we  are  taught  thst  wbnt  we  arc  conscious  of  is  not 
IW  na\  motion  of  any  oVycct,  cither  in  its  rate  or  direction,  but  merely 
lUODtioa  as  mea:<nrcd  from  an  assigned  position — cither  the  position 
'•WmIvos  occnpy  or  some  other.  Ytt  in  thU  vrryproees*  of  con- 
AiiimgtKat  tht  motion*  tet  perctivean  not  tlie  real  motions,  we  taeitlj/ 
■nose  that  tKerc  ar^  re^l  mottont.  In  revising  our  successive  judg- 
■ntl  Mneorniiig  a  body's  course  or  velocity,  we  take  for  granted  that 
t^U  an  actual  conrso  or  an  actual  velocity — wc  t<ik« /or  granttd 
^thtre  are  Jixcl  polnfa  in  tjtace  teith  rfxp'ct  totehick  all  motion* 
otckioluK  V  and  \eejind  it  {mpo**ible  to  rid  oundoea  of  thi*  idea. 
^^totAefoff,  absotuti  motion  cannot  even  b«  imaffined^  much  leu 
^•Ww.  Motion,  at  taiinff  place  apart  Jrom  thone  limitation*  oftpaee 
■'W  tM  hahitualiy  astociait  tritA  it,  i*  totally  vnthinkaUe,  For  mo* 
<l«i  Is  obango  of  place ;  but,  in  unlimited  sp:ice,  change  of  place  is 
'^tncrivable,  because  place  itself  ia  inconceivable.  Ilaoe  can  be  con- 
««TBd  only  by  rcrerencc  to  other  places ;  and,  in  the  absence  of  objects 
'"(penrd  through  «pacc,  a  place  conld  \ie  conceived  only  in  relation 
^  the  limits  of  space ;  whcneo  it  follows  that  in  unlimitiMl  space  place 
'ttnot  be  conceived — all  plaM-ji  must  be  equidistant  fV<ora  boundaries 
t^do  not  CJtiHt.  Thus,  while  we  are  obliged  to  think  that  there  is 
iBtbaolute  motion,  we  find  absolute  motion  incomprohonsible." 

1  kave  quoted  this  elaborate  exposition  from  the  text  of  Mr.  Spen- 
<*, because  it  most  clearly  evinces  tho  difficulty  oxprrienced  cren  by 
*W  who  habitually  insist  vpon  the  mlalivity,  not  only  of  all  our 
*(tul  knovlodge,  bvt  also  of  all  our  possible  cognition,  in  freeing 
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tlicmM^lvcs  from  tUo  jircjudico  that  uothiug  can  b«  real  vlitch  ti  iot 
absolat«. 

Prof.  Xeumaan  is  oot  content  with  Ebowing,  or  auenptiog  to  ibor, 
thftt  tbc  reality  of  motion  nvccMitatcs  iht  ix-fcrrneo  to  a  rigid  Mf 
nnokangeablc  in  ita  [losilioa  in  ajtacp,  but  bo  M:cl(ti  lo  vcri^  tUi  » 
gumption  by  asking  bimsolf  tlie  qnestion  what  cons«que»cc«  tpuU 
ensue,  OQ  the  hypothesis  of  the  mere  rclatiriiy  of  motion,  if  bU  be£a 
in  tpBoe,  except  ooe,  were  Mioihilntcd,  "Let  n«  enppose,"  he  (Jjt 
(foe.  eH.,  p.  37),  "tbftt  ainoiig  tbv  tilars  tbero  is  one  which  cooriKU  «f 
fluid  matter,  and  which,  like  our  earth,  ia  i»  rotary  motion  around  M 
axis  passing  through  its  centre.  In  consequence  of  this  tcotiod,  Ij 
Tirtoo  of  tbc  cenlrifugit)  forces  developed  by  it,  this  star  will  kiTC 
tlic  form  of  an  ellipsoid.  What  form,  now, I  ask,  nil)  this  atar  uwna 
if  suddenly  all  other  celestial  Ijodiea  are  annihilated  ? 

"  These  centrifugal  forces  depend  solely  npon  the  etat«  of  the  star 
itself ;  they  are  wholly  independent  of  tbc  other  celcctial  bodid 
These  forcer,  tlicreforc,  as  well  as  the  ellipsoidal  form,  will  persist,  Ir 
respective  of  the  eontinncd  existence  or  disappearance  of  the  otk« 
bodies.  Bat,  if  motion  is  defined  as  something  relative — as  a  telstitB 
change  of  place  of  two  points — (be  unswor  is  very  different.  IC<tt 
this  assumption,  we  suppose  all  other  cclestiDl  bodtca  to  be  anniliilitt^ 
nothing  remains  but  tlte  material  points  of  which  the  star  in  qneiiwi 
itself  consists.  But,  (heu,  these  points  do  net  change  their  lelxdi*! 
positions,  and  are  therefore  at  rest.  It  follows  that  the  star  matt  !>• 
St  rest  at  the  moment  when  the  annihilation  of  tlic  other  bodies  tskis 
place,  iind  therefore  mnst  asHumc  tbc  spherical  form  taken  by  all  befia  , 
in  a  state  of  rest.  A  contradiction  so  intolerable  can  be  avuiilcdailf 
by  abandoning  the  assumption  of  the  relatirilyof  motion,  and  c»- 
oeiving  motion  as  absolute,  so  that  thus  we  arc  again  led  to  the  prift- 
eiplo  of  the  li«!y  Alpha,"  i 

This  reasoning  of  Prof.  Neumann  is  Irrefutable,  if  we  concede  tka  i 
admissibility  of  his  hypothesis  of  the  destruction  of  all  bodies  in  fpM* 
but  one.  Bat  the  very  principle  of  relativity  forbids  such  an  hypo*-" 
etis.  The  annihilation  of  all  bodies  bnt  one  would  not  only  dem^ 
the  fnotion  of  this  one  remaining  body  and  bring  it  to  rest,  at  IV 
Neamann  sees,  but  it  would  also  dcmtroy  its  very  eritUiice  and  bifl 
it  to  naught,  as  he  does  not  see.  A  body  cannot  sarvive  the  ^sM 
of  relations  in  which  alone  it  has  its  being ;  its  prMente  or  potUttM 
Rpace  is  no  more  poMKiblv  without  n'fercnce  to  other  bodiec  thaafl 
change  of  petition  or  praaioe  is  possible  without  such  reference ;  M 
as  I  have  abundantly  shown,  all  properties  of  a  body  are  in  ibdiv 
ture  relations,  and  imply  terms  beyond  the  body  itself.  He  4 
put  by  Prof.  Xcuniann  is  thus  an  attc«tation  of  the  truth  that  thn 
aential  relativity  of  all  phyiiical  reality  implies  the  peraisti-uee  hfl 
of  force  and  of  matter,  ho  that  his  argument  is  a  demoost ration, ■ 
of  the  falsity,  bnt  of  the  truth  of  the  principle  of  relativity.  I 
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At  th«ro  18  DO  lTn«un<]itloiiat  iti  sulijvctivc  llioiight,  ko  tbire  ii  no 
Ali«alute  in  objective  T«aUly.  TLere  k  no  aboolutc  HyMtvin  of  co- 
ndkttt*  in  itpuoc  to  wbich  the  positioos  of  bodies  and  ibcir  cliungv* 
cm  be  referred ;  and  tbfro  ih  ni.<ithcr  an  abeoluto  measure  of  <iuantit7, 
nor  ID  aloMlnle  standard  of  quality.     Thtrt  i*  no  phytical  comttmt. 


A  POWDEll-MILL  EXPLOSION. 


Bt  VILUAH  AIKUAV. 

IFK0P06E  to  liltTO  a  talk  about  an  exiiloeioa  of  a  pou-der>iuil].  It 
^  iMTer  been  nj  Itnp  to  mo  one  described,  and  it  has  eevuied  to 
■utLMau  aocount  of  an  occurrence  of  tlii»  »urt,  which  docit  not  come 
uidtr  oominoD  obeervaLion,  might  not  be  uufnleri-sting. 

Ifliik  i-splosiona  are  not  the  final  cause  of  powder- works — tliat  is, 
*Ul»  ihcy  arc  not  built  expressly  for  the  purpose  of  exploding — yet 
llej  ate  looat«d  with  nrfcrciico  to  it.  It  wan  iho  fortune  of  this  writer 
to  Mtde  for  a  number  of  years  within  a  few  milca  of  the  powder- 
BUnbctorics  of  tbe  Uesers.  Dupont,  of  Uelawsre,  and  so  had  oppor- 
Miitiu  of  obNen-ing  Ibo  thing  of  which  ho  speaks.  These  works 
*Ul probably  bu  a  fair  <-ianiplo  of  others. 

ThiM  powder-mills,  perhaps  tim  most  eitmsivo  in  the  oouatiy.are 

*h)at  three  miles  above  the  city  of  Wilmington,  oo  the  bunks  of  the 

^ooilyirine  Rirer.    The  position  was  selected,  some  fifty  or  more 

ywi  ago,  by  the  father  of  tbo  pn-scnt  proprietors.    It  is  one  of  the 

"Htt  bcaaliibl  in  UiIm  whole  land.    The  river  flows  through  an  ex- 

*ltilile  valley,  where  al  every  step  some  new  beauty  of  woud  and  hill 

^aciuta  the  eyes. 

The  powder-works  aro  plaood  at  wide  intervals  for  perhaps  a  half 
*>iilc  along  the  banks.  They  an  no  SL-ctuded  and  bidden  that  they  are 
^(Tor  aceo  or  known  to  be  there  by  an  onlinary  or  uninformed  trav- 
^Sigr.  Shotdd  you  bo  riding  along  one  of  the  hilly  and  beautiful  roads 
tisar  the  tnills,  yon  would  not  only  find  nothing  to  suggest  their  prox- 
inuty,  but  conld  only  by  inquiry  discover  the  roads  that  lead  to  them. 
Thu  older  Dupont,  father  of  the  late  illustrious  Admiral  Dupont, 
was  A  nan  of  remarkablu  energy  and  business  ahiliiy.  In  nothing  did 
be  ahow  his  character  and  foresight  more  than  in  the  seWti'in  of  iho 
loeadoa  of  these  mills.  During  the  adnunistratiou,  or  after  it,  of 
Pnndent  Jefferson,  Dupont  came  to  this  country  from  his  native 
Vraace  with  the  purpose  of  establi«hing  a  manufactory  of  gunpowder 
io  lODia  favorable  locution,  lie  found  his  way  to  Mrgtnia,  and  made 
tbe  ao(|aauitsnco  of  Jefferson,  who  cordially  welcomed  him  to  the  bos- 
phalitica  of  Mooticello. 
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Anxious  to  promote  the  proepcrily  of  that  noble  Stst«,  Jeflcnfl 
urged  upon  llupont  V)r£>;inia  as  the  plam  whera  his  r  niili  iiipliH|| 
works  ehould  be  CGlitbliHliiNl,  and  dotHincl  Inm  with  tbc  courUMttrf 
bis  home  until  lie  could  cxUibil  tu  liiin  ihe  capabUilies  and  atlructiocL 
of  the  country.  M 

Dupont  accepted  the  invitation,  and  willingly  and  carefully  sun 
ined  tbe  various  places  brought  under  bis  notice.  After  %  few  wcdfl 
of  inspection  and  exploration,  he  roliictAntly  informed  Jefltncii  thH 
b«  ooutd  not  eco  bis  way  clear  to  Kettio  in  Virginia.  fl 

"Is  it  that  the  country  in  not  favorabl«f  "  asVvd  bis  cnterlaioeiifl 

"  No,"  was  tlie  reply  ;  "  it  is  magnificent."  fl 

"Cannot  favorable  locations  b«  procured?  la  DOt  vateifwiM 
abundant  ?    Cannot  materials  bo  found  ?  "  fl 

"Tl**,  yct>,  but  I  do  not  like  one  tlting  thst  I  find  hore."  I 

"But  what  is  that r'  I 

**  It's  your  institution  of  slavery.  I  cannot  settle  wlme  it  will  ■ 
atymnd  me."  fl 

So  Uupont  came  north,  and  the  powder-manafactories  were  ifl 
established  in  Virginia.  fl 

Thn  city  of  I^tcrson,  near  Kcw  York,  was  then  a  small  rPliJ 
with  ita  glorious  falls  of  tbe  Passaio  not  utilised  to  death  as  thay  |9 
to-day,  and  withont  a  mannfiaclory  of  any  importance  within  iu  fH 
cincts.  Dupont  was  freely  offerci!  n  location  tbcre,  and  waa  strai^jl 
inclined  to  accept  it.  Every  thing  wa*  faTorabIc ;  the  position  of  ifl 
land,  the  unbounded  &ciliti«8  of  wat«r-power,  ease  of  imnsportaticfl 
accessibility  to  a  large  city,  all  pointed  out  the  desirableness  of  ifl 
locality;  bat  tbe  sagacious  man  declined  all  offers,  fl 

"  I  see,"  said  lu',  "that  thiti  beantirul  spot  will  not  remain  ni^| 
years  as  it  is  now.  Before  long,  a  city  or  town  will  grow  up  JH 
here ;  eitenuve  manufactories,  attracted  by  tbia  unlimited  fnpplrfl 
water,  wilh  so  many  feet  of  fsitj,  n-ill  line  the  banks  of  tbis  ri^v 
When  thut  time  cnmcf,  t)ie  inhuliitants  will  not  brook  the  preseacsfl 
a  powder-mill,  and  I,  after  yearv  of  labor,  and  when  all  roy  worfci  ^| 
ettsblished,  will  be  compelled  to  move  off  and  away.  I  most  fifl 
Bome  place  where  I  enn  icaeonnbly  hope  to  rvmain  nndistorbed."     I 

The  sududecl  bank*  of  the  Bntnilywine,  in  Delaware,  invited  Ufl 
and  the  works  were  erected  in  its  quiet  ralley.  H 

llio  tract  of  land  first  purchased  was  large,  occupving  both  baiH 
of  the  river.  It  has,  in  the  lapse  of  years,  been  gradually  idckmH 
in  si*e.  The  Duponts  never  wll,  but  are  always  ready  to  hoyllM 
which  lies  in  their  vicinity.  Ilie  same  policy  which  shaped  tbe  actij 
of  the  father  has  been  continued  by  the  sons — to  acquire  a  pt«p(^| 
so  extensive  that  no  nei^hborinfi;  proprietor  can  be  near  enoa^  ■ 
desire  the  removal  of  their  works  or  be  injured  by  their  proxtodll 
This  they  have  acM>m  pi  lulled.  The  country,  for  perhaps  a  mikM 
either  side  of  the  Brandy  wine  River,  is  in  their  possession,  and  do  id 
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^BvmitUttcc,  ftsc«pi  b}'  (heir  eotiscut,  wiiliio  tlic  poaBibililj-oflmnn 
|k  ui  exploBion  in  tlieir  works. 

Urn,  wliile  saeh  explosions  arc  mon;  or  less  frequent,  the  dctona- 
tiwof  ona  of  tlivin,  if  it  W  not  of  sprnial  vtoloncr,  cxcitca  <m\j  tbe 
fuiag  nmarlc  of  a  dweller  in  tbe  neigliboring  city  of  Wiliniiigton, 
uA  Bcrer  injures  any  one  outside  the  irorke. 

Nm  only  is  th«  geot^r.tl  locxtioD  Rclvctcd,  but  the  varioua  buildings 
<f  dten  powderwnsniifactorii!*  ire  pLujod,  in  ntfcrrnco  to  tbft  ever- 
pmcBt  d«ng<-r  of  ftii  explosion.  Tlte  workii  arc  not  votincCtM  with 
ate  toother  in  o»e  great  baildin^,  or  in  a  connected  6f  ries  of  build* 
iap.  Tb«y  are  bnilt  alon;;  the  nver-banks  tor  over  half  a  mile  on 
other  nde,  and  with  so  much  of  distanc«  botwoen  tlicm  that  Ak 
uflosion  in  one  does  not  ordinarily  eommuDioate  ItRclf  to  anolJicr, 
uA'iU  (Ir^truptircctTootsdo  not  extend  beyond  tbe  immediate  Wciiuiy 
tf  the  building  in  which  it  ocvmred. 

Tbe  buildings  ihemfidves  ar«  conrtnicted  carrfuUy  with  reference 
u  thwe  accidents.  They— at  l«ist  thovc  where  the  procttxii  of  muia- 
bitat*  rcsches  the  utage  of  daugcr — are  built  of  stone,  with  threo 
mrire  walU  of  (oUd  muonry  some  ten  or  twelve  feet  tliiL-k.  Tbe 
iiQib  ude,  tbat  which  lo(^  toward  the  river,  is  nia<le  of  liqht  frame- 
ntk,  The  roof  is  constructed  as  simply  as  powible,  and  is  Inid  npoo 
||^atla,and  not  built  into  them. 

^Hlw  dcaif^  of  this  niitJioil  of  construction  may  be  readily  aeen. 
■  u  ezploiion  occurs,  ibc  boarded  roof  and  side  of  the  building 

Ky  yield,  and  are  blown  into  the  river,  while  the  mas*ivo  walls  of 
ibcr  threo  sides  withstand  the  alioek.  llie  building  \i  like  n 
mortar.  By  this  adililionat  precaution,  the  lateral  eflect^  of 
iplMton  are  prevented,  and  the  boildings  on  either  eide  arc 
•tsevaUy  protected. 

TWh  precautionary  messnrt^s,  however,  are  not  always  effectual. 
4l  a  gmersl  thing— for  explosions  of  greater  or  leu  violence  arc  not 
^A«|Mat — a  single  dnll,  heavy  detonation  is  heard,  and  it  is  almost 
i^amlm  il  by  those  residing  in  the-  neighborhood.  If  slight,  it  may 
tMQy  be  taken  for  the  noise  of  a  blast  in  tho  quarries  near  by.  At, 
iiQcitaia  itagraof  tho  manufscture,  the  machiuery  is  set  in  motiOD, 
mi  tbe  woHman  leaves  the  room  when  the  danger  is  most  imminent, 
Mtb  not  neoewarily  lost  by  the  accident.  Tlw  only  harm  that  haa 
<WiiiiaJ  is  the  loss  of  lliu  simple  macliiucry,  the  materials,  and  the 
I^Mrponiod  vl  the  boUding. 

'  Snwttmea  the  oase  is  very  different.  I  have  a  very  vivid  remem- 
)iWM  af  OBCk  It  was  the  first  and  the  most  severe  of  which  I  had 
lay  expcneocfb 

I WM  ritting  witb  *ome  friends  in  the  parlor  of  my  house,  at  about 
Ana  e'efocic  in  the  morning,  when  there  came  a  sudden  jar  and  a 
fcttfal  iboek  of  some  very  heavy  body  falling,  as  I  thought,  upon  tbe 
rbieii  ran  along  ibc  rear  of  the  honse.     I  !itnrt«d  from  my 
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wax,  and  toward  the  iloor,  to  ecc  vliat  hud  bKppcoed  there,  Iput  bd 
Ecarc«Iy  rispQ  wIh'ii  another  concuniiion  and  s  mighty  detoiiiu« 
eanw.  I  tuppoitcd  that  a  very  h«avy  {it&ce  of  urtilltry  )iwl  Ikvh  du- 
charged  in  the  Glr«el,  just  in  the  rear  of  th«  house.  Ik-fore  !  co^ 
rea«h  the  door,  but  a  few  fbct  away,  then)  came  another  detooatioi 
aad  another  Icrrific  jar,  which  »lioolc,iis  the  otfaors  haddoDe,lhabaiM 
to  it!  foundntiouR.  The  ihre«  rejiorts  were  in  Kuch  rapid  atiAonuM 
&a  to  he  almost  HimultaDcous,  but  thon^ht  was  quicker  than  they,  aoi 
leaped  from  suppositioD  to  sappo«tion  io  an  inf  taou  'Ilie  last  com* 
eioD  dissolved  my  douhbt  as  to  tliv  origin  of  those  that  had  prootdtd 
it,  and  I  at  once  looked  in  the  direction  la  whicli  I  knvw  ihe  powdn- 
mills  to  lie. 

A  spectacle  of  exquisit«  heaoty  and  enblimHj  met  my  eyes,  vhidi 
irill  abide  in  my  memory  fortnrvr.  I  c»n  hardly  expect  to  convey  to 
the  reader  the  imprvuioD  which  it  made  upon  ine.  Towpriiig  is 
the  heavens,  sliarply  defined  against  the  deep-blue  sky,  waa  a  colaiB 
of  dseiling  white,  perhaps  a  mile  in  height,  and  a  tboasand  f««t  ■ 
diameter.  Its  sides  were  evenly  cut  and  in  perfect  symmetry  throagh> 
the  whole  length  of  the  manrclous  column,  till  they  sprvad  out  01 
either  »i<Iu  al  the  top  in  a  broad,  palm-like  cauopy.  Tlie  mid-day  m 
was  shining  upon  it,  and  lighting  it  up  with  an  noearihly  eplendoi, 
while  it  ECcmcd  to  stand  almost  over  us.  We  gazed  avo^tradi  soi 
entranced  upon  it,  and  could  easily  think  of  tliut  pillar  of  dond  tktl, 
ill  the  olden  lime,  stood  in  ita  awful  majesty  in  front  of  the  camp  of 
Israel 

It  was  so  vast  that  it  seemed  close  at  hand,  although  it  was  tint 
miles  awar.  We  watdied  it  silently  till  it  slowly  changed  Its  ton 
and  gradoally  drifted  in  great  cnmnlous  clouda  away.  It  was  a  lioM 
of  singular  and  glorious  beauty,  such  as  I  never  expect  to  see  sfsia- 

lu  this  insianeo  tlirvv  buildings  had  licen  destroyed.  The  An^ 
of  Uie  explosions  was  exceedingly  marked  and  peculijir,  diflcrvnt  tnP 
any  tiling  thai  1  had  previously  known.  It  tad  a  sort  of  perrsiSlt 
character  that  siiggcBtcd  the  cauK)  as  being  immediately  al  ksai 
Illy  Grst  imprcHMon  was  not  of  somulhing  at  a  distance,  btit  ralhtf  <( 
the  jar  of  a  heavy  body  falling  within  Ibnr  or  6ve  feet  of  wlienvc 
were  sitting,  and,  when  it  was  repeated,  of  a  cannon  discharged  elM 
by  the  house.  It  sccmod  to  be  underneath  and  all  aroand— to  lUl  ^ 
very  earth  and  air. 

This  pervasirc  character  of  the  shock  is  Tcry  remarkable.  It  is  ik 
same  in  all  that  I  b.tve  beard.  It  seems  to  be  felt  scarcely  note  n» 
lentiy  in  the  immediate  vicinity  of  the  place  where  it  occurred  tlM 
miles  away.  In  thiscaso  wo  vitc  between  three  and  four  miles  otr,soj 
yet  tliv  explosion  could  scarcely  have  been  more  startling  and  scth^ 
felt,  or  liave  seemed  nearer,  to  those  who  were  within  a  few  rods  of  tbi 
place.  Indeed,  on  certain  occasions,  the  violence  of  the  shock  is  ftk 
much  more  at  a  distance  than  close  at  hand.    Jn  one  instance  Ihttl 
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Teiiwinl>er,  ibe  dctonAtitm  nml  vvnctiNsioii  •kvxk  fvlt  atxl  liCArd  ditttinctly 
Bodtererely  in  Pliilsiidjiliia  ui^  in  Clio.tter  Couuty,  Peunsylvuiiiii, 
tonu  tliirtjr  miles  nway,  while  ibey  were  ecsmel;  noticed  in  AVi!- 
mbgtou. 

1li«  louDd  anil  thack  of  tbpse  exploeions  mu»l  be  strikiiiglf  similar 
lothoieof  ail  earthquake.  A  fcwy«»ra  sinct: — it  wniioii  thu  wry  duy 
that  Chicago  waa  buraiug — a  flevvre  shock  of  a»  earthquake  wum  fvlt 
in  Wilmington,  Del,  and  its  vicinity.  It  is  described  to  mo,  by  those 
vhouperioocpd  it,  »»  pcciilinrly  aUrming.  The  concuiMion  was  ter- 
rifie,diaklng  tbeltouscs,  opening  doors,  disturbing  furnitnre,  nnd  the 
Iwm  of  the  report  was  exceedingly  loud  and  atartliiig.  In  an  initnut 
til  iaidnctjrely  sprang  to  their  western  windows,  and  almost  at  onoc  on 
(Ttry  soceesiblo  roof  spectators  were  gaung  toward  the  northwest,  the 
d'mtioa  in  wbiob  the  Dnpont  powdor-works  arc  Kituatcd.  Tho  univer- 
ul  impresHion  vru*,  that  thcru  had  be«n  an  vxpIoKtou  of  unusual  vio- 
l^M  at  tliosfl  works.  It  was  only  wlien,  after  a  time,  no  ootuinn  of 
"Dolt  was  seen  lo  rise,  that  any  other  explanation  was  enggested. 
"K  Doife  and  the  concusnion  were  pnciitcly  like  what  had  often  Wlu 
^■anl  bvforc  on  such  an  occasion. 

The  perrasive  character  of  the  sound  and  the  shook  in  both  the 
'^nbiuakc  and  the  explosion  of  a  powdcr-magaune  are  probably  due 
•*  tlw  samo  cause.  Thoy  arc  propagated  along  the  line  of  rocky 
"•^la.  A  continuous  stratum  of  rock  itxlcndg  fruni  tbc  Bmudywinu  to 
n)iUdelpbia  and  its  neighborhood,  and  this  givM  an  obvious  cxplanu' 
»oa  to  the  fact,  to  which  allusion  liaa  already  been  made,  that  the  dti' 
'^nation  and  concussion  are  beard  quite  aa  distinctly  as,  and  sometimes 
'*ot%  •(>,  at  a  distance,  than,  at  a  point  nearer  at  hand. 

I  was  curious  to  witness  the  elTects  of  un  exjilosion  nt  tho  place 
'bwra  it  occurred,  bo  I  set  out  at  once  for  it.  A  great  concourse  was 
'"»ODgiDg  the  aTonne  leading  toward  tho  powder-milia,  and  dotting  the 
"^Mi  which  lay  between  tbitm  and  tbo  city.  There  was  do  time  to  be 
'^t  IB  hiring  a  vehicle  ;•«,  giving  some  specimens  of  tail  pi-dLsiriunisra, 
'**med  of  yore  in  the  streets  of  New  York,  I  was  soon  in  advance  of 
J"«  crowd,  and,  in  company  with  a  young  and  wiry  Scotchman,  whom 
'  Oonld  not  outwalk,  was  over  the  b^^auciful  hilU  and  through  the 
*<K(d»  wbicb  skirt  the  Brandywino,  and  at  the  place. 

It  was  dilBoDlt,  indee<!,  na  I  think  of  it  now  after  some  years,  quitu 
!'**possible,  to  realize  what  had  taken  place  not  an  hour  before.  Tiie 
**>k7  was  at  its  noon,  and  the  lovely  valley  was  sleeping  in  quiet  boatity. 
^ll  was  )>crfMt]y  still,  with  nothing  to  snggest  the  terrible  cccatrcnoc, 
*^vepl  it  might  be  those  two  or  three  rounded  heaps  yonder,  over 
*htcb  a  white  oaovas  sheet  was  thrown.  Under  them  lay  the  poor 
Mutilated  remains  of  what  a  little  while  ago  were  stalwart  men.  It 
**s  not  good  for  lovod  ono  or  strnngcr  to  look  upon  them  now  1 

What  itreck  me  more  than  any  thing  else  was  the  peculiar  air  of 
^Wanliness  and  order  that  was  over  the  place.     Every  thing,  trees, 


156 


THE  POPULAR   SC/BXCE  MOKTHIY, 


1 


etoncN,  roiLil-tiod,  were  all  blackcticd,  tut  nil  yinn  vmontlily  tvi^^a 
•Mmed  as  if  some  time  before  there  had  be>^n  a  Gre  uhicH  Itad  IiIm^ 
ened  evcrv  thing,  and  thnt  eoniG  one  had  gone  round  aftenmd,  uA, 
carofnl!}*  gathering  np  and  coiiTcyiog  nwsy  oil  the  dibrit,  had  tex> 
[MilouHly  Hwejyt  tito  whole  with  brmma,  Icaring  only  tb«  eoot-Maiu 
behind  S 

Ifothing  of  the  sort  had  been  done.  ller«  was  simply  the  nmk 
of  the  storm  Uiut  had  a  Ulllo  while  before  swept  the  spot.  Uaully, 
the  force  of  the  cxjiIoh'ioii  is  t>o  groat  that  no  dUrrit  can  bo  left  bthiai 
It  is  nmply  hurled  out  of  existence.  TiK-re  are  no  broken  boani*  ot 
piece*  of  shingle,  or  bila  of  wood,  to  be  fonnd.  They  vanish  in  an  b- 
etnnt.  Tlio  grunnd  it«olf  has  a  fingnlariy  emoothod  appearance, : 
beaten  down  and  roiindt^  off! 

Then  wcrefev  ([uesiions  to  be  niiked.  On  theM  occasJOD* 
proprietors  and  workmen  are  reticent,  and  information  is  ool  readily 
iicoeseible.  IiKleed,  inquiricc  ss  to  the  cause  of  the  explosion  are  gtfr 
orally  naclcM>.  If  it  }iM  been  through  the  agency  of  a  cirelees  workman, 
he  is  not  there  lo  loll  tl)e  tale.  Tlie  man  nearcvt,  and  tn^nit  itoquainifd 
with  the  fact,  is  probably  the  one  who  in  an  instant  passe*  out  of  hfi^ 
often  totally  vatiiehes  fitora  human  sight,  not  eren  a  frsgnentof] 
body  rvmaining  behind. 

That  many  of  these  accidents  are  ennM-d  by  the  cnreleasn 
workmen,  there  can  be  no  donbt.  It  is  needle&s  to  say  that  the  i 
precaution  is  taken  to  guard  the  safety  of  the  men  and  the  works, 
as  floors  flooded  with  water,  xhoos  in  which  only  copper  noit*  arc  - 
etc.  The  reader  will  perhapd  smile  when  we  say  Ihat  smokmt/  n  il^ 
Bolutely  prohibited.  Yet,  incredihle  aa  it  may  appear,  the  aBtboritf 
of  the  proprietors  is  absolutely  neoet»ary  to  enforce  this  prohitiitia& 
A  proprietor  of  a  powder-mill  once  said  to  mo,  that  in  the  face  of  thi 
ever-present  danger,  and  of  the  most  pusitire  orden.  It  was  imponiUi 
to  prercnt  the  nien,  at  times,  from  taking  their  lighted  pipes  into  da 
works;  that  ho  had  detected  the  men  thrusting  their  lighted ppfi 
into  their  jncki-t^poekets  to  escape  ob»cr\'ation,  as  ho  had  nneipn*- 
Hly  come  opon  them  !  A  triumph  of  art — to  smoke  one's  pipeiai 
powder-mill,  and  "  the  boss  not  find  it  out ! " 

Once  in  a  while,  on  some  Epocial  occasion,  the  pipe  of  wme  nA 
cunning  fellow  goes  snddenly  out,  and  ho  with  it.  He  does  not  liafft 
to  Uill  how  it  happened. 

It  might  be  supposed  that  It  would  be  extremely  difficult  to 
men  in  sufficient  numbers  in  carry  on  a  business  so  haiardous,  in ' 
the  workman's  life  is  tn  Guch  constant  danger.  But  no  sneh  diSndtf 
ia  expotienccd.  There  arc  always  more  applicants  than  places  f* 
them  to  filL  As  in  every  business,  however  unpleasant  or  nnwlwl* 
Kome,  there  will  always  be  found  men  who  are  more  than  ready  te 
the  work.  fll 
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SKETCH  OF  J.  D.  HOOKER,  F.B.S.,LL.D. 


A  MONO  the  scoDM  of  intcre«t  tu)ir  TyQiidon  wbich  oarlicet  attract 
tli«  foreign  vbitor,  is  tbc  magnificent  Botanicnl  Ganlen  at 
Ecr.  It  occupies  300  acres,  which  are  crowded  villi  the  wealth  of 
ttmgetable  kingdom,  and  forms  lh«  most  cxtcnaive  and  perfGot  bor- 
IJnltnral  eetnblishment  in  llio  worid.  It  baa  tlirco  mns«nin#,  ooniain- 
bg  upward  of  50,000  objwjtn  of  rani  scientific  int*TU«t  exquisitely  at- 
litigml,  th«  CMUpletest  lK>ta»ical  library  ever  yet  broaglit  tvgotbcr,  a 
leritt  of  ample  and  admirably-constrnctcd  hot-houses,  a  pinclum,  a 
PUa4lly  aqoarinm,  an  <-xtcDi>iTO  and  riclily-stocked  nrborotum,  fern* 
Hbh%  both  tro|Hcal  and  temperate,  an  ore  hid -house,  a  bouno  for  be- 
priw  «ad  gonencea,  together  witJi  a  variety  of  other  greenhouses 
■d  cxt«asire  ptota  of  ground  covered  with  herbaoeoos  plants,  and 
hauified  to  perfection.  K«w  Garden  la  one  of  the  most  popular 
flaeaa  of  neort  inEnglniiil.  SoiDeTOO,OOOpeopleYiait  it  annually, and 
teUaM  edoeated  of  all  this  maltitnde  cannot  pass  through  it  without 
hiniiig  KNnetluBg.  The  exotic  plants  nurtured  in  tho  bot-bousea; 
ttiidigvnooa  and  nataratizcd  ptaiita  blooming  in  the  gardeos ;  the 
tolapeeiaeaa preserved  in  the  herbarium;  the  various  objects  of 
iHlMity  treasured  np  in  the  three  muKums  of  economic  botany — vie 
kii4  («ch  other  in  claiming  tho  attention  of  ercn  th«  most  indiOcTont 
Ascrrer. 

Lonwd  philosophen  and  young  children  can  equally  Biid  there 
Aodant  ob}»cU  replete  with  interest  for  each,  and  worthy  of  length- 

Kecmtemplation :  one  loiters  to  examine  cario«itivs  of  vegetation, 
IB  the  iniwr  bark  of  "  tntvel^'s  joy  "  (  Clematis  vita^),  mieil  by 
b{h  m  a  vegetable  aieve  for  elraiutng  milk ;  or  the  inxide  of  tho 
liml'fvard,  used  in  the  West  Indies  as  a  sponi^fl  or  a  scrubbing- 
^■l  Tbere  is  an  orange-tree,  such  as  in  the  island  of  Sl  Michael 
IBum  20,000  oraogea  in  a  year.  Here  is  the  caricature-plant,  with 
AavUmieal  Taricgation  of  iia  loavt^i ;  the  telegraph-plant,  with  the 
)MV»g  of  iu  lataral  leaflets  like  th«  eignaU  of  the  old  eemaphore ; 
Ik  tahacoae,  exhaling  tho  raott  deltoioug  perfume,  and  tho  attnluDg 
■rao»4ower  of  South  AMea;  the  pitchci^plant,  each  blossom  eon* 
half  a  pint  of  water  and  a  swarm  of  drowned  insecU ;  aud 
s's  flytrap,  which  springs  its  toothed  leaves  together  for  the 
gnata  and  fliu*.  At  every  turn  and  nook  tliero  arv  curioat- 
ite  tho  obserrugt,  and  gratify  the  seeker  for  systematio, 
,  or  descriptive  botanical  knowledge. 

has  been  a  place  of  plants,  a  nnr»ery  or  socd-plot  for  the 
Miy  cf  flovienltora  and  horticulture,  for  more  than  a  hundrnl  yean, 
fcvas  a  royal  property,  being  purdiaacd  in  1730  by  Frederick  Prinoe 
Df  Walts,  the  freat-grandfather  of  the  present  queen.    Tlie  original 
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tllrcctor  of  Kew  Cardcna  w«*  William  Aitoii,  wlio  htKl  ohirge  ci  ^ 
for  thirty  years,  and  died  in  1793.    IIo  was  snccoeded  by  Iiib  *o^\ 
Townscnd  Alton,  who  licld  tlio  position  for  forty-eight  years,  when  L^^ 
rceigDL-d  in  1S41.     Up  to  thi«  time  the  c»tal>li»hmcDt  bad  been  tnud^^^ 
I  mlriclod,  but  it  was  now  given  up  by  the  royal  family  to  the  cliargt 
of  the  jcorernment,  in  th«  intcrects  of  science,  and  for  th«  advantage 
of  the  people. 

Sir  William  Jncki!on  Hooker,  Profci>or  of  liotnny  in  th«  U aiversity 
of  Gliivgow,  bt-'camo  director  in  18i1,aiid  he  th«n  commenced  tbat 
wonderful  series  of  transformations  which  iu  the  course  of  his  twenty* 
four  years'  directory  made  Kew  Gardens  the  first  eetabliabincnt  of  its 
kind  in  the  world ;  while  its  character  hjie  not  only  been  worthily  sue- 
taitie<I,  but  very  appreciably  expanded,  advanced,  and  elevated,  by 
his  son  and  siR-ccssor,  the  subject  of  the  present  sketch. 

Dr.  JoBEfii  DAi,Toy  lloosEB  was  bom  June  80,  1617.  He  was  an 
only  son,  and  bis  mother  was  a  woman  of  ability,  who  rbared  in  the 
sciratifio  and  arlijttio  reputation  cf  her  husband.  Educatod  under  the 
scrutiny  of  his  parents,  the  snbject  of  this  memoir  was  prepared  from 
the  outset  for  his  career  as  a  botanist  and  a  scientiflo  obseri'er.  D*^ 
tJned  at  first  for  the  medical  profession,  young  Hooker  took  his  medical 
degrcft  at  nn  early  n^,  bat,  under  the  influence  of  his  hcredilary 
preference  for  botany,  ibe  profession  was  given  up,  and  he  took  to 
science.  His  medical  education  was,  however,  of  great  value  to  bim 
in  his  subsequent  experience  both  as  botanist  and  traveler. 

Ilis  Bntt  adventure  in  any  public  rapacity  as  a  botanical  tnquirci 
was  one  that  eminently  befitted  him  in  his  then  twofold  character  of 
practitioner  of  the  healing  art  and  as  a  purely  scientific  investigator. 
Tliia  was  iu   1838,  when,  having  but  just  entered  upon  his  twenty 
second  year,  ho  took  part  as  assistant'Surgeon  and  naturalist  on  boanS- 
the  Eri-bgs  iu  the  expedition  tent  out,  under  the  command  of  Sic— 
James  Ross,  to  the  Antarctic  Ocean.    Ostensibly  Dr.  Hooker's  posi- 
tion throughout  that  memorable  voyage  was  that  of  a  medical  officer" 
on  one  of  her  majesty's  ships-of-war ;  in  reality  his  especial  objects 
all  the  while  was  to  study  tlie  botany  of  the  various  regions  tooche* 
nt  in  those  romolo  portions  of  the  antipodes  in  the  course  of  the  exp^- 
dition. 

It  I*  well  to  remember  that  Hooker  receired,  dui-ing  this  four  yeata* 
voyage,  only  the  moderate  pay  scenting  to  him  as  a  medical  officer,  hl« 
outfit  being  provided  by  his  Cither,  n«  well  as  hia  books  and  litH  inslm- 
mcnts.    Thniughont  the  whole  of  that  period,  moreover.  Sir  Willian* 
defrayed  the  eiipenseB  constantly  inctured  by  hie  son  when  on  shore  * 
both  in  traveling  and  la  collecting,  notwithstanding  the  whole  of  th^ 
fmits  of  bis  labor,  thus  accumulated  at  oonnidcrable  cost,  were  aougb"^ 
out  for  no  prirnte  end,  but  for  the  advantage  of  a  national  establist^' 
ment.    Even  after  his  return  homeward,  Ur,  Hooker  ma gnaDimousl  "J 
determined  to  forego  all  claim  to  promotion  in  the  royal  nnvy,  dovv'^^^ 
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"^ four  rears  more  to  th«  cl»»tificatioD  of  the  trcasumhe  had  broaght 
Wkvilfa  him  at  the  cIoM  of  tho  cxpi'ditioo.  The  mult  of  tbuo 
ogbt  years  of  toil  wiu  vi«ihlc,  !n  the  uml,  in  his  eplcndid  puMication 
(ftte^Florm  Antarctica.*'  TIic  comparisons  therein  drun'n  of  the 
•fvplaots  brongbt  home  \>y  Dr.  Hooker  in  great  abundance,  with  the 
iptUMalreadv  familiar  to  botani«lM  in  other  parts  of  the  world,  helped 
ippcmtiv  to  re.tlizv  to  naturatials  the  lawn,  hitherto  but  dimly  con- 
JKttcm],  rv^lntiiig  the  distribnting  of  planta  over  the  stuiluse  of  the 

Prior  10  ent«rin}>  npon  the  second  of  his  many  memorable  erpedi- 
tiou  of  research  as  a  botanical  collector,  Dr.  Ilookcr  hcl'l  the  position 
sf  botanist  to  tbc  geolo^at  surrey  of  Great  Briiain,  On  liiji  rctom 
haevard,  Dr.  Hooker  ^ro  to  the  world,  io  1851,  as  the  literary 
friitt  of  his  louf;  jonmeyini;s,  the  two  im]>Drtant  volumes  of  his  "  Hinin- 
byaa  Joamals."  The  tbrte  subsequent  years  were  employed  by 
lin  in  amnging  his  Indian  oolledion.  Imnicdiately  upon  hiH  coming 
UA,  b«  had,  moreover,  resamed  his  lalmn  aa  an  astiisiant  lo  bis  father 
K  Kew  Gardens.  Besidea  this,  for  nine  years  together,  beginning 
tiik  1951  and  ending  with  1800,  Dr.  Hooker  was  employed  by  the 
't«ris  of  the  Admiralty  in  editing  a  sorics  of  publications  in  which 
Vfte  neoonUvl,  in  chronological  sminence,  tliu  rarioua  bcitauioat  dis- 
,  of  a  number  of  notable  Toyagcm,  from  Captain  James  Cook 
I  to  Dr.  Joseph  Hooker  himself.  At  inter^'als  during  the  years 
1  oocapird,  be  entered  npon  seTcral  other  important  journeys  to 
parts  of  the  European  Continent,  vijtiting,  besides  the»c,  at 
'  |»«Tiods,  tbc  north  of  Africa  and  the  far  West  of  the  great  Con- 
IT»Bt  of  Atnerica. 

y^Ar.  IlookeT,  in  IMA,  reecired  tho  appointment  of  assistant^di* 
^^p  of  the  Botanical  Ganlcns,  with  a  salary  of  £400,  without  any 
^Bneei  Bir  William  Hooker  was  at  that  lime  seventy  years  of  age, 
^K*a>i  tbrrefore,  fully  entitled  to  hare  the  assiHtanco  of  tiis  son 
m*  secand  lo  him  by  the  government.  Three  years  after,  ho  had  his 
nbry  OMreased  to  £500  a  year,  with  nso  of  a  residence.  His  father 
Sri  ia  ISCS^iged  eighty-one. 

Aa  ■■  example  of  industry,  during  the  directorship  of  the  Hookers 
VMStltm  130  costly  volumes,  treating  npon  all  branches  of  botany, 
W*  beco  isaaed  to  the  world  from  the  Kew  c«tab!i«hment.  Living 
I  to  the  Bnmbcrof  between  8,000  and  9,000  annually  hare,  within 
'  pvriod,  from  that  grand  central  point  of  distnbution,  been 
'  vmriiios  parts  of  the  globe — now  and  often  most  predous  addi- 
I  ibe  ireasares  of  Kew  being  constantly  sought  out  and  brought 
,  throagb  the  agencies  employed  by  the  ever-vigilant  di^«o^ 
oormpondence  involved  in  this  constant  interchange  of 
between  them  and  the  botanists  of  both  heminpherea 
I  raeh  Uist  40,000  Icltcrs:,  it  has  been  calcnlatcd,  bare,  io  the 
of  tbe  comparatively  brief  interval  we  are  refciring  to,  been 
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reeved,  and  htvo  b«en  utsrered,  nearly  eveiy  odc  of  tbem,  i 
bands  of  tho  dinrctoni  thcmMtlToii. 

Tlie  bittturyof  itcieDoefunikhMfeir  in«un»-«  li)^  thiaofpnJi 
dcTotioD  to  a  public  enterprise  bo  splendidly  CArrit^i  out  u  tob^ 
ft  national  honor  and  a  benefaction  to  the  scientific  world.  It 
Tulopmiuit  of  Kvw  is  n  noble  ycork  of  art  requiring  );«iiaii, 
enthusiasm  and  perseverance,  as  well  a*  knowledge.  Tbu  wotii 
to  be  ransacked  to  accumnlate  hia  treasnrea,  and  those  treasunti 
the  most  part  liring  tilings.  The  Ilookerft,  bther  and  eon,  hn 
only  given  a  generation  of  incessant  work  to  iba  organiutioni 
Kuw  Gardens,  bol  lliey  have  done  it  nt  u  constant  nml  brp 
aacrifioe.  Tl>cy  contributed  eObrt  and  money  to  the  perfectioa 
work  which  is  an  honor  to  the  goTeromeDt,  and  one  wodd 
that  tho  loa«t  the  gorommcnt  eould  do  would  be  fiiirly  to  adn 
obligation.  But,  itiidcr  the  Gladstone  administration,  the  ofi 
Comininsioner  of  Public  Worka  was  conferred  upon  a  Miro«--oi 
blockhead  named  Ayrton,  who  looked  upon  ccicnce  and  its  Im 
with  the  prejudice  and  contempt  charactenHito  of  politldan*. 
office  placed  him  in  charge  of  the  Botanical  GardenB  U  tke  n^ 
whom  its  director  was  responsible,  and  ho  began  »  COtLTBO  of  ■ 
Botne  interference  with  tliB  aflairs  of  the  estubliihmcnt  wkkk  i 
insalttng  In  Dr.  Hooker,  and  would  luive  been  so  injurious  to  the 
that  the  leading  ecieiiliISc  men  of  Kugland  united  in  a  protcM 
goverumeut.  il>c  paper,  signed  by  Lyell,  Paget,  ilnJcli 
and  Trndail,  was  drawn  up  by  tho  latter  gentleman,  and^ 
tlie  government  in  snch  s  disgraceful  attitude  before  the  W' 
Parliament  took  up  the  «ubj<-Kt  ami  put  a  check  to  thd  offinfive 
menl  of  l>r.  Hooker  by  the  arrogant  and  supereilioiis  minii-(rr 
lie  works.  A  man's  work  must  bo  his  monumt-iil,  and  Dr. 
may  be  well  content  with  that ;  but,  after  what  has  taken  pi 
Govenunontof  England  owes  it  to  ita  own  dignity  to  rcco] 
some  fitting  way  the  eminent  services  of  the  director  of  tba 
Gardens. 

Dr.  {looker  stimds  high,  not  only  as  an  indefatigable  expl 
also  as  a  philosophic  botanist ;  and  he  long  since  espoused 
trine  that  tlie  species  of  the  world's  present  flora  have  been 
by  descent  and  divergent  mwlificatioiw  from  ancient  vegetabls 
He  married  a  daughter  of  Uie  Rev.  J.  S.  Ilcnslow,  Professor  of 
in  the  University  of  Cambridge ;  and  his  wife  is  not  only  hcT«« 
accomplished  botanist,  but  she  shares  in  her  huiibnnil's  lalK>r*,  ani 
recently  translated  a  splewlid  work  upon  the  subject  from  tlte  Fi 
language. 
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i  nw  sctMKTtrw  acBOOU 

AKEW  inUhstMii,  of  enot  prom- 
ka,  bw  Jnat  been  »dd«d  to  our 
beriMng  tut  of  •ricBtiflo  rmtl  tech- 
luhiClgd  ictMb.  PviIm  Hftll,  »  «p«- 
ibu  sill  ««U>appoiBtod  «dit1o«i,  coBt- 
tattSM^OOO,  and  the  sift  of  Mr.  Ario 
Mn,  wm  addicd  to  Lafkj«Uo  College, 
rilntco,  Pb.,  with  Inpoiliif  oaruoo- 
Binvf  (Mkatira,  on  the  SUt  of  Ooto- 
W.  Tli«  rtnictiiro  has  a  front  of  S06 
tM  la  hngtli,  witi)  Ulvrnl  wing*,  tbo 
MUra  bmiMtD^  beio;  tt«  ttorlee  lo 
^w^l.  It  !a  Gonatrnetad  of  TrMitoD 
bmritfooa,  with  trimtninga  of  Uglit 
OUa  laodatoM.  Tha  Wtaro-roouw, 
taUiMa,  luoddi^  Inborotorio!!,  apjinra- 
Mi,  nd  tb«  fMlUliaa  for  atnd jln^  ml*- 
i>(eiwratlDaa,  aro  on  Iliemnip1«at  aoiiU. 
bAtrnfatrj,  Ui«c«tabllsbtn«ntla  Mpa- 
<Uf  ilrong.  MflOf  tliooaand  dollwa 
^1  bam  arpeiuled  (>ir  chemical  appa- 
ma,  aacb  of  U  made  to  ordor  in  Gar- 
■Mqj  and  Franoe ;  there  la  daak-room 
hatirir  SGO  ttadeota,  and,  bj  tlie  ia- 
tMutteo  of  the  lateat  improirtmenU, 
^  Ubontortea  are  claLm«l  to  be  the 
***plMO»t  in  America.  It  i«  rtated 
'^Kf.I'erdee,  irbo ia largely  uogaged 
n  nial&y  operatiooa,  baa  oantribotod 
iMlm  than  half  a  millioD  doUara  to 
Hratl*  CotleffN  wblcb,  under  the 
Mdaer  of  tbo  Rer.  Dr.  Oatt«tl,  faaa 
''MAal  ■  T«rf  proepeirons  «onilitinD. 

Wa  pvbtiah  a  portion  of  Truf.  l^aj- 
*Mft  able  ileffic«torr  address,  ro)cret- 
"H  llial  wo  have  not  rpni^o  for  tho 
*ltla  «f  tt.  It  wUl  be  Mcn  that  be 
''^  broad  fTonnd,  and  intiii>tii  upon  a 
'^•nl  toltnte  far  the  apeolaJ  atudi-ota 
"*■*»«>.  V*  bopa  that  what  be 
■ViilOB  tUa  asl)]«et  forealiailovs  the 
Mir  of  tba  D*w  iutttntion.  The 
^fiWaeaa  of  Ui«  cortJooUini  of  our 
>*tWloBkal  aehoola,  irhldi  aim,  like 
"fhiilBaai  eollagen,  and  like  medl- 
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oal  and  lecaJ  achooIa,  to  prepare  Im- 
mediately for  praotical  profcaaiooal 
lifa,  ii  a  rrry  »orious  objootion,  aa  it 
favors  tli«  fuUo  iilen  thnt  KienCifio 
odncation  has  no  wider  baaia  thzm 
Hheer  pvcuniury  utilitj.  That  IJ:acotillo 
eclioolfl,  a*  tboaoof  a^fHculturu,  iDtning, 
and  ongineerinf,  have  lillliorto  been 
liable  to  thb  reproach,  U  nnJciiinble. 
But  that  ia  corUlnlr  no  rwwi>n  why  a 
coiirau  of  e<IuCBliou  that  is  unirkcd  out 
with  prcdoiiiinanl  rofcnineo  to  profos- 
eional  pur«uila  alioald  not  bo  ut  tho 
aamo  time  broad  and  liberal.  AIIow- 
oneei^  of  conrac,  mn»t  bo  rondo  for  tbo 
dlfflonttiee  of  Initiating  a  new  ay^tera, 
which  bad  to  nnnwer  thnqnciitinn  ''Of 
what  D»o?*'at  the  oulSL't.  Hunlthful 
beKinntneii  aro  crcr  KraiLll,  and  it  wn« 
iDOTltable  that  the  trailitioonl  ayatein, 
of  cnlloro,  which  oftMitatlooaly  r«pn- 
dinted  every  thing  like  prartioal  uaaa, 
ahoald  malt*  the  raoaC  of  tho  poreftf 
and  narrowneai  of  the  tciuntilio  cnr* 
rlcolurn.  Bnt  the  flretetage  in  Ihe  his- 
tory of  tba  acicmtiOo  aoboola  \*  now 
paat.  They  have  oeoaed  to  lio  ciperi- 
tnenta;  thdr  need  la  iwItnowKxlged, 
and  they  arO  being  estnbli>ihe<l  itn  tho 
mo*t  niiinitlcont  acale  of  e ml  on- m out. 
It  ia  now  demanded  that  tho  "now 
odnoatlon  "  Khali  bo  wldonoil,  liartuo- 
nized,  and  ajju'tvd,  ao  n«  to  meet  tho 
full  reqnlrements  of  a  libiiral  mental 
riiltirntion.  Let  tbo  basis  of  trnininK 
be  modi'm  and  selentlflo,  In^tuad  of 
ancient  and  oliuuinnl.imd,  thcnowatand- 
polnt  being  talcvn,  let  the  coarsM  of 
atndy  be  widened,  *o  at  to  Indado 
mora],  literary,  nail  nathetic  ogundei 
of  training.  Of  course,  with  the  growth 
of  the  new,  there  inuit  bo  riddance  of 
the  old,  but  the  old  educational  troo 
baa  plenty  of  cicnayed  branchca  and 
dead  wooil,  the  cutting  away  of  which 
will  relnvigoralo  ita  whole  life. 


THS  POPULAR  SCIBXCB  MOXTBLT, 


saxyrirro  ucTunex. 

TiiAT  iMtnrcs  will  slnefi  contiBue 
to  be,  H  th«j  iilw«7«  hii*«  bvcn,  ■  vain* 
•bl«iiimI«ofpubIic!D8tniolloii.tlie)«<«D 
b«  little  doabt ;  tiut,  that  nhat  in  f«Uod 
the  Uotnn  tj*f/em  b  going  to  prove  an 
agency  of  nMioDal  rcKc-nrration,  taaj 
b«  nrionily  quMtioned.  lato  tax  na  it 
\i  In  anj  mum  a  Bjslvm,  it  tia«  d^Kon- 
eraUd  to  a  tncro  catering  to  public 
autiucincniB.  The  platform  Is  crowded 
with  rcailcre,  idngvni,  dccl^raori^  dram- 
RtistA,  nud  buffoooa,  and  tlio  "  conree  of 
leotOTM  "  U  trnimronned  into  a  "  «aric* 
ofentwtaiumvBts."  People  cAunot  hare 
tbelr  Intellect*  on  tbe  rock  fnrcvcr,  jmi 
know;  they  lu oat  lian  a  tittle  tulua- 
lion.  Tills  tendency  to  pnnder  to  a  low 
palilio  UvM,  nud,  uudcr  tlie  rvupectaUe 
aamo  of  ltt«tiir«R,  to  degrade  tho  plat- 
form to  purpose*  of  mere  vpeculatioo, 
ODght  la  erery  way  to  be  withstood. 
Let  amnMRienta  atnod  apon  tlieir  own 
bads,  and  not  appeal  to  tlic  pablle  under 
bbo  prvteowa.  LoctDrei  opon  Mnenoe, 
history,  or  pbiloMphy,  to  be  really  vala- 
ablo,  should  be  (tivcn  in  ronreca  wiU. 
aufficioDt  f ullncit*  to  produce  tome  depth 
of  ImprciwioD.  It  U  in  tbii  way  that 
andi  nion  M  Lardn«r,  UitclivU,  and 
Tyndall,  have  helped  on  tho  work  of 
public  education.  Voipokc  laat  inonth 
ta  conunendadoo  of  Mr.  Proclor,  m  a 
po|>ular  t«aoh«r  of  antrunoiny ;  aud,  to 
those  who  dedr*  lectnre«  of  a  eimiW 
fireb-elaM  daracter  iu  euothcr  and 
wldely-dlfi^rent  field,  wc  now  rocom- 
mcnd  Prof.  Kdward  Is.  M one,  of  Salem, 
Ha»s.  Prof.  Morae'e  ddpartment  \» 
sooloity,  in  which  he  f*  an  original  In- 
Teelit;ator,  of  excellent  slandin^.  and 
thortfore  thoronnhly  ncqnflintcd  with 
tbe  ac4uBl  iibenomcDB  of  his  subject. 
As  a  teaichcr  of  natural  hiatoni,  bo  hn« 
mro  morila,  a  liiely  uid  wide-awake 
iiuiDn«r,  by  which  he  kuop>  the  atten- 
tion of  hi*  andionce;  *iniplc  and  un- 
Mohnlcal  langns^  salted  to  tnake 
overybody  nnderntand  hitn;  and  I*- 
>narkable  skill  ui  tlie  rapid  and  ftoen- 


rate  drawing  of  diagrams  npoa 
black-board.    Tu  tuoat  teetnrtnt 
an  Intomption  and  a  bore.  Thryl 
lo  Mop  apeaking  while  tbey  are  i 
ing,  to  outline  the  obje^  they  mi 
initwitb.  ProflUarse&isJnahisl 
rnpiilly  and  elegantly,  naing  both  I 
at  onoe,  and  keep*  iqt  an  nnhrekenl 
of  talk.    The  advantage  of  being  1 
able  to  hold  hti  audieaoe,  by  i 
two  icnac*  at  oneo,  is  rery  great ;{ 
not  only  Is  he  more  seeore  of  the  I 
ere'  apprehennoa  by  creattog  bb  I 
before  the  eye  at  the  aam«  thnc  the 
described  to  th«  ear,  bat  the 
of  foil  mental  oocniwiua  is  also  I 
hi|!h  degree  favorable  to  the  i 
of  what  i*  loamcd.     It  may  be 
that  in  this  way  the  lectnrer** ' 
not  only  of  fa^enot  quality,  b«t  I 
b  a  greul  dval  more  of  it  in  lbs  i 
tltne.    Every  town  where  there  i 
ooUege  or  high-ecbool,  and  any  i 
nwntal  aotliity,  should  arrange  I 
apocial  course  of  lecture*  anek  i 
Horae  fUmbJiee. 

-  TBM  8TVDT  OF  8Oa0L091f\ 

The  first  arliclo  tbta  umlh 
tlie  aeries  of  papers  u;ioa  "Thet 
of  Sociology "  that    have  been 
iting  through  onr  pagea  for  a  y«ar) 
a  bnlf.    'VTe  have  pre^riously  i 
rolntiun  of  tUia  dtKOasioa  to  Kr.  I 
cer'a  other  worka,  bnt  there  ' 
mains  much  misapprehension  npe*l 
point,  and  the  prteent  ii^ 
a  suitable  occasion  for  a  brief  i 
uiunl  of  tbe  caiie.    That  we  an  1 
concerned  with  ibo  advance  of  a] 
division  of  scientific  knowledgeef  ^ 
Importance  lo  the  iwblic  b  a  1 
cxciiM)  fcir  repetition. 

In  18G0,  Ur.  Spencer  threw  < 
protpcctu*  of  a  ayatcm  of  phlli 
which  he  eipe«ted  It  wonM 
twenty  years  to  completo.    Tbei 
taking  was  new,  eonprchc 
original,  as  It  piropoeed  to  co 
system  of  general  pbiloaophy 
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Wb  of  Um  videit  ftnd  mo«t  recent 
itfolu  of  •dcoc*.  From  tU*  peitit  of 
Tiiv  it  WM  ft  lii(ih<T  naiAoatioii  of 
famledge  thftn  had  t)««ii  liith«H«  at- 
UnipM;  bat  It  wbs  more  thnn  thi*. 
Ai  tl»  tratli*  ud  Hlenoe  of  Natnru 
bin  pror«<l  in  vurioai  waft  li«lpftil 
Mnie  in  Ibo  praettnnt  rion<^orn.*  of  Itfo, 
it*u  th«  bL);1ier  object  of  their  »ya- 
MnUio  iital«m«(it  to  arriva  at  »  rl«<nr«r 
aA  matt  asanred  goMaaoe  io  the  cun- 
dut  or  hoTnaR  olTaini.  A«  th«  older 
lUbtapUea  dtapfowcd  the  end  of 
dllr.  a  pht]o*oph]r  which  la  tho  ont- 
HBM  of  aelenoB,  and  mta  upon  the  m- 
bUlAad  trotba  of  Nature,  may  rtalin 
lUMnrieo  of  fcomonltr  ai  ita  hii;li«<t 
fA.  Tba  Mhona  was,  tlierofore,  so 
Ud  10  innoTatioo  that  it  fonnd  favor 
•Ui  bnt  few.  Bjr  maB;  It  was  r«- 
piM  H  aa  iDlrinsicallf  impoambl^ 
OfataklpLf.  aod  by  otbera  as  a  taVAt 
triwrtr  of  anj  one  int«lt«ct.  But 
Hi.  6ptiK<er  h«l  well  aurveyud  hSs 
ptDd;  a&d,  aa  the  work  qiiictl;  jiro- 
mML  Ibere  was  aoon  rvldcEiico  that 
1W««Mth»wai«qDd  totbeproKiiao, 
ul  that  Iho  e&t«Tpri*G  had  fallen  into 
lU  Units  of  on«  who  bad  a  ff<>tilu»  for 
'I-  if  itn  cintnple,  Ur.  John  Htunrt 
^1  ^ra  hU  tMtlmonjr  to  the  cot^j- 
''(^lo  teaentifie  preparation  of  Mr. 
Wcer  for  aueb  a  work,  and  at  a  crisis 
<X  111*  osdertakinK  lie  oame  forward 
Id oOered  to  aastiiite  the  whole  peou- 
"'■T  RapoBtilulity  of  ita  eontinosDCO, 
*  tbtfTOimd  that  ita  fuilfire  would  be 
'MCeoalamitj'.  At  the  aamotlma, 
^  tnJIng  orgMU  of  Brilinh  opiiuun 
**tm  to  Miie*d«  Ur  iipenoor'a  einl- 
"itt  pecitioQ  and  power,  aa  when  the 
"■^itby  £»e(M  doclared  Mm  to  bo 
'IbpMteat  orgBDizer  of  thoat;ht  that 
^  appaarad  In  EnjtU&d  bIdm  Kew- 
*•(>"  It  was  notewortlij,  alio,  that 
^  of  tha  lil^eat  niark  who  ha<l 
■MM  bin  naoat  tliorottKlilT  ""ro  the 
''■ffiMt  to  Moeeda  his  power,  m  when 
I'r-  KeOoah  Jtmn  a^  tpnko  of  hla 
"ibnt  tnlad,"  and  In  hU  lale  Addr««a 
Mm  the   ETangeUcal    Allianoe    r«- 


f«rr«d  to  him  as  the  Titanic  tliinker  of 
Enfland. 

But  from  Tarioos  oauacs  Ur.  Hpon- 
oor'a  work  did  Bot  take  hold  of  the 
sonoral  publb.  All  the  muicrl;  pa- 
pi-ni  Ihnt  ape  now  ci>11«cted  in  hi*  «i)v- 
crnl  volnmcf  of  et^ays  had  been  imli- 
Ii»ii0(l  anonjitioiiMr  in  tlie  review*,  nud 
lio  woe  c'^mpiiralivoiy  bat  little  known 
in  the  liU-rary  world.  Ilia  form  of 
pnl^llration  of  "  The  Phtloaopbldal  Pya- 
tcra"  \ij  nub«crlptioR  was  not  caVn- 
lated  (c  attract  ireneral  readers,  while 
ita  formidable  character  repelled  many 
at  the  oulMFt.  As  ll  was  luppoicd  to 
he  a  dHtrnotive  nyiteni,  and  lt<  author 
a  dungerouB  man,  the  tnisrepmentn- 
lioiu  of  (ho  prew  were  ao  i^oos  and 
mnli^niiC  that  Ur.  Spencer  refused  to 
fUrniiih  bin  sc^riot  to  th^ni,  and  was 
thus  ont  oS  trtira  tliat  aonrce  of  pub- 
llelty.  Tet  his  snbsoribers  embraced 
tlie  musl  thoughtful  racn  of  England, 
and  npoQ  many  of  tliese  he  made  t, 
■tron}(  improKcion.  Vhtio  the  ma**  of 
English  readers  knew  nothing  about 
him,  atndentt  were  daronrlag  hi*  works 
and  acoepting  bis  riews.  Calling  at 
iho  London  book-iihopa  for  the  "  works 
of  Spencer,"  yon  would  bo  handed  tho 
"  Faerie  Queeno,"  and,  when  you  said 
"J/(rftcr(  Spencer,"  tlic  rejoinder  would 
b^  "  Wo  newer  heard  of  him."  Tet,  at 
Ibo  aame  time,  the  sorionii  nttrntion  of 
tho  IIoiiAC  of  Lords  was  coiled  by  one  of 
it*  member*  to  the  growing  inflneneo  of 
Spencer's  ideas  In  the  nnlvervitlet,  and 
eren  tho  Premier  of  Englnncl  ho*  re- 
cently felt  it  incumbent  on  him  to  make 
a  speech  to  arrest  the  ineraaabg  lufla- 
cneo  of  hi*  opiniona. 

But  this  restriction  of  Mr.  6peo-^ 
ccr'a  reader*  mainly  to  scholarly  cirolea 
has  reeulted  in  two  evils ;  the  IlrsI  wat 
tlint  other  men  appropriated  hi*  ideaa, 
onTl,  by  traDslatinK  them  Into  popular 
formft,  made  reputation*  for  Ihemsolvoe 
at  bis  cTpen^e;  and  the  lecond  was, 
that  the  moit  erronoonx  and  diotortod 
conceptions  were  formed  hy  the  puhlio 
of  the  character  of  the  ayttem  Itaelt 
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L3Cr,  SpoBoer  i*  porh*{i*  too  little  eon- 

(oerncd  for  tli«  pamJog  influence  of  kit 
IrinM^  and,  except  tbftt  the  lieATf 

rasp«adl(nr«  of  publication  ivqidroa  to 
ba  KUitiuacd  m  it  proceed*,  be  would 
lie  coalVDt  to  I*«V6  tbuir  character  to 

|tii«  verdict  of  tbo  future.    But  tavay, 

\  tbat  fab  i>7Bt«m  of  tbongbi  it 

tfrttt,  Immediate,  and  practical  value, 

'  irmmziout  that  tomctbieg  nlKiiild  be 
diMM  to  ^re  It  a  stronger  LuM  upon 
publio  attention.  Ifr.  Speocor  wiw 
thnafore  vxgtA  to  xiapend  for  a  timv 
bi«  nutliodioal  work,  and  to  addr«M  a 

,  Viilw  elrolo  of  reMloTH  hj  tlte  preporn- 
I  of  a  email  popular  TOlomo,  and  b^ 

'UiBBg  till)  oLbuuoLi  of  periudioul  pulili- 
catioa. 

MoreoTcr,  ho  bad  rcaehod  a  idagu 
ia  tli«  onfoldiag  of  bla  tjiA^aa  nhtch 
waa  not  0017  faTornUe  to  «u<ih  an 
^fsod^v  but  which  argentl;  requlrcMl 
it.  That  whti:h  tbe  world  will  prob- 
ably regard  aa  the  gr«at  work  of  hit 
life,  ^onld  ho  bo  able  to  complete 
lti  and  which  li  also  of  the  gr(>at«»t 
moment  to  oocictjr,  U  still  before  bim  \ 
while  all  that  he  hat  hltberto  done  in 
bat  a  prcparatioa  for  it.  llii*  u  noth- 
ing lo^s  titan  to  oriituniie  and  place 
npon  its  proper  fonudntinnii  tbn  Kiimco 
of  mao't  social  roluiiuiis.  A  doxun 
7eara  bnve  bvcn  occupied  in  Inking  tbo 
foundatloa  upon  wbicb  alone  the  aociul 
•cionoo  oan  be  builL  "The  Principle 
of  Sociology  "  it  to  ha  his  Doxt  and 
great  work,  and  it  wm  felt  to  be  on 
over  J  account  da»irablu  that  Mr.  Spen- 
Mr  should  KAj  NOmoUiuig  at  tlii*  timo 
to  tbe  reading  publlo  on  tbe  nature, 
olums,  ac'ipc,  limiti,  nnd  difficulticii, 
of  this  tuiportant  sobject.  This  he 
eaiu«nt«d  to  do,  and,  in  tbo  prcfaoa  to 
"The  Study  of  Sociology,"  he  aduiiu 
that  bo  doca  not  now  regret  it. 

An>l  the  oV}eot  proposed  lias  fcvon 
already  In  a  good  degr*«  ntttLinrd ;  the 
arlicloB  have  b<*n  widely  reprinted 
and  cxtonaitoly  rwtd.  That  tbey  will 
bare  a  large  and  aalctary  influenno 
upon  public  Motlmafit  admits  of  no 


qnestiOD.    Tbe  ricwa  faare  bets  1 
duo<d  and  commanted  upon  axttu)* 
by  the  pre**,  who  hare  pai«nllr  1 
Ognlzed  their  Importance,  and  tbei 
that  thoy  thomld  be  woU  nndcnto«d| 
a  eonntry  where  all  oiefi  are  gov 
ment-moliera.     A  marked 
of  the  effeet  of  tbeee  pap«n  mi,\ 
Mr.   Spencer's  Ubie*  of  '■  De 
Sociology,"  the  first  of  wUch  ti : 
publUiad,  U  fiinu«b«d  by  the 
inangural  addreat  of  Lonl  Be 
bofora  the  Bnibh  SocUl  Scieoc*  < 
great.    Tbo  Timt*  of  October  MJ 
porlahim  aataying:  " Thnr ocMidI 
tion  ha*  impressed  mo  strongly 
tbe  nnccTtaln  data  on  which  alll 
Science  ti  founded,  and  the  imf 
of  tli«  eonaection  hetwMa 
and  Biology  which  Ifr.  Bpaiuwvl 
In  his  philoAophScal  works  and  In  j 
elaborate  tabular  statamml  of 
tAv\A  nhich  be  ha*   niKTviaeJ, 
wbich  I  comedy  eommend  to 
uutiou,  a  now  upoundiog  ud 
trating."    It  was  10  vicrt  an  I 
of  Ju*t  Ihit  kiad  that  "The  Sto^J 
Sociology  "  was  prepared.    It  i*  1 
not  to  bo  regarded  ns  a  treatise  I 
toclolo^cal  ecl«iic«,  but  rather  1 
trodnetioo  to  it.    It  truala  of  < 
which  hear  upon  It,  bnt  vfa 
Spencor  could  not  properly  1 
in  hit  forUioonisg  "  PrincIplMoft 
oiologr." 

Max  of  sdeDCo  bar*  thdr  1 
agemonta,  general  and  epectsL 
English  Just  now  have  n  spasm  of  ( 
happineaa  becmiM  the  govenunvntl 
not  aQow  them  to  aecept  bonon  I 
foreign  ituvereignt.  It  s««itki  ifcat  | 
Emperor  of  Brazil  and  tli«  Cng] 
.Sweden  arc  inclined  to  bntow 
nuirka  of  bvor  upon  En^ish 
who  would  be  glad  to  acvopl  II1MD.J 
a  regulation  of  the  Foreiga 
dated  1S55,  furlldtt  any  suljett  of] 
mi^oaty  to  accept  a  foroiffn  order,  i 
waar  ita  inniguio,  without  tbe  1 
penniarioti;   and  it  ia  dedarsd 


LITERARY  NOTICES. 


*»A  pwBiiMioa  (tikll  not  be  pntnted 
^**3w  ib»  foreign  ordef  rfiall   li»vo 

^^itlw  uiil  di«tlBgiil»h«(l  s«rTic«  bofor* 

^X-M  esDay,  sUhttr  at  »m  or  in  the 

A^vJil,"  or  naloN  iho  partjr  "  (liaU  Imve 

^>^Ba  In  Ui«  Mrvloft  of  tJie  foreign  bov- 

^^rvoiKU  b;  whom  t!io  forvigo  ordar  a 

<»c>aroTr«id."    U  rnHf  be  Ibongbt  llist 

sJbia  U  »  varr  li^Iit  croM  to  b«ar,  bat 

■^w*  repal>li«uu  Cdosol  undcnUad  lutw 

^nr«  tboM  oMiild«rfttloiiu  an  in  Eag- 

Xand.     Virtao  Diay  be  iU  own  reward, 

And  wealth,  faisf,  and  the  honor  of 

makin;;  dUnoToriei.  may  iStl  tli«  mens- 

ur«  or  uuliilLoii  D«nrl7  fiill,  biit  notb- 

iBf  flUa  out,  Bad  RiroelDUd,  etui  hup- 

tWm  tho  lifs  of  th«  tvpMol  liriti>li«r, 

Uka  a  de«orallon.     When,  tb?n;for«, 

■B  ippreMBUro  furBiga  ■ov«tc)gn  «entla 

wrtr  «  booille  of  ribbons  for  dUtrlba- 

UMUBvngtbodiftiDgniiiboJF.  11.  S. 'a, 

H  Mrtaialjr  app««n  hard  Uiat  tli«j'  L-an- 

M  b«  allowed  lo  w«ar  th«Ri.     The 

*ttorof  2iatitr«  hiw  oil  our  ijm^oXhj 

*bt  ha  aa^a:  "  It  seens  to  us  ui^uet 

»d  xvtX  tW  noB  of  adoiico,  to  wboao 

i>Wi)iUiuaii)l7«vlngtliatoureoiui- 

I?  rad  tb«  world  g*n»TaI1;  aro  monnt- 

'■f  nfidljr  bi^«r  and  higrhcr  la  tbe 

"■Ih  of  elTUlulkm,  should  bo  prnc?- 

"'■Uy  dobttrred  from    accepting    the 

'^  honora  tbst  ooene  in  tbelr  vay." 


UTERARY  NOTICES. 

^  Ayiteanmta.  TnntUicd  fram  th« 
hmota  ofCiUaLLaFLAKMAiio!!,  Edited 
kf  Jam«  OUabcT,  F.  U.  &  With  lo 
OMnftXiUiafTWli*  and  OS  Wvodcuu. 
UDmmSto.  Pr1o«,(«.IM'  Birptr  & 
Braioenk 

4  TOtcM  like  thi«,  aiimmiog  up  our 

*^*Udg«  of  tbe  alnotpliciy.  hu  btoa 

'**lg  vanled,  aod  it  U  nnv  ■<'II  mppliml. 

^U«  idtBtUe  JBTMtiRMion  of  Ihe  air  mar 

W  mU  lo  bare  eoRuucDoeJ  aUh  Ibe  din. 

■Mwj  ot  Its  «df ht  and  (he  lonntloli  of 

<^  tarantur  abont  IM3,  and  tha  etjfbt 

fwilleai  of  faiTcallgation  lliat  hav«  |q. 

'•"la*!  have  dardeped  a  rut  bod;  of  factj 

'*'hattdalk(  to  aUaoapberlo  pliDnom- 


mn,  no  that,  eonaldarcd  alono  u  a  mcn'tire 
of  what  ha«  becD  done  In  this  period  lonanl 
clc«rlngnptbcn]wtcri«iorN'i>luro,U.  KJain- 
marioD'a  book  would  bo  very  liitorcitlnR. 
The  French  edition  waj  iwioe  the  (lie  of 
the  prMcut  traiulaiiciii,  aod  wai  a  ngaUr 
cjclopmdla  of  aimologj,  but,  by  anUing  olT 
cortaia  parti  of  it  whioh  dvalt  *i(h  Ihe  re- 
moter rdatlonit  of  the  air,  ta  for  eiainple 
ita  inSueiioo  upon  plaate,  and  h;  ntlmich- 
la(  Ibe  exubarant  Imagina tire  «i]i1e  ill  which 
it  waa  wfltUn,  and  In  «li!ch  popular  Fieiiah 
•rrltorelodellglil,Ihctrnlistalor  liubrDii|[hl 
the  work  wlthla  lerj  reatoaablo  limit*,  and 
adapted  It  mare  pcrfecttf  to  Iho  toilc  of 
EogUah  readers.  The  edition  hai,  moreover, 
Saleed  gmtl;  hi  aocuriLi?  aad  iruatworthl- 
neMbjtheiigoroufl  cciuoralilp  of  lla  editor, 
Ur.  Olfibilier,  whole  position  as  a  ■elcntiQo 
mcteorolugtst  ia  do  doubt  euperior  lo  ihat 
of  the  author  of  tbe  wurk.  The  book  U 
TerffVee  from  tfehnioaUtlei,aBd,  inltaaim' 
pliclty.  aeeiimey,  and  aiiracllTenea*,  K  Is  an 
rirelleni  example  of  popular  loieollAo  Ilteh 
ature.  Ita  juvneral  objeot,  aa  staled  bj  Ihe 
editor,  baa  been  "  lo  produce  a  work  Riving 
a  broad  omllne  of  ih«  cauace  vblch  glre  rlw 
to  facta  of  ererr-daf  occurreoeo  bk  the  at- 
rooaphnre.  In  aucb  a  form  that  an]r  reader 
who  wUhed  to  obtab  a  general  rlew  of  ineb 
pbenemcna  and  their  origin  would  be 
readily  eanbled  to  do  <o.  The  great  Dum- 
ber of  aubjcfts  treated  of  will  ihui,  to  the 
miijorilr  or  readcni,  who  merelv  deaire  aa 
tnalght  into  Ihc  general  prineiplce  ihat  pre> 
daoe  ptienomcna,  which  every  one  has  aeen 
or  beard  of,  be  found  to  be  ralher  aii  ail* 
raolage,  as  Ihe  whole  rsD^ce  of  alinOfplicHo 
action  ia  th»s  diaplayed  In  the  eame  volume 
in  Rioilenie  eom[la«^  without  to  inu<'h  de- 
tail being  anywhere  ffiiiti  aa  to  make  the 
book  other  than  inkrealing  lo  even  the 
moat  fiMoal  rrader. 

"  Tlie  work  trrat*  of  the  form,  i 
stona,  and  lanvcmocli  of  Iho  earth,  i 
llic  inaaenoo  eieriedon  Iho  meteorology  b/5 
the  phyilcal  oonrormalLoo  of  oor  nlobe ;  of 
Iho  fignre,  height,  color,  wdght,  and  ebeml-  j 
c«]  eomponenta  of  tbe  Btmotpbero:  of  th 
meteorological  phenameoa  induced  by  ita 
action  of  light,  and  tbe  opiieal  appcaranea 
whiflb  objecis  preaent  as  seen  tbrough  difi 
forent  atmospherie  strata;  of  Ibe  phenonh 
ena  connected  with  heat,  wind,  ckiuda,  r^^j 
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ud  clootilaitT,iiiel«diiif;UiaiubJKtt  orilie 
1h«  of  cliiuMtL  Ttw  coDtcnU  arc,  tticr«- 
focc,  of  (l«p  imporuiico  lo  ail  cluwi  uf 
pcnoiu,  npccUU  J  la  Uic  obsFrrcr  of  Nalurv, 
the  agrioullutut,  uiil  the  nitigalor." 

TIm  toIuuc  is  (,>lt.i;uillr  circulcil,  aail 
in  lu  wliuk  St;)*  in  >  crttlit  10  Uiu  [lub- 

Toe  ConrtRiTiTx  Ahatout  at  ma  Dn- 
wnnciTi::!  AM>tu.  Bf  A.  (.'hidtiud, 
Profvuvr  at  ilio  Ltdqh  Vrierioarj 
SchooL  Scoonil  cdiiion,  rvriwd  and 
enlarged,  wiih  Urn  Coftpctaiion  of  S, 
Arloisq,  rrnfcasnr  ai  tlie  ToulouM 
Veterinary Sshool.  Ti-anilitlcd  and  rd- 
iUd  bj  tiManc  Ruiino.  F.  K.  U.  S^ 
T<Mr{nW7  SurKcon,  Kufal  Knginren. 
%Vl  pagM ;  -iAO  IIluBtraUun«.  Price, 
t&OO.    D.  Applcton  &  Cd. 

Tbi  Gnt  sdliiuD  of  tliU  coniiinjIienilT* 
work  aiiiimitid  !n.lSM,  and  i[  bu  bald  a 
iMdiDg  plac*  aa  a  toxt-boak  Ld  ih>  ConlU 
oeatal  collcffc*.  It  l>  an  uliauitiTa  and 
•net  dncrlpilon  of  tbo  anaunnioa3  ma- 
ehlnorj  of  whicli  lli«  budlc*  of  oar  domes. 
tie  animal*  are  composed.  Jli  the  Ant 
tivit  rtqiilrcd  In  aucli  a  work  b  accuntcjr, 
ProC  CbiuTuu  could  nui  tH-  tatUfied  iritb 
a  compilstioQ,  no  mattvr  Low  •rei^lj  Ibo 
auibotiiim;  and,  ■lliiuiipti  lbs  wliolu  range 
of  auilomickl  truilllluu  wu  ouii«iill«<l,  UiU 
work  look  lu  «kar«oiur  fton  Ilia  ilireel 
•tudjr  of  Nature,  tlio  poaition  of  the  author 
a«  anatomical  principal  In  ine  Imperial 
Vetotlnarj  Scliool  aflbcding  blin  iLn  mo<t 
eitr.niilTO  opporluniliM  of  obocrration  and 
dlucelion.  Uiireoicr,  Ihc  aUttiOT  aimod  a.\ 
■omclbing  mora  tbui  the  more  accuinulii- 
tion  of  an  cndicM  and  arid  man  of  ann- 
toiulcal  dclail*.  Ha  MOgbt  the  bondi,  and 
relatioDB,  and  mcaiungB,  bit  wbk'b  tkc; 
ocnild  be  connected  and  barmoniird.  iu  a 
pkUoiiophio  method.  Inapirrd  b;  Ibe  in- 
Suencc  of  the  leo  llluatriuux  anatomiata, 
Qwtge  CuTlcrand  OeoBVof  Su-Uilalro,  be 
dial  apeaki  of  Ihrir  labort: 

'Tho  flnt,  aflfT  imtneoM  rrvwrchce; 
TtMnrtid  to  «onpare  tbe  innumenble  tp«. 
Cle*lnlb»ani<nal  kinjcdumwitli  each  other; 
ba  adud  their  g;»aeral  cliacacter* — ibu 
anaIogl«e  wbioU  alli«d  tbom  to  one  anotber ; 
ba  *rtl|^>«d  tkeee  analoiticN,  oonlraMed  them 
with  the  diMimilaritJc*,  and  MtahlUhed 
■mong  ikon  dUbrent  kinda  and  different 


dvfcroM :  and  In  tbia  *S7  vaa  ht  i 
form  natoml  grDU{«,  IlieniBclTca  I 
Into  uvcral  calr^riea  io  whidt  I 
«itr«  |^ibvrt4  lofieibcT  acoordl 
uialVKiM  and  afflnitirt.    Tk<« 
mta  ««tpi  a«a;,  tijcht  appctnd,  aal] 
field  of  icienoo  vaa  no  txcn  ob 
ecnmftr^tt  tmaMirg  vaa  crvaled  la  i 
brancbca,  and  the  itnienm  of  1^  i 
kingdom  wai  broagbt  allbla 
□nifonn!tj-«birb>liiDOthroaghoullhaite  ' 
parts  of  creation. 

"GeoOtor  Sl.-DII«iro  liiU«md   Onto, 
orrrthc  Hmegrmutd.    MdwaitlMirafl« 
Cuvier,  be  entirely  selected  tba  AfttoU  ^ 
dharanion.  and  allowed  kwaeU  to  be  !•» 
emed  bjr  the  tonmdentioa  of  leaaaMMMb 
Ue  eapedall;  puraued  the  dlecwrer;  I 
fixed  inio  lor  gnidanoe  la  the  aeank  I 
ibeat  rtMutiUnota— a  dilDcuk  laA.) 
■Uofaroiu  teef,  upon  nbiek  the  < 
bla  tilnatrlau*  riital  waa  auaadaA. 
more  orrlatD  than  CuTkr,  aad  tba  I 
Riwp  bU  (ubjeet,  bo  reatikMi  lh«( 
hU  obfcnationa,  eonflnlng 
pinicoUrljr  to  tbe  due  «f ' 
order  to  aoWe  tbe  cajgma  «bo«a  i 
■ought.    At  laM  b«  feinkd  It,  i 
knun  to  iu  in  thoae  ■ttanoraUi  i 
abvlmie  papa,  in  which  the 
often  obtcum  and  biddm,  Iwt  whidt] 
lain,  DvvcrtbsleM,  ina|^Ocenl  hfona  4 
«d  to  thr  lienor  «f  ib«  Cnator.    Tbi  ■ 
and  funcliooit  of  or]{an«,  be  aaji,  < 
olfer  anj  itabUlti,  onlj  their  rtbd 
InTarfablo;  IbcM  alone  caaneillic' 
tiTo  Indtcatlona  la  the 
Tiial  instnmcnta.    Ba  tboi 
gmt  prinriplt »/  tcmntMtmt,  fimlf  I 
iiahed  iu  tbIuc.  and  foilifled  H  bf* 
•orf  prinvipk'a.    Thm  wu  Ih*  phQ 
<«]  Bcntinicirt  drddnllj  introduced  laU 
rotoarcbee  in  ortanitatioB,  aod 
liocaiDH  a  Turiuble  eelenca." 

Tbo  new  edition  of  tbe  work  hw  1 
rewritten  throughout,  E^eatlr  i 
broagbt   Dp  Io  lb«  prcaeat  lis*;  1 
luelbod  [*  the  tan*.    The  t«»  I 
an  atom  J,    huwaa    nd 
broiiKht  Into  closet  alHaaeo,  i 
parUon  «t  tbe  orgnna  of  man  with  i 
animala  It  made  a  promheu  fcalnra. 
work  ii,  thertfote,  not  onljr  a  co 
tcction-manual  for  tbe  elqdcnl  of  i 


«47 


■  book  of  rdcriAN  fcr  the 
'  Mrseon,  but  it  ii  Um  anlkble 
Irti—li^l,  lb*  eoMEpantiTo  inatomiit, 
li  ifcahgirt,  ud  the  medical    pracli. 

■  fct  (tnetore  «r  the  hong,  iliia  it  the 
b*  MBfiMc  m«tiM  on  tk  matooir  of 
*t  tmminifA  ulaaia  ia  Uw  Eogltafa 
hifn^  nd  wOl  MMrlboU  m>t«riallr  to 
i*  fnyMi  of  T«««rfniify  •catow,  *hll« 
MyaMluI  ftbo  U  UM  ooomualtf  at  Urgo. 

(■OMwa  Imvn.  A  PapulirAocount 
if  lb«  loMCU  of  OUT  I*!*!!!*,  foraiU, 
Ouitm,  aad  Hoowil  niuMrattd  aitfa 
«  n^M  and  tt4  Woodouta.  Dj  A.  8. 
FmubkILD-  3»paR<>>-  rric^tlM. 
Si)^  ;  !t«luraliiitji'  AgeocT.  HoaMn  : 
MMa  4  Uvrnt.     N««  YoVt:  Dodd  k 

KMd. 

fc  PmKiB»  baa  d«Mail  «iMlI«Dt  thing 

ifMimg  OkiM  Hula  bwd-book.  Hta 
'  (Md*  to  ika  8l«dj  «r  luGcU,"  Willi 
I  «r  TOO  p^tw  a^  I,V0O  flgana,  al- 
.  hJbioI  t»  Kt*  doltan  bi  ptlco,  b 
I  M*  apaaalTK  (or  ih«  ti^at  ubm  of 
«ad  It  vM  ikcMto*  w«II  to  dlMll 
r,  afik  ika  coalMla  of  llia  jtmAtraM 
,  Isto  a  not*  poftable  and  popu- 
Good  and  At*p  book*  od  in. 
ttaa  oaitfra  M  b«  »iiliipliod,  for  *a  aro 
dl tMarta*  b  tbcm.  IVr  t&fcil  na  in- 
Aba*d  ••^  bj  dar  and  bj  nig^i,  ilrapiaK 
Ml  v^iac  »t  Iw**  iBd  abroad :  Uioj 
!■■(•  war  fiwd,  ^^ton  our  drink,  t^oll 
wrdata^  klleurdooMaUc  aniaialii  tar- 
Ift  «T  priw«,  blaal  our  fnili,  and  do- 
mr  ■■'  "opa.  Tbo  •aVi*<'  Monot  bo 
,  k«l  n  Batarallr  approach  It  with 
Tfaora  an;  hcnvor,  coapcn- 
la  all  lUap;  AUhouch  Inaacn 
bv  oar  —T— H-.  they  ara  jct  *cl- 
■f  m^  111  I  Mill  ortatatML  VTc 
il  Ian  •  y^  opfaka  of  KaMto,  aad  aro 
Im*  fnUtf  h*ti  but  fbo  nx  to 
hewJfcfprty-  tfcor  oonld  oatToi« 
I  i«t  of  ib«  nimal  kk«dan  An  to 
At  tkc  Uchar  Iribea  of  Bh  haTobcon 
:nC  is  DnhiWdM  oliag  Iko  geo- 
Il  MlMit  bo  doobted  that 
'  ■■•  tWag  kao  hoppnad  \m  a  much 
r  to  tko  iDMna,  abboagh  ikBlr 
of  coont^  mofo  dUBoalt  of 
Bat  Dr.  PM<k>nl  (alii  na 
•m  &b«  *i«  opwvd  of  SOO/MO  Ihtng 


opcoiM^  aad,  aa  fpedeo  ire  bold  bcisaiij  ta 
be  tmoiatabliv  «aoh  one  bavins  b^"  *po- 
daDf  oroaWd,  wo  haro  a  clow  lo  tho  «xact 
anntber  nf  nilracica  thai  tlio*«  pMl*  havo 
coat :  though  wh;  lalraculao*  contrtTanco 
took  *ueh  an  ciurwIic  turn  In  llil*  diti«- 
lEon  win  pcrhapa  be  found  explniood  In 
Dt.  Buihocir*  book  of  "Dark  Things" 
But,  bowcrrr  the;  oamo,  the  InBeoU  arc 
hoft^  a  part  of  tho  ■world  of  life,  growing, 
Buliiplpng,  aod  dj'iog,  tik*  ourocWci ;  un- 
derling curiuot  truurannatiuna.  and  anL 
maii-d  b;  wonderful  uutinoM — itociiJ,  indiu- 
trioua^  and  moit  iMlruclire  in  all  lliuir  wajt 
and  liiatory.  Dr.  Packard  aolooia  Iba  noat 
common,  thoiia  ihat  am  oadlj— ofWn  too 
•aallT^-olixtirTcil,  and  glvDi  na  thdr  varioaa 
slorlra  vilh  an  Inlcrnrl  (hat  la  ijitltd  m- 
eoanlic  Ula  Tolumo  [*  compact  wUh  Infnr- 
roatlon  upon  the  (ubjrct,and  ii  ulngiird  to 
all  Intelligent  reader*;  but,  for  itiiElbie 
b4]ri  imd  girli,  it  ii  worth  a  whule  library 
of  the  Gctitioui  drirel  thai  iiuw  fariaa  ■□ 
large  a  pari  of  thi!  laonlal  nouriehnumt  of 
tb«  JDung. 

ThldTolumeconaiaUmainlfof  r«prii)t(il 
matttT,  but  it  coDlainii  a  now  and  adniirtble 
chapter  entitled  "  llinla  on  tho  Ancrtlr;  of 
iBMt^cs."  The  irrepreaalble  i|u«allon  of 
origin*  ia  not  lo  be  tieapod,  and,  a*  il  ha* 
UyB^  haunted  the  *auli  of  botanl*!*,  it  nuw 
begin*  to  torment  the  entotaological  houI, 
Iniecta  eoniiot  he  aludied  without  bving 
daiaed,  and  Ibfj'  cannot  bo  clamed  willioiit 
knowing  their  rvAOiublanvoa  and  allioiiiea, 
■ud  thvM  vnonol  bv  road*  out  eicopt 
lbrangb(heir«D]bi7oh)gioalordt'T«lopnitrnl- 
al  faUtorf.  The  quo«>lon  bow  Ibing*  ara 
tana  Into  thaqiiiutlon  hnw  thef  oane  Idbe, 
and  tho  drat  tlioala  of  Airtptaro  beoomco 
tho  but  pniblem  of  tcloncD — that  Is,  pme- 
tit.  Dr.  Packard  Incline*  to  the  riew  that 
th*  primal  onoralor*  of  iniecli  were  worm*, 
and  be  aiiiimca  without  beiitatinn  tho  doo- 
trinn  cf  tiToluilan  ai  bcfl  eiplDiiung  the 
facta  of  the  •cicnct  We  quote  one  orlwo 
pauagea  upon  thJi  point ; 

"  Han;  (hort-aighted  penoni  complain 
that  *uch  *  tbootjr  leti  Id  the  bock^uund 
the  UJca  of  a  penonal  Creator ;  but  minila 
no  Ida  derout,  and  perbapi  a  iriOv  nioru 
tbooghtful,  ISO  tho  hand  of  a  Crwinr  ont 
lea*  in  Ike  eroluUon  of  plant*  and  anlniiJa 
from  pretiiitani  forma,  ilitou{;b    nitturnl 
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Uini,  thko  b  tho  CTolution  of  k  nnimer'* 
■hover,  ibraugb  lUe  bwi  lUacuTmit  b;  lli« 
niel«>T«Wgi«l,  vho  looki  back  llitougb 
njriaiJii  of  »g«i>  lo  tha  cituwi  tlikt  led  to 
tho  iIUtHbutloD  of  mountaiti-cbaliia,  oc»n- 
curr«nt(.  and  Inde-nllul*,  which  comliliit 
lo  producR  tho  DGOcMkty  conditioni  TtSDl^ 
lug  In  lliiit  dbonar. 

"Indeed,  to  tbc  itudtst  of  Kiiure,  tbe 
oTolutloQ  theory  lo  bJotag;.  with  Ihe  iicbu. 
Ur  hjpdlhciLi,  sod  thv  grond  law  in  phjtlci 
of  the  eortditiou  of  fori.>ea,  ill  indepen- 
dent, and  rrvciling  to  ua  the  modv  in  which 
th«  Cnalur  uf  iho  unlrerM  worki  in  Uik 
world  of  malt«r,  togrthcr  furfn  tn  iw- 
DwMunbljr  Kiaador  conception  of  the  order 
of  orMtloB  Mid  lla  otdaloer  tliao  nu  pc(- 
inhlo  for  u»  to  form  bctbra  lltMO  hwa  neic 
dlicomml  gad  put  to  pnotlMl  a»o." 

.Agiin  ho  Mj« : 

"  Thii*  (he  OTlpo«ItOT  of  ih«  boo  bu  1 
hiitor?,  and  I*  not  apparpnilj  ■  >prdal 
orentloD,  bill  «  mrueluro  ([nduallj  derc). 
opt&  to  *iibti>rv<i  tho  UM  of  B  d«r«D«l*e  or- 
gUL  ^  th«  orifkni)  of  fprelol  *ni>o  In  In- 
ttela  »r*.  In  mod  cue<,  ilmplj  altcrtd 
hnin.  Til?  hdri  vlir-mielvn  itre  modified 
epIllieUol  crlti.  Thn  cjei  of  Inieeu.  ilm. 
pl«  and  compnnnd,  am  at  flnl  Blmpl)'  epi* 
tbdial  veil*.  inodlfiKd  for  »  aperlal  pnrpoic ; 
and  even  Iho  en:  In  bot  a  modiflcd  e|iIthcliBl 
Ofll  attached  to  llio  wqIU  ol  the  orarv, 
which  In  turn  b  inorphologicji)!;  but  > 
gUnd.  Tbua  Kaluro  dcoU  in  limplo,  and 
with  her  unlta  of  Blriirtiirc  clnboralts  d5 
hor  crowning  work  •  Ismplo  in  which  tbc 
mind  of  man,  fonncd  In  the  Image  of  God, 
maj  dwvlL.  H«r  romlt*  are  not  the  IcM 
tnarrolouK  bccauM)  we  arc  brglnnlii);  to 
dimly  trace  tbc  pnicoii  bj  which  thov  arltc. 
It  dhoiild  not  Icuwn  our  awe  and  rcvcn-noc 
(or  Bcl'j'  If,  with  mlndi  made  to  adore,  we 
alio  cwaj  to  tr«co  the  noremcnu  of  hU 
bond  In  the  origin  of  the  fonni  of  life, 

"(tome  wHtcrt  of  the  evolution  >chool 
am  iilTeiiuoas  In  tho  belief  thai  tbc  erolu. 
tion  hrpDthcais  oTiTlhrowB  tbc  Idea  of  ar. 
ehetypw  and  plant  ofstruelure.  But  a  trtic 
genealogy  of  atdiuals  and  plonta  rcprcwenln 
n  natunl  (jslem,  and  the  typet  of  animuli-, 
be  they  four,  as  Cutler  taught,  or  firo,  or 
more,  an  recognized  by  naturaliita  through 
the  (tudy  of  dry,  hard,  anatomical  IkclH. 
Accepting;  lh«n,  the  typo  of  arlioul&l«  *a 


foimdvd  in  Notim  from  the  ahnnar  tBodca 
of  dertlopiDoii  and  p«intt  of  •inictorc  {Mr- 
c«lTed  between  the  w»m*  knd  llw  craMa- 
CO*  on  the  one  hand,  and  tho  <r«nDf  tad 
Iniecij  on  the  other,  bAre  ««  not  a  atraog 
fioiicljc  bond  unittDg  the«o  thro  gmt 
gntupt  Iota  one  gnnd  aub-kingdum,  and 
can  we  not  to  imagination  perecire  iho  mo- 
cchIto  atcpa  by  which  Ihe  Crettor,  oollag 
through  the  laws  of  evolution,  fao^  built  ■]) 
the  great  arUculata  diilslon  of  th«  aciBitJ 
kinedom  t " 

rBoramiDiiii  or  Ta*  k*ku  at  Botous. 
.    )I;   Ciiuuu  Uixraa,  C.  E.    Ko.  IV., 
Van  Nof>tnuid  Sclonca  Swiei,  S2  j 
Price,  CO  e«ntt. 

Tnw  U  a  very  itooU  book,  biit  U  woolc 
certainly  bo  wrong  to  meoaure  ila  Impor  ^— 
tanee  by  Ita  dimrnaiuna.    In  odecce,  wc  i 
often  t^d  that  there  la  do  great  md 
(tnaU,  by  which  It  i*  meant  that  tho  inb 
and  raluo  of  thing!  in  Saturo  tro  not 
pendent  upon  mogoltud*^    It  t*  dcalnbl*,  i 
we  all  feel  at  Umve,  that  brid|;c«  nbould 
well  conatracted,  and,  a*  ih^ir  parti  ate  hol^S 
(Ogetlier  by  ploo,  oil  who  trarol  are  iMtr— 
sated  tlial  IhMO  pina  vbonid  bo  In  propav 
proportion*.     Thanki  to   Bend*r  for  i^- 
icmiiuiiiic  what  theat  ptopcrtlona  art:,  and 
to  Yon  NoMtrond  for  dUAuiag  ■  knawledgr 
of  them.     Wo  bear  oar  tcMfanonjr  lo  Iba 
imiiortanco  or  the  rcMareb,  and  ilie  Ttlw 
of  Ihe  puUi  cation,  but  *e  rrgnt   to  (a; 
tliat  wo  cannot  rceommend  thU  nHmograpk 
for  po'putor  rrading,   a*  it   b  bnaifld  el 
ualheniatlc*. 


A    Thiatmi   ox    ADALTtiC^i.    GMBcniT. 
By  WiLMAH  0.  Prt,  LU  D..  frofoumw 

o<  MLtt)icmatit-a  and  AatTOnotny  in  Co- 
lumbia College,  and  of  Heehuiica  in  tho 
School  of  HtoM.  SIS  page*.  A.  %. 
Baniv*  ft  ('o. 

Paor.  Pkck  boa  prepared  ihU  irtaiiM 
for  Ihe  uac  of  hii  «wii  eUwra  In  Columbia 
College  and  the  School  of  Ubica.  Ilia  ob- 
ject hiM  been  to  prmitnt  tho  lubject  In  a 
Darroirer  com[iaM  than  li  done  In  the  nmol 
loluminoui  worka  that  arc  enployed  aa 
tcil-book*  in  the  mathematical  depatt- 
mcnt*  of  th»  higher  loatituilooa.  The 
author  pMli  forward  no  chiitni  lo  orlgi- ' 
natlty  of  method,  and  *latM  tliat  the  G«n- 
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doM  lUK  itEOhr  fma- 

lei  bj  Ihf    Mrllrr 

but  b*  hM  rvriatd 

Mpknulon*,  ibbrc- 

■ad  conrcmtd  lb* 

It   10   Iha    pa*^S 

lucatioB. 


•r  EtHliV  Bloiinipfar;  ■ 
the  Se"  S-b'wl,  b»  «"»L. 
M.  D.    Lun4gn;   TriUiaer 

Mi*  •dontifia  ketmrr  nty 
towws  bf  pracUimi^  (o 
I*  fa«dnali*g  m  birj  ta-kt," 
Bf  or  lJii«  book  b  JuMifii'd 
■Mt  »  "Bmubo*  of  tbe 

I^Mis  Im  pktum  vlth  ft 
I  Mnh,  (Twarlb,  naturliT, 
Otb«r  E>nh ;  and  to  thoto 
fod  tbcit  bniaa  Oior  lb* 
inariu  rf  Bcrbcit  Spcacer, 
ft  «atUaf  boor*  od  the 
lA^  nd  (tiWcD  witb  tlio 

ItMMMkm  or  lb*  cquinoio, 

Mndfaai  o(  Blologf  utd 
li  Uk*  MSaos  *idi  A  "irct 
wlflg  MS  "  on  lb*  listen 
lagtaAtko  over  ibe  fbroJ- 
«U(li  tbsM  pUkMophic«l 

proCaiM*  U  tra*«fM  (h« 
fasfoed  boot*,  and  tonly 
tm  la  ibU  tia»n  rolaa*  it 
all  tt  fntUmfei  Mkd  pf«> 
m  into  lb*  njitnrj  oT  (!■• 
',  lu  nCl,  tbe  period*  of  lU 
•tohntOD  or  iu  ofgan- 
Mory,  and  Iw  flnal  iteobi- 


frvsD  dia  wrftlng* 

rtti  wlih  b*i«  ud  ihnc  wi 

umor,  and— 10  dnl  iillb 

«  (QWidmblo   irrcfevaDt 

brwtri  ia  a  f  r«ih  aad 

fctlm  attndJiB  pnwnta. 

I,  tb*  moM  ailnand  U««i 

H^  aad  tboaa  who  ibadd^r 

if  arolulian  a*  "aebangc 

I  iacoherant  hoBioftacitr, 

hM«T«(«B(iij,"  tmj, 

follow  tb«it  ehait;  iti 

etrtalalf  b  MT«r  dull 


Tnit  Bnt  AaMrina  conlribnlioD  to  tbe 
Ial*niutiiiul  ScUnilllo  SuriM  will  b«  bjr 
Jmiali  r.  Cook*,  Frofaaior  of  Chouiiilrr  ia 
narxard  Collsg*,  e«  tb«  ■■  Xu»  Oiemigirj." 
It  U  irdl  knoim  Uut  ihU  M-ionoc  la  rtcoit 
yetin  bu  undergone  ■  firofoiud  cbang*  la 
it4  theoij,  irltb  a  cormipondiiiK  cbas];*  In 
in  noncnolature.  Tbn  new  tIcit  Ii  Bnnlf 
citabliibi^  in  Iho  vortd  cf  icIcdcc,  and 
modcTD  icxt-booki  aro  •low);  adopting  It, 
whila  llic  (nua  or  educated  pcoplo  ttlU 
think  in  the  old  clicaunl  wa;».  A  book 
wu  needed  lo  make  thli  inuuitioa  elcar 
and  caait  for  tbe  Don-«cieQtific,  itbleh  abould 
uptun  Ibo  aeccuil;  and  philoaopbf  of  Ibo 
change  marc  full  j  Iban  it  poialUc  in  the  rtg. 
ular  mannali,  and  luch  a  woifc  Prat  Gwke 
baa  BOW  prepared.  He  ha*  lung  taughl 
tba  modem  Tieiri,  and  hi«  Collego  Test' 
book  of  "Chemical  rhiloMphj"  crabod* 
ica  Ibeio;  bat,  perceSring  ih«  public  *ao^ 
h«  prvpartd  •  eootw  of  loeiur**  famillirl; 
rxplalning  tlio  now  doetrini,'*,  and  ilellrertd 
Ibem  at  Iho  Lowntl  luitllutc  In  BoilOin  (im- 
mvdiatfly  alter  the  counc  of  I^rof.  Tftidall), 
with  great  Mliaraclion  to  tbo«  kIio  beard 
tbem.  ThctolumccoDtamingitie.ielcciiire*, 
Miefullj  rcrlicd  oud  Uluiirnicd,  la  now 
going  nipliltj  through  tbe  prna,  and  will 
be  read;  b  a  rerf  abort  lime.  It  will  be 
of  bterwt  to  gcoenU  readcn  who  care  lo 
*oi«  Uw  pto£t««*  of  telcatiSe  thonghi ;  but 
win  b«  innluable  nt  Uie  pMMUt  titue  to  all 
iMchen  of  chemiatrjr. 
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Printing^mc*.  ISTS. 

EiMf  on  the  Glidul  Epoeh.  Bj  Dr. 
Pblllp  Barre;.  Durtingtou,  loiia,  18T8, 
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"^  ftlUck  Nwrtlinc  eobir*b,  wUcb  b*- 
%MBai'«d,llMeMOMiiife<rad  (ob«oT*l. 
J^  «lor  it  it  pa^tb,  ud  b*  Umuo  differ* 
tbu  of  EnwpOQ  (vcoon*  in  bdnK 
'^m  fik«  •  Urdlt-Mtt.  Tho  eaUfiniaar 
dm  BM  ibnl  llMlf  qulU  np  In  Iha  oocoon, 
tni  Jmtm  la  opMlsi;.  ihntngh  wUoh  It  m- 
opM  is  tb«  i»*to-tb*pn. 

Tba   Bomlgt  mAhWii    vorlu    rapMlj, 

«aai)l«iag  lb*  Moooa  tn  thrtHi  «n«k*;  Id 

IhiM  wMk*  DON  k  4vlu  It ;  utd  Ihoa  Uio 

i01t>h»rvMI  tttkc*  up  onl/  »Ii   or   icTcn 

VMka,     T^  ptoofM  of  SUturo,  or  of  uu- 

vbcBof  tb»  UinMl*  of  Iho  toooon,  ii  Tnr; 

■Inpl*,  llw  tkrrMl*,  owioK  (o  Iba  peculiar 

Knuturo  of  Ike  coroon,  being  vorj  roadi- 

If  Mparucd  from  oDo  anolbcr  \>j  tho  »ij' 

tion  of  •»»  ■Iter.    Tbc  flbro  pauoiM 

GDiuUfVkbk  >traagtli.    One  tbmd.  iwcIto 

■Mhn  leag,  will  bc«r  *  »«lght  of  »iitir-tKO 

tpiat,  and  k  «onl  of  flflv-roui  thrcadi  ■ 

>il(hl  of  «nr  two  pounda.    The  (brvad, 

bo«t<«r,  i*  Mouvfatit  ooir«c  bul  I'fTorta 

•n  Ubg  BAd*  M  f[M  it  of  ((""^'i*'  ^no- 

>■  W  M  l«  <t  It  fur  ir«»ii>|t  Into  fubrlo* 

••4  tplnolH   Ib(0  Mvlns-lhrtad.     If  thU 

BnAn  flbra  poMta  noMufollf  ibrough 

h  fiaM  of  trUI  and  aipcrimcnt,  It  nIU 

lit*  Um  voflJ  •  Tcrf  chskp  dtk,  Ibo  ooM 

*'pn4icllOD  being  niDcb  Icm   lb*n  ibiit 

•f  fimip«ui  lUk.     Tb*  Mooon  b  foDiid  In 

l>Wlu%lUkolallMiionbofI)rulL    Ttiv 

"■CfilUt  (ievdt  on  tba  trM,  ud  witbiiaadi 

^  beUiMAor  of  the  ««atbcr.    Tbo  trot 

i*  M  tbuaiut  Ibw  wbolo  thip-loada  of 

I  Ml^  b«  oeUoetcd. 

Tbi    »f9N«l    of  lan^U.  G*brlcl  do 

■bniBK,  M    ibo   r«eeat    nit<«tiDg    of  tbo 

KMdt  JUMoiaUoa,  olter  (bowing  tbit  ccr- 

Mh  Halt  buMl  la  Urtiarr  flnia  hvtt  c*i- 

I  of  hwDMB  workaotntbip,  go«  on  to 

Into  Ibol  Iblo  Urtlni7prMun»or  (^  man  wu 

M  IdMUkal  hi  •poolot  wilb  Uis  nun  of  tb« 

ymmA  ported.     "  If  tboro  ii  cioo  fiM  woll 

MaMIahod,"  Mf*  bo,  "  and  odnUwd  by  olt. 

I(  b  thia:  tbal  ikita  I*  n  (oooeotion  of 

bmam  Imai  on*  Koobiitleol  p«r1a4  to  an- 

eibor.    f  (OB  atntWB  to  ilnium  ihii  fauna 

b  modUUd,  Ibo  Bolinalt  cbanco,  and  ib«*c 

audUkatkou,  ihwa  ehangn^  aro  all  ili« 

(DMC  mwked  in  proportion  a*  tbo  airata 

Mjs  wider  opart.     Bctrccn  t*o  iirala  In 

COBtoM  Ifatt*  mof  oiiat  tpMieo  \a  coiumon. 


but  alnla  widol;  wpanled  from  one  ui- 
otbor  hoTO  dlftaoat  apvcloi,  and  cTvn  dlf. 
fnrnl  ttrnora,  b  ou«  tboj  llo  irry  wide 
apait.  Tlioao  otuagta  oouur  all  tbc  more 
rapid!;  In  proportion  a*  llio  animal*  poa- 
(««aoinor«ooniplioU*dorganiiatlo&.  Thui 
ibo  mollutca,  burlag  a  lota  oompUcaiMd  o^ 
gudaallon  iliao  llio  mammilt,  haro  tomo- 
lime*  a  far  oxort  protraelod  aiialonM  aa 
*pec!e*.  Ceriaiu  abell)  aro  foood  lUonti- 
cal  Id  tno  ulrata,  in  wblob  Ibo  Basiinallan 
Cuina  are  Tcrf  irldel;  dlSbronl.  Ilioto  aro 
□at  moro  bjpothctet,  bal  ti'loolUle  data, 
baatd  on  direct  obccrratlon  of  ftvta. 

"Now,  atnco  tbo  fonuation  of  tlio  oal- 
carcona  alrata  uf  Bcaaco  and  of  llio  loam- 
dcpoilt  at  Tbcnaf ,  In  wblch  cblppod  Dlult 
arc  foils  d|  tbc  mamniallail  faimiB  Kot 
complctctj  ToacwGd  at  Icail  tbicc  lime*. 
Tbo  (UTcioiicc*  bctoccn  tbo  unucmola  of 
(be  Ilcia<<o  Umcitono  ntid  tbc  tsamiDaU  of 
tbc  procot  pci'iod  arc  not  oiiljr  lufGvlL-ut 
tu  cbuvcterue  didiocE  ipodoi,  but  baco 
appeared  (uOlclcQt  ■□  [he  cfca  of  Mologiiti 
(o  narniat  ibcit  ciaHlStuiion  into  tpocbl 
gonon.  TLc  tnunimiili  of  lbs  UtfI  of  tbo 
Umuoo  liuiiwtoiic  and  of  tbo  Tbcuaj  Inain 
all  belong,  almoat  wltbout  oce^-tlon,  to 
extinct  genera  —  gcncni  ocitI;  allied  to 
Uit»«  al  pmcQl  eiiitlng,  bul  J^ct  quite  dla- 
linol  from  Ibi-m.  How,  tbca,  could  miin, 
wbo  bus  a  moit  eoiaplicated  oi'giuiluition, 
atuiie  eacupo  tbo  action  of  this  law  F  We 
miut  tbereJors  ooni'ludo  thai,  If.  ai  crerir 
lliiug  lead*  uii  to  prcaumr,  ibe  Ttietiaj  Qinln 
bear  the  eridonoei  of  iulentional  cbipping, 
tlii>]r  aro  the  work,  not  of  tbe  pretent  hu- 
man apeciot,  but  ofaiiotlior  tpiwie*  of  nun, 
jiotaibljr  oven  of  a  jtraut  tbo  pncimor  of 
roan,  vblcb  wouM  aorve  to  AH  op  one  of  ibo 
ffapo  in  tbo  aootogteal  Mrlet," 

la  Inriont  Fapjlw— The  King  of  8as- 
ODf  bai  |mr\'liaaiid,  and  placed  In  Ibe  Lolp- 
aic  LIbtacy,  an  Egyptian  papfru*  on  tbo 
prepai«llon  of  medlolDoi,  which  wo*  fouDd 
at  Tbche*  b;  Dr.  Eber*.  It  Ii  a  beauHtul 
jcUow  popTma.  In  a  good  date  of  proaTTa- 
llon.  ItcoatUtaot  110  column*,  and  hit* 
wrltlcn  on  tbc  back  a  double  talondor  In 
eight  oolunma.  E*eb  eolumn  la  dgbt  Inchra 
wide,  and  contain*  twontj-two  bnoa.  TliB 
writing  I*  from  right  to  lolt;  it  i*  all  la 
black  Ink,  oiccpl  Ibe  bofjuidngt  ol  obaptort, 
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vblcih  M«  to  red  Ink.  The  charact«ra  >ra 
diKtInct,  bold,  «Dit  luWfut,  anil  tho  priett 
vhetnoed  thetn  tnutlbire  be«n  ut  •rtiat. 
Tbcir  rami,  tty*  La  A'aiurt,  IVom  vhlcb  t« 
pitlier  thran  partWlan,  would  appniT  to 

'  Ss  lh«  «CT«nli«tiih  Miitiir7  B.  C  m  lb* 
iU»ot  ih«nBiiiuoripti  uid  Iho  hel  that 
III  tha  ««tMdar  tha  wa»  of  King  B»«»r-kB 
(Ammopliia  L)  I*  n«ntion«it  provM  tlmt 
thg  papynit  U  not  poawrior  t4  tli4  lint  lilf 
of  Ibat  ««Rtiir7. 

Ha  work  ii«Dirdat«*  IVon  t  period  mor» 
tmoM  dun  tba  InnBoriplion  on  papjrnia. 
Il  It  koomi  that  the  moit  uipicnl  E(:TpliaD 
wrltiii);K  irtn  irorka  ibout  mcdii-lnc.  Mu- 
selho  irllt  U8  that  th«  Egjpliana  bonorvil 
oaaof  theirSnl  kingaaaaphjilrioD.  Tlii« 
UMrlioB  la  ootLfinsed  not  onlit  bf  tho  frag' 
mMit  of  papTnu  of  Bn^h  and  Chabtu,  prv- 
Mrvad  Id  tha  Barlliv  HsMum,  but  *]>o  b? 
Iha  pr«tcnt  doonmeitL 

The  Qr«t  chapter  of  th«  papjnu  treata 
of  tliA  or)(;lnnl  prflducliOD  of  th«  tiuok, 
which  cane  from  the  Temple  nf  On  (Hrll- 
opolU).  Then  follow  thtretnedlM  employed 
for  the  ciir«  of  Tarlnui  dlaraaeo,  loRCthrr 
witbciWniiSrcdDlalliutodltcajiniDrihorfp, 
TCmodlM  Bgilwl  Iba  falllnf  off  of  the  liotr. 

I  Ibr  aorta,  Aran,  tha  liA,  etc  Tha  rhnp- 
t«r  dcTotcd  to  the  mlflnw  of  thn  home  U 
noeeedcd  b;  ons  about  the  hauio  ittelf, 
which  iiiBiata  on  the  impottaDce  of  clctnll' 
atta,  and  tcDa  how  to  bauih  Inirciis  to  ex- 
obida  tboni  from  housn,  lo  prevent  icrpenta 

I  Inm  oomiog  out  of  their  holca.  to  iToid  Ibe 
■tiDipiorputd  snd  the  tiltu  orBeis,  and  lo 
dlllQi'iKt  i-lulhiog  and  dwelllnga.  Then 
there  U  a  treatise  on  the  relations  botnera 
■oul  and  bod^,  with  aecnl  mclhnde  of  ttnij- 
ing  the  heart  and  it*  nrorenient. 

\1ifr  K^ylni^  thii  geneiml  dtacription  of 
the  papfrua.  which  be  oAOribe)  to  the  time 
of  th*  tarlj  Pbataoha,  ver;  ahortlj  aflcr 
Mcsea.  Kbera  apolDglMa  for  doI  haTing 
atudlcd  It  mora  probundlf,  for  the  oani  of 
literary  mourcea  during  bla  tnirelJ.  But 
ba  prauiM*  that  ba  will  decipher  il  oom- 
plelalr  with  lb*  aid  of  hi*  colleague*,  Lhuugb 
tbt  lank  1«  one  that  will  twiuire  (cveml 
joan  of  labor.  He  hopM  (hat,  with  the  aid 
of  the  Tarlou*  tranilationa  of  the  hlMe,  he 
wHl  ludeeccl  In  dtlerrolTiInK  the  mranitig  of 
Ihenainei  ofoerlala  dUcuea  Milivrto  una*- 
oeitaiaed.    lie  wlU  funhorinora  gal  aaalal* 


ano*  from  aneienl  Ejjp^laii  wrld 
the  dtctlonarlni  of  lb*  Stollte  lutgnafi 
ftnd  (Votn  fame  Grtck  worfca  «bkb  an  fl 
amllallj  of  tho  fame  nttwre  *a  tbl«  fap 
nit,  capaclallj  from  a  wofk  bj  EHowofMt 
Tbera  oecDr,  aeecedhig  lo  Ebfft,  100  wvi 
In  the  pftpTm*  which  are  altonclbr*  an 
Of  counc  It  ia  not  expected  ibal  Ibt  ww 
will  throw  anf  Usbt  tm  pbjilohiity,  p*lb« 
0(7,  or  tiiorapeulloa ;  tlUI,  It  wU)  ho  Ibm 
eating  for  tbo  inlbraMthn  H  will  lOfftf  ■ 
to  the  history  of  mcdlebMlBrenwieigML' 

« 
The  trerplnR-WIIIew.— The  pleaml 
Irailition  iLil  ni.i<Je  thi*  IhetrveoawbM 
the  capliiM  <4  t!ion,  *t  Unbjlon,  hung  Ibcit 
harp*,  has  been  late);  diiiptmed  bjr  Um  ■)• 
rettiptionsoT  Earl  Koek.  H*abowtlM 
the  Hebrew  word  "OArab,"  nted  hj** 
poet  Daiid,  rerem  to  a  poplar,  eed  wl  * 
willow,  ThI*  wltlow.benvMof  ibetaiNDl 
belief,  l.inavu*  named  SaUx  BAJUa 
That  tha  Ire*  wa*  not  a  willow,  Raswdl 
bad  eonelodod  long  agOL  Among  tpua^ 
titta  the  LInOMa  *pt«Ule  nanM  will  !•»<• 
fClve  waj  tol)iat«r£«UifMMa(ll<EsA^ 
The  bardineaa  of  the  drtnplBC  wlOev  lilt 
cnic*  a  elitnale  cnlder  thaa  that  of  UeM^ 
ismla,  and  ii  ia  now  ifgardad  M  of  CUM< 
or  Japnoeee  origin,  ^^^H 

in  Jitknt  Wril  ta  niln«K-l  («*- 
upondeiit.  writing  ftwn  I'ulUio,  WhlK*** 
Counly,  llUnoli.  elrea  tbo  foUowtof  {WtK*- 
lan  of  ihe  diieo<reT7  of  an  UKleal  wtB  !■ 
that  loealii^,  which  he  thinka  b  dead*' 
lag  of  furibcr  inrMtiption.  Some  tace'J 
irean  lince.  a  fitrmer,  living  on  a  bi|:b  ■■*■ 
dry  rolling  prairie,  about  tial««a  mlleaftM 
Ui«  XiMiMippI,  la  Wbludd**  Uonntj.d* 
a  well  Id  bt*  janl.  Tbo  Srai  tie  fM  M 
ihrou)cb  eonaUttd  of  mould  and  daj,  A* 
next  twtnij'lwo  Ctot  of  aand  and  graaA 
aod  tha  anoooeding  (It*  (bat  of  blatk  mW^ 
In  Ihcrolditofthia  black  EAitblba  rimiint 
of  an  old  well  wore  ilroclt,  Iba  t«Mt«efUa 
new  txraeaUon  falling  wllbin  alx  tecbalt' 
the  centre  of  tbo  old  one.  TUt  aiclw' 
well  waa  ainnad  up  in  a  workBaallk*  Vt^ 
ner,  tho  atonen,  la  the  opinion  of  Iho  a*' 
aoa  tmplofcd,  baiins  been  laid  Ik  a  WB^ 
andJime  cement.  It  w»t  Sited  wtib  ^ 
tnuekj  niBtoi4»l  compoalng  Ilia  atnli^b 
which  It  WU  Cound  i  and,  on  ctaaftatd**- 
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,wK«btU 
r  *M  obuiMiL    n>  c«b  of  Aa  <U 

l^^lcr  Uia  Kmovalof  BCevef  ttw  tep 
Mk,  «u  m>dt  Iha  foondaUao  of  lite  mv 
faiBg,  which  wu  cvritd  ap»r4  to  lb* 
bca.  Tli«  llun;-««o  foK  of  eaitk  «rw 
f  th*  old  •£!!  had  asrcr  bdWe  beta 

Oar  larmiMiil.  Kr.  GcorgB  H.  Vood- 
4y  >Ala  that  tkcae  aUt«nwDl«  *ere 
(bwllf  taken  dovB  ton  tba  Bp«  of  tha 
Mr  UoMoU,  >b«,  tboo^  Ml  nam  Eriat 
iU«  bno.  ia  (tin  ■oocMlbla ;  and  that- 
f  an  f  ccMTcd  aa  facu  b;  *U  Iht  tnltUI- 
KaU  atttlan  «f  the  ikiniif. 


PrvlUttaa  nrlM.— A  lUik- 
pis  of  lb«  srett  anofaer  aUaXit- 
»fa  wiwtifa  prdSoUoa  i*  tanaA  la  lb« 
tM7  or  itw  MOM  Cania  TQbmL  BeCon 
*«rt  wn  wmiaanoailt  tM  Wiih>ia< 
•M^  K.  Elia  do  BaavBonl  a»i  SIfaer 
■onda.  had  opnaMd  tb«  of^dImi  thai, 
[pmiiiirii(  ttva  Fraooa  to  lial;.  the  tiX- 
i^t»(bvaB]dUnrt>ith:  I.  A  bed 
«h^  ■fth  aathtkclta^  hatiag  a  thkk- 
■  <(6anS.O0aio^30ai;tct.  i.Abed 
1«7  baiid  qoartDU^  irith  a  tUckoaM  of 
iai;W«io  I,ti»fc«t.  S.  OoMftaetliBe' 
m,  «tA  I7**nn>  anhTdriu,  aad  dolo> 
khnW  ■  lUtkiicn  of  ton  6,000  W 
Mbai.  «.  AMritaofakareodiMUfto, 
^i»n,OM&«tBauckM«t.  Haain. 
I^MMiad  amooda  Mhl  that  B»  i)pv- 
■^h>  «mU  U  eKocDtend,  aU  the 
^^  b  thw*  paru  of  the  Atpa  ba- 
^Km  Aa  atnaS«d  nKh. 
^■^  eipadeoce  corrMposded  r«f7 
Bf^  "'■^  t^  prtdiolioiu  of  MiawA 
JK  Am  Mcuicd  the  tclikU,  vilk  cai- 
B^Ma  ■aadtfOMi,  ooataiMing  Tfial  oT 

H^t  afc^rKn^  mch  r«4.  Tbca 

V^ft«M:  ihMttMa.  l.SSH  ftck 
li^  bad*  af  m»aiu,  aahtilriie,  aad  dcJo- 
tt^vUhaihkfaiMorT.TSHrMl.  R- 
^f.  lahamwa  tdiaU  fur  t!M  Twalnl^ 
MkllM«rAeuai^ 

m  fe^  ^  A«  KhU.— Dr.  But  a 
HIb^  rafw.  Mora  Um  AnMticaa  Sden- 
IklMktiQ^  M  "  rariatloaa  b  dM  Ok*' 
i<r— eaadtWcTMofPoMartlcDeff," 
Wihi  aawa  mj  lilleiawlat  mllii  laiiii  iif 
b  eariin  ■■!  i  to  foUewad  la  •tod^iif 


hnfandi^d.  Tbtcc 
1^  laM,  the  )hf  id«^wl  ■attod,  ■boeia 
tha  ikiab  aMi^tad  aa  m  iadas  of  tha 
bnk.  Batihe^bdooMMoftfabMih^ 

■  (bavB;  L  B7  aaaUaVi  i*  ^'t  »o  dcAa- 
ka  iiBm|iiawleiiia  eAaUitr  ouu  b«W»ewi 
Uda  aad  tenta  of  Ao  beak  aad  the  oatcr 
■esfaecoflbeakA  t.  bf  the  fact  t^tao 
phtoMlogiat  hM  naaead  tadwvtha  ae. 
ceptad  May  of  t^  MMal  banklM  e«  the 
fvftee  of  A*  bnia  lUrtC  I.  By  Ihc  hD- 
ot^  la  aanf  aaea,  of  the  motf  cspctt 
fht«Mkl*|fitt  M  deioe  cfcHactcr  b;  aa  ex- 
amhailnii  of  the  hc*<.  The  patholopeal 
nethod  it  v^aJij  aaprodacdte  of  Wkfa^ 
toi7  leaoUa.  TU*  tthod  pemd*  hj  m^ 
parins  btaialaeieaa  «riA  naatal  phtaaa 
cu  obavrad  dariog  Iha  &fb  of  the  iadirid. 
oal.  Battb«palii)aa«rihlaaH4hodaTaMt 
JM  apcad  M  t«  the  «(«ciat  faeliM  «f  tha 
B^ia6l■nn^  aer  aa  Mthe  racettwioa  of  th» 
iMubj  of  apaech.  Ihi^  loo,  Iharob  good 
t«a«aa  for  aapyoeiag  Ibal  recnller  nealal 
ooadlilMa  mm.f  aiSet  wtahou  tacogolaaUa 
brain  leetoa.  and  ■*(■  b(tm.  RnaDr,  Ht. 
Wadar  iwwti.  OD  the  aalhorilj  of  Broan- 
Stqnaid,  ihal  **  all  parte  of  (be  bcmin  tn*f , 
oadar  briuiloa,  act  <a  aaj  of  iu  other 
pait^  loodliyiBg  ihelr  aciini;  m  ai  to  da- 
ttttn  or  dhfilaJA,  or  lo  lncrteae  aad  to 
Mthkllrallccitl" 

Iha  espttimntal  aiethod  pmcocda  by 
Mtatlag  or  dealrojing  oman  cenbnl  re> 
^aaaia  Bring  anMala.  TUs  method  uiis> 
hctotUr  doiKNWtnies  the  eiieitaeo  in  the 
btaia  of  cealrw  of  iction  for  diScrent  acta 
of  moMlca.  But,  Ibcn,  it  neereairily  pro- 
dvcca  ateonnal  aetioa,  and  fkll*  to  «how 
lb*  relation  between  brun  and  nJod.  Dr. 
Wilder  then  dpHribca  bU  own  method, 
whleb  it,  la  ihtot7,  that  of  the  pbrcnolo- 
^\»,  but  dUhring  IhBieTrom  in  two  impur. 
last  napecta:  I.  In  cnplOTlaB  the  brain 
itMlf  for  oompariMO,  in  nang  laige  n«B- 
ben,  and  in  oomparing  the  two  liArt.  S. 
In  tmplojins  canine  inalead  of  bitmaa 
braina,  on  th«  gtaiii\il  of  ihior  tisfile  t^ 
aoral  pailern,  and  itie  poaeibililj  of  an  a^ 
<«nie  knowladBO  of  tha  nenlal  oliaraolar- 
iicin  of  the  doici.  Of  coufM^  b«u«r  t*> 
iiulu  coight  be  ezjievloJ  from  lb*  •tudjr  of 
■he  btaine  of  pertont  with  whom  we  irno 
acquiinlcd  in  &r«,bul  tb>t  lalmp(«eiicible. 
from  lh«  ttod;  oT  a  br^n,  If  a  erininal  or 
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k&own,  notliiiigcui  bclnrne'L  ll  is  other- 
wIm  «itb  Aoff,  whore  the  braio  ind  th« 
nlad  of  the  muds  indiviitual  ir*  ai  our  ilii- 
poML  It  !■  woctlif  of  nmaik  that  Dr. 
UrUder  li  no  bclieror  ia  (h«  lor>liMil«a  of 
ficuIUM  in  differeut  jrariiuii*  of  ili«  tmlSi 
knd  ii  iocliiicd  ntlicr  U>  ili'inb  (but  a  c*^ 
bra]  hemuphoie  acta  aa  a  unit  cithar  aingl; 
or  wilb  111  fcUnv. 

Bflin  ef  Ian  Ib  the  IBarcM. — In  our 
Jnne  nnmber  afipeajad  a  noi«  bj  Sir  J«hB 
Luhbock  about  lb«  dUoorar;,  ogar  the  Dar- 
dsQell*!*.  of  an  copaTad  tontW  bfloe,  dadag 
rram  Uionne  tlmM,  and  vupposcd  lo  Air- 
niHh  eridt-DM  of  man'*  Dxlntvnca  at  a  vny 
Mtl;  goologioal  period.  A  paper  waa  pi«- 
acntvd  to  the  Amrriean  JLtaarlatton,  at  Ita 
lata  maaliDA  b;  Mr.  OoorKo  Watbbim,  of 
CODMtatiiMplCv  "bvnlD  rcaioni  ware  giren 
rorqaaaltovlsy  lh«  ralua  of  tbcao  ram^na 
a(  attdanea  of  the  high  antiqall}-  of  man. 
Tb«  fragincnt  of  muiodaii.brwc',  no  oiled, 
la  dtaorlbed  hj  Sir,  Waahburo  u  baring  ftO 
markf,  maif  than  half  of  which  arc  grouped 
Id  thn  cmtm,  Takm  IndlrldoJill}',  thcr  are 
pacnliar  and  pimllng!  ;  bilt,  tnkcD  logrlher, 
tho7  can  hard);  reprcaent  the  Bgure  t^  an 
animal,  or  «ho«  enj  cridcnoo  of  dvaiRn. 
The;  ma;  baic  hpna  piodiiccd  bj  worms 
vbttilbc  boDEWBS  aol^  TbcRmuutb  vppi^r 
Rurfaec  of  tho  stralum  of  llmvrlone  on 
which  the  bone  was  found  a  rureredxilh 
cxactljr  gimilir  markR,  Diuiy  groupa  of 
which  make  more  alriking  pIcturM  llian 
tlioie  found  on  the  bone.  On*  tprdmrm  In 
particular  i>  ao  mnrkeit  that  aTirid  Imagina- 
Ui>ntDl{;htdiillDgulBh  the  pioliirecf  a  witd- 
boir  with  a  ipear  In  bis  aidfi,  with  the  <tr«ek 
1ett«rnmo>t«le«rljeuthf  tbeiid«of IL  A* 
for  the  iptit  bonea  found  h)  ih4  aaisc  atni' 
tugi,  and  the  flint  fracinmlti,  ihr  author  >at- 
idaotorilj  aecounta  for  the  aliapc*  aunmrd 
bf  tbMe,  without  auppnalnff  the  iDterrm. 
tioo  of  man. 

Th*  (M«pB»  and  tb  rrrj, — Ur.  Hanr^ 
Lei^  of  tlie  Bri^bloD  (England)  Zoulog:i(Ml 
Oardnu,  wiihing  U>  ri«w  the  *i-'uurr  of  a 
orab  bj  an  oetopu,  rcMmtlf  fMl«n»d  one 
(o  ■  Miing  and  had  It  lowertil  lDt«  the 
aqaaiiian  elQ*o  to  the  ^aaa,  whn«  he  wauhed 
(bt  opatitioD  Ib  bout.   Thao^badtuiidlj 


deaeoided  to  tlw  daplli  of  two  Int  \ 
ootoput  thotoal  Eke  a  rocket  from 
ef  the  tank,  opened  It*  BcmbnMrtl 
btdia,  abst  up  ibm  cnb  )i  U,  aod  teU 
back  t«  Ua  Udiag.iilaaa.  Aa  tbe  aiU 
could  not  b«  tr^  obaarreJ  In  thi*  alBnUtit 
the  BltciBpl  waa  made  to  pill  llw  Iiall  nq 
from  bim,  ao  H  to  draw  bim  oat  ■(  UlM 
treat.  Bal,  aa  toon  aa  th*  ooMtmftllit 
pull,  he  took  a  Arm  gnap  of  ibc  rotfc  «<l) 
all  the  auckar*  of  htmi  of  bit  ann^aid 
atratclilnit  the  aif;b(h  aleR,  «all«id  it  raa 
\he  taulanod  llntL  Koiiciaf  aartraljril 
on  the  atrin^  Mr.  Lea  told  hi*  aadfflafliri 
to  D*alei)nnebr*tv«,  ButhaaaaMMnl 
him  that  tba  Jerkins  wa*  dona  br  tke  mD 
pui,  and  that  the  ervatare  would  peon  bral 
th«  line  If  ho  did  nut  Irt  It  fa.  "IMda 
then,  and  let  him  break  It,"  aald  Vr.  Ul 
In  three  tuga  more  tbe  lis*  bnkc,lka<^ 
It  wai  prciij  stronK  Iwtn*^ 

Rut  Mr.  L««'i  object  waa  to  tiadf  p> 
ticularly  th«  animal'*  mod*  of  •oriaf  m 
dliipn«in|[ef ii«pr«T.  Acoorfin^j.aMMi' 
cnb  wail  *o  tuimxA  that  ibrnrlnf  mA 
be  withdrawn  If  daalrtd,  aad  w>*  bani 
near  to  tbe  ijreal  male  oclopw.  Tb«  ctri 
waj  aclzcd  prcciwlf  *a  thaobMrrtr  d^nf 
rU.,  caught  boiwcco  the  octepui  and  ft 
kIsu  pUi«.  In  an  Inatant  Ike  jtrj  n 
conipleU'lr  pinioned.  Kol  a  movtnM^a 
a  nniicgle  waa  rldble  ot  pBWible  wHij 
raeh  claw,  waa  paaped  a))  over  bf  •adfl| 
mfoMad  In  thmi,  *ti«teh*d  out  to  R*  H 
extvnt  b;  them.  The  back  of  lb*  cti^M 
wa*  eorercd  all  orer  wllh  the  ImldM 
raeuum^diiki,  brought  tOfialWrbjlbetdlll 
able  contraction  of  the  limb,  and  mip'l 
c)<HC  order,  vbauldcr  to  ihonUer,  tmrlH 
each  other;  while,  betwarn  eahen  aM 
dragged  the  abdominal  pCate*  toowd  A 
mouth,  the  black  tip  of  tb*  hard,  tM 
beak  waa  arcn  br  a  afaiglo  Initant  piaMt 
ing  frain  the  cinnlar  otUoo  of  the  odiaitt 
of  the  ann*.  and  the  next  bad  cthAi 
thiou^h  the  ahcll,  and  waa  buried  d*^  | 
the  Ocah  of  th«  Tletim,  n«  Mtlan  tli 
oolopua  when  failing  lit  ^nj  lor  in  tMt 
aarj  food  If  TOtj  like  that  of  •  cat  pua^ 
on  a  noaH,  a&d  beldlag  It  down  bwaMfcl 
paw*.  Tbe  nOTammt  la  aa  anMOi  I 
acuflle  aa  brief,  and  iba  weape  Of  iteil 
tin  cTOi  leaa  irobable.  "The&Aa«fll 
mitt"  (Mt  Xr.  Lm^  "it  km 
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I  Ihtn  Uiit  ofth*  mouM  or  oTa  ntn- 

U*  niUoirfJ  bj  >  ptnli,  Iiut  thare  is  a 

npuliiTniPu  kboat  tba  farm,  color,  and  >t- 

liUdci  or  tbt  oeUpiu  vhkh  laVMU  [t  wiili 

■bl  i»f  tnct«  horror." 

Mil  ail  raainiHhra  af  lb*  Eutb'* 
bMi  ProC  Dau  concludu,  ia  (he  Sep- 
tnte  DOtDbar  «f  tba  jiiiur>««  Journal 
ff  %Bmtt,  ■  acriea  of  atilo  paper*  on  Dj- 
bmU  OmIokjt.  Be  «t*t«a  UuU  about  6 
p*  (nl.  ii  Ibo  artragu  cbaege  of  daultj- 
Ar  du  eartb**  otiut  betvroa  the  tvawj 
ttl  [^stj  tUMa,  which  in  «qiiiT»]cat  to 
■  dupof  Tolamefnim  lCnJloB2  percent. 
tU^  ilirerorc,  uptcHea  tbo  cootrBclion 
wibtBkietwMohtta  eiul  of  tbe  eartli 
vixtf/m  1b  ila  traiuIlMD  from  k  Uqiud 
tvdldaa  to  thai  of  (tuiw. 

TUi  erolraatioa,  aj  Prof.  Dana  long 
■bNltUid,  b  Um  tMrot  of  Ihoiu  luequali- 
llnvf  lb*  torikoc  vbtett  btT«  rMultod  from 

•  tas^tif  of  tba  aarth'*  aolid  exUrior. 
hmUibaaaM  hara  arlMO  (be  oleratlon 
>rmila«ita  aad  t^  baiia-lik«  daprautona 
ftocropled  bf  tba  vatcr*  nf  Iho  oceoar, 
nd  frnia  tb«  utnc  cauaa  looinit*!o-cl)ain« 
bn  bscs  Dpuriad. 

T^  orlgla  of  iba  (ontlnanlOil  alata- 
1™  i>d  oecaole  depmwlooa  vaa  when 
"^  Mnh'i  enial  began  Vt  Ibna  on  Han  darj 
%U  nut.  Then,  fraa  change  of  don- 
''■l.'Wiriwttcod,  the  oooleii  areaa  would 
*'*^  l»d  be  OTerflowed  bjr  \\cp\A  matter, 
*^  ta  ita  lujo,  watilJ  cool.  Thai  at 
'S'k  •  Mild  and  fomparaHreljr  aUblo 
"**  *vuld  rMull— nut  ek*B(«I  ■■  yet,  but 
**  ^  pnoral  lercl  of  the  liquid  arrai, 
"•■»  vouU,  in  (heir  turn,  andcrgo  like 
'■fpof  «aiidit!ona,uid  a  cruti.  more  or 
™lltbU.  would  »n*»il'>iJ  tlw  globe.  Thia 
■"iM  1fal«k«n,  bj  aolidtfying,  undernciith 
'*'  wi«  ahiU.  u  c«>li'i(t  proctFtlpil. 

Bu  in  ibua  lalidifrlnit  it  wiiuld  undergo 

*  **"l^  both  of  donalij  ami  rolumc, 
*''  lUa  gbanga  would  aland  for  a  c«rtaia 
***■>!  of  eoMnMlaa  and  aaliiidoiioe.  Tliii 
*■•«,  fcj  Ike  ratio  glran,  would  bo  in 
■*"rt0«  lA  aa  anaart  of  8,000  feet,  if 
^■W  or  roobjr  hfara  b«  I S  milea  Ihlotc. 
*_*•  aonD-bedi  will  ararag*  In  dqiih, 
■*••  ibe  mcu  Irrrt  of  ih«  oonlinenta, 
"***((«.    In  order  to  olTac*  fo  graat  a 

Uw  itony  bj^n  nuni  b«  %%\ 


milea  Id  thickneM.  In  (ha  inibiddtaea  ««▼■ 
(nil  Bubordinale  dynoinical  rcanlta  anal 
occur.  One  of  thoae  U  powerful  lalaral 
proMure  or  tbraal  of  the  nibaldlng  maal 
ainalut  the  uoro  •(able  aieaa,  and  ltd* 
Ihroat  nlKbt  ba  horiiontal,  or  obUqm); 
upward.  A  foiuvqucnoe  of  tliia  prcwuro 
would  Iw  «a  t'luTatiou  or  jioldlne,  baanio 
forni.orthe  artaaa^inatwbiolitbeproamro 
w««  dirvotvd.  PoMibly  boUi  have  occurred ; 
ccrtBiidf  ibv  solid  crual  ba»  lienl,  uniU 
mat  mountain  uptlfli  have  occurrtd,  and  it 
bocatoe  fractured  to  lU  profound  d^tlis. 

From  till*  and  other  confiilorationa  It 
would  appear  that  coDtlncnIal  cloTatioDa 
and  ocenoic  dcpreaaion*  were  outlined  when 
tbo  cruit  began  to  fann,  and  thai  they  liaro 
Dot  ilnoe  entirely  ohangcd  plicca. 

It  further  appean  that  (he  eontinenl* 
are  a  growth.  In  which  additlona  to  their 
mari^na  bare  oocurr«iL  i^ueh  ia  erldently 
the  caM  with  the  oontioant  of  Korth  Amer. 
ioa,  aj  tbown  in  ita  rooka,  in  lt«  iiutliDci, 
and  tli«  ehatmotar  and  naulta  of  lu  oacllla- 
lion*. 

iMprofrd  I)rrp-Sea  Sanndlaic  ippara- 

tat- — In  lh«  Jill;  tiiimb''(  tif  ilji-  MoMiaT 
may  bo  found  a  livrcriptwu  of  liroukc'* 
•olf-delachlng  *hoi.appiiniiua  for  bringing 
up  apedmons  of  the  tca-bolioai.  This  In- 
■tmmcDt  haa  been  conalderably  Irnprorad 
by  Commander  Belknap,  of  the  t'.  %  itcamer 
Tuaoarora,  now  engaged  In  exploring  the 
bod  of  the  Pacific,  with  a  view  to  And  a 
■uitablo  berth  for  a  aubmaiico  cable  from 
i^an  Franolaoo  to  Japan,  ria  Ibo  Aieulion 
Inland  chain.  Contmandor  Belkaap's  Im. 
promnont  eondata,  according  to  the  A'lajn'- 
nttinf  and  Viitiiuf  Javnal,  of  two  cylln- 
dera,  Bxtd  one  aboro  the  otbcV  wbcn  the 
InttramaDt  b  att  and  dvtccndlug  through 
Iha  water,  and  oloeing  telrncuiiltially  when 
the  ahol  li  detaebad  on  rracliin):  llie  bot- 
tom. The  lower  eyiindor  is  lined  with  a 
conical  cup  at  (h«  lower  axlremlty  f«r  Uie 
rviaoptlaa  of  part*  of  the  bottom  tbrangh  an 
apertuni,  which,  while  d*aoeadlii|t.  admtUa 
flow  of  water  upward  tlirough  ilic  cylliidora 
by  moan*  of  vatvca  which  duiu  livrmotlcallj 
by  the  prouure  of  the  nafr  nlirn  the  ap- 
parului  la  helns  hautvd  up.  The  upper 
GTliniler  eoTcie  tli*  aperture  in  the  lower 
one  on  detaching  tbt  ehol,  to  that  the  water 
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oumot  vuh  cnit  lb*  bOUom  ocnUiiiijd  ia 
th«  conical  nip.  Tliui  CofDmantW  Belk»*p 
luu  iHafflTMcJ  ■  pncilcal  and  unUUnj 
inclhod  of  Dot  oiilj  brlnghig  up  tXMj  ft 
\trgfit  ankounl  of  bottMn  ttata  tho  o««ali- 
bcd  tb«D  hu  billwiM  been  braugbt  np,  but 
alio  u  muth  wakr  ■■  ia  oiught  between 
tbo  two  Ttlica  in  (be  lUHcr  lytiudcr  at  Iho 
momcai  of  Btnlun^  Uiu  buitom. 


y^ 


NOTES. 

Hon  tlian  a  UunuaDd  IltM  are  lert  euh 
in  Sngltuid  Inun  acddcnto  la  eoaUaln- 


ktxoKtnsa  to  a  vrltar  In  iron,  jwa)* 
*«r  bells  <r«r*  in  iil«  lo  BngUnd  bi  lh«  tsutb 
praturr. 

As  Aont  Giura-rnnt.— At  tbo  Scptcin- 
bor  iDMiinti  of  lliv  Royal  Horticultural  Soci- 
ety, a  btuich  ofgrapM  wu  aibFbitvd,  lakm 
from  ih«  i»iei>l  plant  of  ilio  Ilnnpiou  Court 
Tuw.    Tliii  vim;  dalvs  (ruu  I7C1. 

V.  V.  Kiuju  n«l«gi,  M  the  fcnlt  ot  nu- 
tnvrouR  (ii|>«rloimta,  tliat  lbs  djea  fiivil  uu 
BBimil  t«itilo  fitbrtci  an  In  gvJitnl  niurc 
ptmunent  tban  thoMOn  ngttable  Umum. 

A  Bxw  mrrcncj  i«  wan  to  be  Iiiucd  In 
tb«  Gcrraan  Gmplre.  Tirclrr  dlfTcrciit  kliKla 
ofoolTii  nllt  rvpmrnt  all  Ibe  Ttrlntlnnii  or 
raliit>,  an<!  Tunr  niiitiJ*,  (colil,  tllvvr,  nicktl, 
and  (Dppvr,  will  be  OH-d  fur  thu  purpose. 
The  ■jFlt-m  «Ut  be  il«rimal  (broiigliuul,  but 
not  unUorm  is  talui-i  with  nnj  uitting 
qvtcm. 

No«n  Diftintalna  tliat  paUsb.«iIu  Id 
Boila  an)  n«cnaar7  ia  ordur  to  unable  tbo 
cUorophyl-gninn  of  tlie  1«re«  to  fonn 
March.  Sodiuta  and  llilitiitn  aro  iinablalo 
replace  poianinm  In  this  function,  aod  Iha 
lalWr  In  «Ton  ponltlvclj  burtful.  Tha  cblo- 
rido  nf  polMuiiiDl  it  tbo  mo«(  (IliHtiTa  fonii 
in  whii'U  tliia  •luuimt  can  tin  auiiplicd  (o 
tbo  toil. 

On.  AiUkK  Surra,  In  a  paper  read  bi-f<w* 
tbo  Londnn  i^ooklT  of  Arlii,  n>CIitnuii»i(U 
IbO  nw  of  loa  in  iho  forioitiop  owe*  ;  AfUr 

•  fldi  m«$X,  when  tlie  *^i>i«m  H  <^pnwf^ : 
for  Ibe  oorpulont  and  tbe  old ;  lor  Lot  tS- 
inal<«,  and  topcciill}'  tor  Iboie  who,  Imiig 
there,  ret  Avdj,  or  drink  milk  oi  nlcohol ; 
in  caici  of  mtprnded  anlmntion ;  for  ul- 
dim  who.  In  llnie  of  poaco.  tak«  loo  much 
Ibod  hi  ration  in  ilio  waato  proeMdinK  In 
th«  bod; ;  for  aoldivn  and  o(b«n  tnaicbinit 
In  hot  eliawiM,  for  Iht-n,  bj  pioraotins 
FTipomion  and  cooliuji  (tie  bodt,  it  obn- 
altf,  ki  a  degtv«,  the  eJIcL't*  of  too  muett 
food,  u  of  too  great  bcoL 


A  omut  nwctlog  cf  It^kn  i 
was  to  open  at  B<nM«a  th*!Oib«f  I 
ber,  to  tetnain  fat  MMdon  tat  fn  • 
An  iDTttatlon  wai  <-ii«tiilfd  to  irinfft) 
men  of  foreign  eountriiM  to  attis4  ibe  c^ 
(ion.  Tbo  contnitlM  of  arm^anrau  «f 
that  "  Ihla  b  th«  fint  lime  ia  im;  c» 
luriva  Ibat  rtuon  and  •cietKc  emldlmlf 
and  thoruucfalj  make  thdr  toIc«(  hwlK 
iboeitjaTBomei.'' 

Dk.  C  rDUKm,  of  Btlfaat,  t«fam  ih| 
1ntig.dia«aM*  art  nt  V>on  blal  (o  Ibtfcfr 
op«tMiTM  «f  that  town  (in  Bmnbct  IMIt) 
tban  to  lb*  aitiaau  ud  hbotiyihiiifci 
The  moat  luitboleaiMW  hnokck  of  lit  la' 
induiicT  ia  tbe  votk  of  tlw  "fri|mhg 
room,"  wbteh  eanio*  off  aiinoaS;  11  fv 
thouiand  of  lh«  wwIitWl  Dr.  Puttm  m- 
aatta  tliat  ibia  (tnal  mortality  i*  ohit^Mi 
to  Ihne  IbrM  oauaM :  Fultac  cbilta*  M 
work  at  too  eerlir  an  a^ :  bc^ca  <d  nI- 
laty  la«  ;  and  deli'vure  fiaod  aail  dUH^' 
U«  iniifta  that  the  wcaitag  of  Om  Bite> 
napiraior  ibould  be  made  oompilMij  » 
the  operatlvea.  i 

Ik  tbo  printinK-DlHce  of  tbe  ClrrdMI^ 
LflprrA  ea»-pipe  had  been  ploKB''*''!' 
bard-wooci  itcrpper,  at  •  point  farenl  M, 
Snm  BUT  bunicr.  About  ail  Incto  bto; 
it  pufcd  a  lii'lt,  nnnlnj;  from  (OMfdqH 
niinlher,  and  in  oprrBtioci  duritf  ihl  ofuj 
AtKiul  four  diva  iftfr  th«  plnp  hlif  MP 
driven  into  Ih*  pip«  it  was  noticed  tgbaM{ 
6tv,  and  a  brisht  jH  uf  light,  ai  if  D^aa't 
burner,  bunt  forth  [ram  the  >id«  cf  At ' 
pluc.  «hich  nni  altcailf  cbarred,  ud  M(l 
rapidly  hnrncd  up.  T>ic  ()iirati«o  na*  nh 
bow  tbo  flame  bad  origiaAUd.  It  *ri ' 
carlain  that  no  OD*  bad  IJKhtad  fe,  1^ 
bad  anj  tn  oom«  mar  iL  tW  oaly  Wm 
cJuaioQ  p0Mib1«  was,  tlial  it  Tai  etmtf, 
by  f1(K'lrio>ty  from  the  belt,  aid 
rotigatiim  ocnfirmed  thta  wmcMoB. 
it  hafjMmcd  in  ibe  nigbt-tlua, 
ban  aakfaidM  an  onMilTa  c 
and  Ua  ortgin  trould  noTtrr  baT* 

I 

ActtiiMSO  ti)  official  rcpotta,  there  •oi  i 
enntumed  fat  ^Kia,  dning  ibr  Bnt  hiK  l" 
ISGT,  8PS  botaca,  aaua,  and  mt^a,  \ " 
]Ripplled  about  IBS.OOO  lb*,  of  nwaU 
ins  tbo  lint  half  of  ]S70,  1,993  tf  < 
atiimatt   ««r«>   aknxblFrfwl,   fiTin; 
080,000  lb*,  of  MMt.    ForlWfiiMl 
the  picaent  year  the  figwea  i 
Epeciiiely  to  (,iet  iiiMaili,  and 
ponnds ;  and  ike  Mae  pa 
by  the  ptorfocea.    HotMa  i 
conaumptlon  frlcb,  em  bb  a*itri|i^  I 
to  150  fnnea  por  head — adfing  I 
Gmio*  pM  h«ad  to  th«  vtlae  of  i 
bortca,  Aemrdinaiolhertporti^thei 
wealth  ofFiasfic  Is  borcwed,  by  ihii 
of  b(n«e4Mef,  i«  tbe  estnl  of  <    "^ 
franc*. 
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CONCEitNINO    SERPENTS. 
Bt  ELIAS  LKWS,  Jb. 

pT^W  animala  arc  more  anireraaUy  feared  and  detested  tbaa  aer- 
~*-  peiiU.  TTicir  presence  Btarilc§  ns,  however  inofTensiTc  they  may 
"•-  Kor  can  thi^  t;rnccrulnr».«  of  their  motion,  or  bMiiity  of  e<jlor,  con- 
*1tertli«  dlMODtcnl  vt-  h'v\  wln-n  wf.  M!i;  tht^m  gliding  in  our  jiath,  or 
^oilvd  and  glistening  in  tbe  sausbine,  in  which  they  delight.  Tlie 
^'■Jojmmt  of  many  It  snmmcr's  rambk  has  bci-n  impaired  from  this 
'•we,  and  »<■  fear  onr  article  may  be  an  ilislastcfu!  to  mauy  p<;r»onit 
**  arc  lhi>  otijoctK  of  which  it  tr^mtji.  JSnt  wo  miiy  remembi-r  that  iter- 
I*'^ti,no  lir«i  than  more  attraolivv  orcatun-s,  are  important  in  Xa- 
^^(y'leooDoroiM.  Their  stmoture  U  a  marvel  of  meobanical  adapta- 
"OBftess  oomplicated,  perhaps,  but  as  |>erfect  in  every  detail  as  ia 
^ai  of  mammals  and  birds,  and  the  mcchimii'm  which  rolls  the  human 
**>■*  ia  not  mors  compli-te,  and  scarwly  more  wonderful,  than  that 
"•hick  moves  tlio  fnngit  of  a  vi|XHr.  Perhaps,  in  the  study  of  Kature, 
**■«  ibonid  estimate  objects  by  their  titueis,  rather  than  by  their  at- 
^■"attlt-enKS  or  beauty. 

"The  srriKtnt,"  obnorres  Prof.  Owen,  "Is  too  oomm only  looked 

'lowa  upon  aa  an  animal  dcgriuled  from  a  higher  type.  .  .  .  But  it 

'^•■BiiteUmb  the  monkey,  ontswim  the  fish,  outleap  thv  jerboa;  it  liaa 

"^rtlfcir  hands  nor  talons,  yet  it  can  ontwrcstle  the  aihlcte,  aud  crush 

^we  tiger  In  ita  inabntoo."    Sorpentpi,  in  thoir  mode  of  looomotion,  are 

^''■Miang  aniraaJa,  m  tlieir  name  implii-H,  nud  constitute  an  order  of  the 

S*ttt  obaa  RejvtUea.    Tliia  tenn  also  impUca  crovping,  but  iucludeii 

lof  animais  which  have  limbs  for  locomotion,  uud  do  not  creep. 

'  I^Me,  tunlvK,  lixiirdo,  and  crooodilca,  art  familiar  instances ;  ao  that 

■Uof  Bevcrai  spi-oioa,  wbleh  run,  walk,  or  nwim,  arc  included  in 

'  HUM  class  with  lh«4e  which  creep.    All  of  thc«c,  howcvor,  aro 

"••Wleodod,  tlw  temperature  of  the  liody  differing  but  few  degrees 

^"xliat  of  tliD  agiTounding  airor  wator.    Their  coldness  is  alwaya 

nu  n.—}t 
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obvioiu  to  tbe  toncb,  aod  tbU  ia  trae  witb  tbo»e  found  in  hot  «  we 
ne  in  t«mpenito  climates,  and  wlda  gmtly  t«  tbcir  rvpuIiiTeoMs, 

tn.  1.  Of  KLTpcnts,  thrir  geo«ral  I'onn  u 

•truotun; are U>e Ramp.  ThcirbodtMai 
-  roundvdaiide!ongMed,atidcovcrtnlri| 
a  aealy  dcin.  Tbe  vertebral  column  i 
continaons  witb  tbe  length  of  the  bodf 
and  U  divided  int«  joints  from  ioo  ic 
400  in  nnmb«r,  bm  in  the  lattf^  pythom 
(Fig.  1),  as  stated  by  Dr.  CarpcoHr, 
432  vertebral  joint »  bavc  been  coanwL 
To  about  380,  or  f  of  tbf«e,  «ei«  if 
taebed  pairs  of  morablc  ribs.  A  nt- 
tleanake,  witb  104  vertebne,  bad  \W 
pains  of  ribs.  The  vertebne  of  tbestr 
pent  an-  unit4.>d  by  a  most  perfect  IjsU- 
und-sooket  joint,  and  ibc  rilts  arr  join*d 
to  tbe  VLTicbra'  in  %  similar  msimrr. 
These,  held  and  wor)c«d  by  coiaplicU 
muscular  adjustment,  fpre  to  sertn] 
thvir  wonderful  flexibUit3r,»treDgtb,iDd 
crushing  power. 

The  well'Iction-n  boa-coustnchir, 
and  the  aboma,  or  riagvd  boa  of  Sodk 
America  (Fig.  2),  are  illustrations  tf 
this  class  of  serjfents,  tbe  term  t» 
strictor  being  gireo  fhim  tlior 
to  olo«e  apon  and  comprew  wl 
is  within  thetr  folds. 

The-  Ntniclure  of  (he  backbone 
serpent  baa  direct  rdattoo  to  its 
motion,  for  it  ia  witltoui  limlw,  and 
ments  of  pelvic  bones  an-  found  oi 
the  boas,  pythons,  and  a  few  other 
cin.     But,  whi-ro  tho  type  shades 
into  allied   reptilian   forma,  tlw 
mental  limbs  ar«  dcToloped  and 
Dent. 

We  rend  that  tho  cnrse 
upon  the  serpent  was,  "upnn  thy  bd|f 
thou  shalt  go,"  and  the  infcrcikcc  wcM 
to  be  that,  previous  to  tbai  time,  to 
mode  of  progreaaioa  vaa  not  upon  iu 
belly.  Tbia  woald  imply  a  great 
tomkal  chan^  in  the  stmctnrc  of  the  creature  at  Ibe  time  iu  qMf 
tion,  a  e-bangv  which,  so  far  as  we  are  aware,  is  not  proved  by  paleoB* 
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biiapeal  nnarch,  and  th«  expre«don  a  probnbljr  a  ffguratiw  one,  as 
altmrtd  lij  I>r.  BackluntL  St-rpctils  progress  by  the  "  foldings  and 
riDJB^  ihey  make  oa  the  gniunil,"  utiJ  tho  tiiff,  movable-  *^nUt 
■Ucit  croM  the  under  portion  of  the  bodj- ;  but  tbe  wiuditigs  arc  *iilr- 
np,  mC  T«rtieaL 

Fu,  S, 


oa  RnaED  Bo*. 


IV  ttrncture  of  the  vert'l.r  i  i  icb,  that  upward  and  doirawnrd 
irinUtiona  arc  gn-atlv  rr«iricU'<),  and  mnny  illnMrationa,  sbowing^ 
Aurp  vertical  curves  of  i)jc  body,  an;  oxaggoraiioiis.  Most  persona 
hn  Men  anaku  ^Ude  slowly  and  ailMitly,  wiiboiit  any  oontortion. 
utyMacn  to  prwuress  by  some  invisible  poircr  ;  but,  if  permitted  to 
■w»o»»r  the  bare  bund,  an  experiment  easily  tried,  ft  mclion  of  tbe 
"tin  win  be  pcrceiv«d.  TbcMc  ani  elevated  nnd  depressed,  and  act 
•  Irren,  by  wbieb  tbe  animal  in  earned  fitrward.  Nor  can  a  serpvnt 
jKfnm  with  facility  on  the  ground,  without  the  rcsiitance  afforded 
H  <^  MttlM.  It  ii  «tat«d  that  it  cannot  pah«  over  a  pinto  of  glass,  or 
mW  cmiivly  «iooth  surboe.     We  »iiw  Uio  experiment  tried,  by 
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placing  n  amati  pane  of  ({lass  iii  a  box,  in  wbich  wh  »  roinnion  Vln-I-  —  K 
snake,  lie  w»s  made  to  pass  over  it  repeat*-dlj-,  but  evidently  foamlM^ja 
that  ho  liad  no  foothold  on  it ;  :ir.d  th«  third  time,  as  he  approach ed^Eji 
it,  okvAlt^  tlic  fore-pan  of  hiM  body  Hlightly,  and  brought  )iU  hcaiKz:^ 
down  beyond  the  glass,  uid,  on  pa.-min^,  his  l>i>i]y  imomitl  Kckrci^ly  ttr^^B^ 
touch  it.  Tbia  gave  an  opportunity  to  wUue?^^  the  wave-like  move-  ^^9 
nicnt  of  th«  scalvi,  that  is,  of  their  elevation,  wbicb  runs  from  the  bni 
to  the  tail,  vnnbling  thv  wiimal  to  mow  coiiiiniionsly,  inslt-ad  of  by 
urios  of  inintite  puihcs,  m  n  uuld  oc«ur  if  all  tliv  iK^alin  be  lifted  am 
depressed  at  once. 

In  the  mouliin);  of  the  snake,  which  occurs  yearly,  aud  soraetlmei 
ofVentT,  the  outer  covering  of  these  creeping  scales  is  shed ;  tliia  i 
true  nlHO  of  the  covering  of  the  eye*,  Kn  tluit  tho  caitt  Opidcrmi 
represi-nts,  with  great  diiUinctncKs,  the  external  fcaturo  of  the  Knimal 
In  moulting;,  the  outer  skin  is  broken  along  ihe  back,  near  tbe 
and  the  animal  emerges,  frieqtiently  drawing  wilb  bim  the  skin,  tun  — ^ 
ing  it  inside  out.  Prof.  Owen  stales,  however,  that  in  one  instancLs^e 
CKUvlation  commenced  by  the  »naku  rubbing  the  skin  l(ms«  around  i^^B* 
javs,  working  it  back  aK''''^^t  the  sides  of  its  cage,  when,  patting  i— '  is 
head  cliro»i;li  coils  made  by  its  own  bo^ly,  it  pressed  back  tbe  pkJT-  '  "i 
turning  it  outward.  Wo  have  observed  that  llw  black  snnke,  >—  ■" 
moulting,  bocoine*  more  Mintitivo  and  irritable,  but  shy,  unit  incline — ^^ 
for  a  day  or  so,  to  keej)  close  in  a  eonter  of  bis  cage.  The  a^aly  eo  -^^| 
ering  of  Herpents  mnst  dimiaisbtheirncntcneas  of  toncli;  but  we  lia~^^| 
found  tliera  sensitive  to  exceedingly  slight  irrilsUnn.  They  are  wit— ^^| 
out  an  external  enr,  and  the  phrase  "  denf  a«  an  adder  "  in  a  famiU  -^^| 
one.  Xevertticli^sK,  they  ha\c  organi  of  audition  benealli  the  iikin  ^^H 
prolecling  membrane,  and  we  know  by  experiment  that  snakes  b«-4^H 
and  distingnish  sounds,  and  are  said  in  some  instances  to  rreogniie  t''^| 
Toixe  of  their  keeper.  Some  species,  it  has  been  observed,  are  iofliF^^ 
eaced  by  muHic,  and  we  quote  tbe  statement  by  Chaieaubriaml  of  an  I 
incident  witnessL-d  by  bimselC  lie  says:  *' Tlie  Canadian  b^j^u  tt*  I 
play  upon  his  flute.  The  snake  (a  rattlesnake)  drew  il«  bead  liaei-  I 
ward,  its  eyes  losi  their  slinrpness,  thv  vibrationH  of  its  tail  relaxei.  I 
and,  turning  its  head  toward  iho  moaioian,  remained  In  an  atiiiuile  i^  I 
pleaned  attention."  ,  I 

The  snake-cliarmers  (Fig.  3),  familiar  to  travelers  in  Eastern  ooun-  I 
tries,  handle  cobras  with  apparent  impunity,  cnuxe  them  to  advance  il 
or  retreat,  to  coil  and  uncoil,  to  bow  thoir  heads,  or  bring  ibeir  dradljr  ^M 
months  to  their  own  by  muiticjil  sounds,  either  vocal  or  inatrumoilUL  ^M 
A  story  Is  related  of  an  English  gentleman,  residing  In  a  mooutaioons  H 
part  of  India,  who  was  compelled  to  denisl  playing  ti|K>n  a  tlute  bS'  ^M 
cause  the  music  attracted  serpenti!  to  his  residence.  The  t^ruM-  ut  taai«  ^M 
In  serpents  mu»t  be  very  feeble,  as  it  In  quite  nnservicenldc.  TIivj  ^M 
swallow  their  food  whole,  nor  have  they  any  teeth  by  which  uaitka-  ^B 
tioD  can  be  accomplished.    Tbeir  sense  of  smell  is  also  obtuse    The     J 
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organs  by  which  this  is  effected  are  iwar  the  muizle,  but,  accordii 
Cuvivr,  tbcT  arr  trithont  thr  einusc*  which  cxtEt  in  iho  hcsde  of  man 
mnl».    We  h.iro  t^^ttnl  tht*  M-'niiu  in  tu-vcro]  niiovitv  of  tnslcni,  bttt  onl' 
p<ui)zi-iil  (xlora  kvem  to  s]i<K'ialty  annoy  tliom.    The  tongue  of  tlie  »ui 
pent  is  a  harmless  appendage,  toagh,  homy,  and  doabie-pointcd ;  koA 
like  iho  same  member  in  man,  has  a  wonderful  pro[>«nsitr  to  be  i 
motion.     Tlmt  snakes  sting  n^ith  iheir  tongues  is  an  old  )>ul  cmmeoc 
opinion.     pL-rha{Ki  our  own  RiMcIeit  is  not  eqiinlly  innooetit  in  thnt  c- 
spect.     All  serpents  are  camiyoroua,  and  ne&rlj  all  seize  and  swal^ 
living  food.    Tbdr  te«th  are  bony,  hard,  conical  in  shape,  and  exon 
ingly  «bar|i-poiTil('d.    Nnm-  nf  t.boolasshavi-gnnding  or  culling  icetk 
Thtty  are  toruiud  lor  holding  llieir  food,  not  tu  grind,  (.Tush,  or  ou^ 
Horeorer,  all  their  t«etii  are  recurved  in  fonn  and  position ;  th 
(hev  point  Id  or  backward,  so  that  an  object  once  seized  can  sea 
e*oape,  and,  if  the  jnwH  l>e  lully  diHti-rnltil,  could  only  with  great  ittlll- 
cullr  be  i-j^-cted.     Instances  are  given  where  serpents  have  died  from 
their  inability  to  swallow  what  they  eoold  not  eject  from  their  (hroiu, 
and  it  is  obviona  that  life  could  not  continue  a  very  long  time  uiidfr 
such  eirenmxianees,  for,  as  Prof.  Owen  oWrves,  "while  swallowing, 
the  tmcilieiu  may  be  so  con)|>Tv«Hi-d  thai  no  air  can  pass,  and  (heir  ontf 
resource  \%  what  is  contained  in  the  Inngs." 

In  the  non-venomous  species,  which  includes  those  that  coniir 
or  crnsli  their  prey,  are  found  ftmrrowsfif  H-eth  in  the  upper  jaw  ind 
jireh  of  ihe  mouth,  and  two  rows  in  the  ander  jaw.  Vt-nomout  jpp 
cies  have  usually  no  more  than  two  rows  above,  which  are  on  ite 
palatal  arch,  and  two  bolow;  but  they  have  on  the  upper  jaw  tiro  c 
more  poison -fungN,  us  shown  in  Fig.  4,  nn  account  of  which  nakMl^ 
most  fuarful  diapters  iu  tlte  history  of  this  family  of  reptiles. 
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A.  DiHiuntTiii  *tet\mi  <a  Tm  En 
OF  4  Vimn. 
«.  It^>i*II:  e.  Opllc  ncrvo :  ft  tti»ml30tln[o  which  tun 
an  paand :  a.  BplilannU:  Xtija  tonriuf  Iba  r^t. 


n.  BlAli  or  Vnr«K 

Ponoif-FtHM. 


Wo  have  observed  that  serpents  swallow  tlieir  food  whole, 
mnko  It  m<-u1  fmm  »  mouthful,  but  the  mouthful  is  sainelimes  s  ' 
Urge  one,  for  they  uriU  swallow  animals  twice  or  thrice  thcii  < 
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dinrntl^r.  Tlii*  in  jH-nniltrd  by  the  extraordinary  cxpanRibitity  of 
tlieir  biviy  ;  Imt  t!i.?  fiilnrgoiRtiit  of  ihrir  jnw*  i*  n  complicated  phe- 
aomeuon.  lu  the  act  of  Bwallowiug,  tbey  yield  at  cvvry  point,  Mide- 
ways  as  well  aa  Tertically.  The  elastic  integuments  wliicli  bold  tho 
pam  (if  their  jaws  Id  place  give  way,  and  the  apparently  Hmall  mouth 
becomn  ha  voormon^  one. 

DigMtloii  proc4-«da  slowly,  and,  if  the  meal  be  oxccMivo,  as  it  often 
ift,  the  ser[ieDt  remains  Bla^giali  and  conipamtively  holpIoM  a  long 
tinWb  "They  have  hvcn  kej-t  four,  six,  aud  eigbt  months,  without 
beilf;  fed,  and  with  very  little  apparent  waste  of  snbstance."  Bnico 
report*  tluit  ho  kept  specimen*  of  the  cvnistcs,  or  horned-snake,  two 
Tears  b  a  glaaii  rc<«vl  without  food,  during  which  time  they  cast  their 
•kiim  as  iiaoal. 

no,  s. 


CneiTtAvm  Stitcs  or  Rxprnw. 


*-  4trlcatM0ilirtu«nra.0BlMDon*Uai>dfnnii1lii;>Tt((iin:  i?'.  .Inrldo  rMiMnB  rllnMiod  hlood 
tna  Ow  l>Mt  v.  TfBlrlda  tn  whlcli  the  iwoblcHxla  tn  talxod.uil  ttom  which  tl  la  dtrown 


Intita 


:n)  dKolMlon. 


Vital  activity  in  serpents  ia  low.  In  mammals,  the  nonnal  moan 
**lilpMiiturw  is  from  W  to  Ins"  Fahr,,  sjid  ibis  must  be  maintained,  or 
'''■'•w  supervene*.  With  serpents,  the  temperature  is  a  few  degrees 
*'*>\j  abov«  that  of  the  sairoHnding  ntmospbrn-,  :tnd  varies  with  It. 
'^  It  may  range,  in  their  healthy  active  scau-,  from  flo"  to  perhaps 
**w»  ihao  60*  Fahr.  Tlie  temperature  of  a  serpent  was  found,  by 
^"BMt  and  others,  to  be  SB.W",  that  of  the  air  being  81.5°.  The  tem- 
V*'ititTe  of  a  Grog  wm  48°  in  water  at  44,4°.    If  the  atmosphere  be 
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continnoiisly  at  60°,  somG  of  our  oommon  atiaku  become  slaft^h  sii<f 
inatiiivu.  111  boll)  marooisla  aud  reptiW  the  ftourci.'  of  iDteitial  boai 
U  the  same,  the  diflerence  being  in  dei;rc«  only.  The  low  Cemjwn- 
ture  of  serpents  (as  of  oth<'r  reptile*)  itriscs  from  lli«  #lmclnre  (rf 
tlwir  vitxl  organif,  bj-  mcanit  of  n-liicli  tlteir  blood  \*  inipericclijr 
oxyg«ni»H].  Ss  tbe  "  worn-out "  or  vcuihu  blowl  ciiturA  tbe  hwt, 
it  i«  mijxd  with  the  vitalized  blood  fty>m  th«  lung  (there  btog^ 
in  most  species,  only  one  tanjj  and  a  rudiment  of  another),  ajiil  il  if 
this  mixed  blood  which  is  thrown  into  the  gcnvral  circulation,  as  sbon 
in  Pig.  &.    The  blood  of  n  wrpcot  han  bovn  xaid  for  this  reason  to  W 


Pm.  •. 


only  half  alive,  and  their  ftinolions  are  acoordingtv  sluiKgish  an4 
Their  power  of  existenee  for  long  periods  withont  food,  and  whh  I 
warte  of  liimitp,  jg  chiefly  ineident  to  their  low  vitality. 

Hibernation  in   wiili  them  a  period  of  profound  torpor.    Ta  ' 
ilcinpcrate  climates  they  gather  in  large  nnmbent,  iu  •orachol«,Ml 
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be  ground,  or  in  clefU  of  rocks,  for  tlicir  winter  sWpu    Wo 
tweaiy-six  black  snakes  Iski-ii  frum  one  burro*  bcnvjith  thu 
I  of  a  partiaUy-fxUcn  lrei>,  iti  February.     Ocbur  observers  have 

tmurli  larger  nunilnT.  Wu  itrc  informed  lliat  more  than  300 
ra  found  in  a  vinglv  burrowing-pUvo,  and  that  luany  si>ecie8, 
u  and  iiuii-vvuomuus,  KMiitctiiiii-n  rrsurt  to  tlii'  fiiiiip  midvxvous 
Ubirniaie  lo^(-tber.  Id  ibu  Iiojiii^s  the  aiiaroiidu  (Kig:,i}),  and  [mT' 
■tber  species  of  ecrpoat«,  flometimes  hibernate  during  the  dry 
vof  ennunvr  in  the  bardcm>d  mndnf  dried-ap  pools.  It  b  by 
power  to  bibcmaic  ibal  Hirpciitu  xurTtvc  during  the  winters  of 
Knle  dimatea,  but  tbey  wmm  uuable  to  withstaud  the  extreme 
Datlniied  oolii  of  tbe  arcuo  xone.    Tlieu',  sci-jient^  and  iu- 
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ileaof  all  kind«,  an-  r»ro,  and  frequently  are  entirely  wanting. 

^alUatul  Islands,  Term  di?l  Fnego,  and  tb«  mountaine  of  South- 

via,  no  eerpenta  have   been   found.    Tbo  pcnd^lcrni-e  of 

I  in  ocTpcnls  i»  extraordinary,  and  continues  after  great  mulilar 

ITTwy  arw  said  to  have  livi,il  wvfral  dayi  after  removal  of  tbo 

vi»<-<ni.     Owe  plaeiHl  iu  a  vacuum  twcciy-fonr  lioure  still 

I  si|:na  of  waaibility ;  and,  many  hours  after  decu[>ita(ioD,  a  nit- 

\  VDoId  plunge  its  headless  trunk  as  in  thv  usual  act  of  Btiiking- 
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In  temperate  climates  serpents  as  a  mle  are  less  fierce  than  in  i 
trnpicfl.  Id  Nortli  America  tht>  Crotalidm  compriiw  tweire  s]t«eief 
with  rattle*,  nn<I  thiw  Bpeeit^H  in  wlilcli  mtilvM  aro  attM-nL  Of  the  Utt 
named,  the  copi>orln*n<i  iiml  in<»<rca«in  vnaki-H  an;  wull  knou-n.  Of  the 
firal>,  llio  nortliern  rattlesnake  (£^g.  7)  is  familiar,  Knd  anplojiiutiitl}' 
abundant  in  many  parts  of  the  country,  but  is  nowhere  Rurcc  W  tn- 
elim-'l  to  attack.  Fig,  8  is  of  the  common  viper,  or  adder  of  Engiud 
an<l  the  Continent. 

All  the  gigantic  crnshing  specicH  arc  found  in  regions  of  ' 
tcmpcralnrc.     Of  these,  tlie  Guinea  rock  or  fdioh  inaku  (Fig.  10)  1 
sllifl  to  thi!  friinily  of  pythons  already  ni>ticc<l. 

There  too  are  the  most  terribly  fierce  of  the  vcnomcKiB  specitu,! 
the  fcr  de  lance  (Fig.  II);  the  cobnt  (Fig.  IS),  sacred  In  Indu,  iIm 
killing  of  which  witli  »omo  tribes  is  considered  sacrilege;  llie  bajc 
or  S]>illing-snakf  of  Afrirx,  a  hooded  sjwcics,  and  allied  to  the  cobn, 
and  iliv  homed  piilT-ndder  (Fig.  la),  whoso  poisou  is  awd  to  Up  i 
rows  by  iJte  South-AfricAii  Itushtuen. 


CoMaoN  Addib  or  RxaLiiiD  un>  Tn  Con  I iinwT  W^' n nm i -oa , ) 


llie  mere  recital  of  their  names  excites  in  one  nDpleasanl 
tions.  T>eaths  from  the  bite  of  serpents  in  ti-nipcriio  regions  wh 
they  infCBt  are  surprisingly  rare.  It  i»  otherwiac,  however,  in  tl 
tropics,  and  perhaps  no  country  has  so  feart'nl  a  mortality  from  the 
bites  of  venomous  snakes  an  India.  In  six  proi.'iDces,  which  iaeladc 
Assnm  and  Oriiii*a,  with  a  population  of  abont  121,000,000,  n,*19 
deaths  wore  reported  in  a  single  year.  This  is  about  one  in  every 
10,000  of  population,  and  this  is  only  an  approximation  to  the  actual 
mortality,  for  many  districts  smt  no  returns.  A  majority  of  all  tie 
deaths  from  this  cause  was  from  cobras;  yet  this  serpent,  « 
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■n   objwt  of  Tcnarstton,  and   is  rcg«n)iN]  with  peculiar 

If  fwiuid  in  tlicdr  bouMfl,  «8  il  rrc()Uf nily  is,  it  intivi  )>o  pet- 

(br,  lendvrly  fed,  and  [iropitbit«d,  for  it  is  aa  objvot  of  irof^ 

cKcapi«9  a  high  place  in  the  mythology  of  the  Ilindooti. 

e  worship  of  ecrpcnta  feems  to  have  bt'cD  widely  adopted, 

mvni  or  U-jfS  in  a  va»t  number  of  the  nOigioiw  of  the  world. 

referred  tit  in  ilie  S«ripiur«-».  ami  i*  a  subject  of  rlaborntc 

in  the  profoundly  leanic-d  aod  iiitereminj;  volume  of  Fcr- 

"  Tree  aiid  Serpent  WorHliip." 

Diioncd  the  faet  tliat  ia  most  species  serpents  have  but  on« 
lopcd  long.  Into  tho  cavity  of  this  the  trachea  or  windpipe 
•nil  it  ha»  been  tttntod  that  they  "  in  a  manner  na'ailov 
take*  pliici-  in  the  procciis  of  brejitJiing  appeunt  to  W 
mammalk,  *vr|ietita  have  no  diajihragm,  but  by  a  move* 
iba  the  cavity  of  the  body  ia  enlarged,  and,  a  pressure 
B  removed,  the  lung  inflates  and  expands  by  the  air  passing 
Another  and  opposite  movement  of  thv  rilw  expels  the  air, 
Sppean  that  their  proO(««  «f  bn-atliing  i»  eHM-ntiuUy  the 
ouunraalti.  Xur  are  thoir  lungs  in  structure  cssenttnlly 
The  air  »aca  or  c«Ils  coniniouicate  with  the  principal  pnh 
abe,  bat  a  vastly  smaller  surface  is  exposed  to  the  inhaled 
Iratioa  of  the  blood  is  cotuequently  extremely  rmpftrfect  and 
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^ta  are  wtthont  proper  organs  of  voice,  the  Tibrating  mcm- 
;  abamt.  TIte  psKKa^e  of  air  into  and  oat  of  the  lungs,  If 
■d  r^iid,  |»rodiiecs  a  hiiisinii  notie,  th"  "-ily  Toic>e  possible  to 
rhich  we  fear  makce  less  interesting  their  somewhat  tuipixv 
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A  tcalc-liko  oovoring,  wlitch  is  fixed  and  imiuoTabte,  eovera  tliel 
of  th«  Her]i<>tit,  as  nhowti  in  Fig.  4,  und  given  to  it,  «»  Pmr.  Ni<^l)0 
vividi)'  cxprc8s^-«  it,  tliv  "  pctiuliiir,  stony,  unwiukiii^  Hiiirw  "  for  whldi 
ttiejr  aro   remarkable,  aud  wbiclt,  wliuii  tlic-y  >ri-  «»ragM],  l)e«M}B|y 
i[it«iisoty  tierce.  i^H 

Km.  10. 


Ocm*  EeeK-SMiXB. 


This  covering  Is  cvldontly  traoBparent,  as  tlie  animal  dintingulsW 
formft,  but  in  the  cast-otT  nkin  it  is  transluflent  only.     Behind  tti« 
liall  is  n  lachrnnal  ((land,  wiili  a  du<!t  which  conveys  lears  to 
tiicmliraiM;*  of  the  eye.     By  ihiti  nn-nns  thcv  arc  kept  moist.    A 
duit  coiintcts  thtf  eyc-carity  wilh  i\w  olfminry  opcninp,  anrt,  shrtiilJ 
the  crealupo  slieJ  ieara,  it  would  be  through  that  opening:,  not  dircctlT 
from  itB  eye«. 

In  common  with  otJicr  animals,  eerpenU  have  Bome  haUta  nnl 


Ishrt 


■gNPK.VTS. 


=69 


iBrtiiictA  |>eeuUiir  to  lliom selves,  wliicb  are  dJrvetl]:  related  to  t])p 
iiccrnsitU'fl  of  their  being;  l>ut  we  are  not  avare  lliat  tUcy  ilUpUy 
L.'nral  Hk;iiritT,  cuiinitig,  ui  vrt^om.  Tlioy  oru  not  fcrtilu  iu  dovicee, 
■.•<n.  •.^jitH-i.illy  artful,  and  tliv  vxtntiiL'  •ImiJicilj'  and  sniJillDMa  of 
!)i«r  brain  iiidicstu  lln-ir  low  nii-nial  powers. 

'DiC  entirv  IrilKf  of  wrrpcnts  for  llitj  purpoeen  of  xhU  paper  may  bi- 

'Iin4«d  into  t)iv  vpnuraotiA  and  tioD-Tenoinous  tiijooies.     Of  llti;  d<»»- 

'"wtnow,  wo  will  inaas,  witb  ono  or  two  rt>inarlf«,  iIk  inu-rwtiiig 

I'K  (if  iloublo  walkera,  and  Mow  or  blind  vrortiis  (Fig.  14).  lyi»efl 

'   ill  *ro  Atrartamlly  iDtorm<.-diatfl  botwcvn  truo  M^rpcDts  and  lusrda. 

''•Elint  of  tltesv  derives  !1h  naniv  from  tlie  fnvt  tliat  itcuu  progrcee 


*VUt  fatality  tarwnrd  or  backward;  the  wcond  from  tbp  orront^oii* 
"Wiofl  thai  it  has  no  eyea.  To  tbiB  cla«fl  belong  the  curioHS  glnnti- 
*tUiii,  to  named  from  their  froKilily,  Other  nim- venomous  Borpmli 
•WipriM  ihe  inoffooHive  and  harmlera,  and  Kome  «f  the  most  twrihle 
tttin.  Of  th<*«m  wo  Iiavo  noticed  the  Rifranttp  rook-flnak*  or  python 
(fladia.  whit^li  attoinn  a  Imgth  of  30  fw't,  TIte  Natal  roi>k-«nake  is 
(flmd  2l>  fwl  long.  Of  e<]tiii)  aiae  (a  the  hoa-oonstrictor  of  tropical 
■Aacrion,  formerly  an  objeoi  of  worship.  Tho  ananonda,  or  waU'r- 
Mrpeni,  which  IVt-qnents  iho  rivers  of  Krar.il,  and  unloh«i  for  itB  prey 
dong  their  baoks,  is  tomctiniea  more  tbnri  25  feet  long.     These  are 
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among  th«  most  poirerfnl  of  tht?ir  kind,  in  wbone  folds  man  is  helpli 
and  bono  of  go»t«  uml  vuttiv  niv  broken  with  n  crush  whkh,  it  is  H 
may  he  liuanl  niuiiy  nxlw.  We  torn  from  tliuo,  whoso  fvarfut  preMt 
wc  iiNHuctntti  wiik  the  ajilondorB  of  tro|>ical  forest*,  to  >p«cic«  bans] 
anil  oftt-ii  serviceable  to  man,  yet  ever^wliere  |ier»etnU'd  by  fa 
Amoii]^  llie^e  we  find  tlic  benutiful  ring  antl  gmaa  guakuii  of  h 
gardens;  tlie  milk  and  striped  or  gartcrsnalw;  ibe  oommunS 
(so  called),  bnt  entirely  harmli<H;  the  active  bluck  snake  or  ti 
fonnd  nearly  eyery  whcn^  iu  tliv  Unilv^d  Slates.  More  dreaded  beat 
more  dangcrouB  than  the  gigantic  Btpeoicd  mimtioQed,  aru  ibe 


OsMtiO'CUFnMi. 

OUfl  serpents,  not  poworfiil  in  strength  or  immense  in  Biw,  bnii 
in  some  cases,  and  in  their  nttaiik  deadly.  TV  largest  of  tbesej 
to  be  the  bush-masier,  found  in  British  Guiana,  which,  on  tbe  as 
of  Watcnon,  atuins  a  length  of  fourteen  feet.  But  tbe  belied  1 
dryad  of  Biirmab  is  often  seen  twelve  lofonrlvcn  f«-t  in  lengib,! 
a  foot  in  dreumferenee ;  and  it  is  staltil  tliiit  specimens  have  beeHvl 
three  fathoms  (eightwjii  feet)  long.  If  bo,  it  is  probably  the  laitf 
knowni  vcuomoas  scTpent,  TIiIk  terrible  creature  feed*  on  oihcr  snal^ 
hcace  its  scientific  name,  Ophioiiliarpu  fittpt.  Others,  as  the  cob™  a 
ihc  rattlesn.-kke.  arc  reliitivelv  small,  rarely  attuiaing  a  leqgth  gn* 
than  six  feet,  usually  not  more  tbao  lour  feet. 
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Bat  tlie  ditlingnUhing  featora  of  venomoiu  serpenu  is  tlieir  poi»oD 
hip  snd  gluida,  bf  whicb  liui  fiiUl  fluid  in  secreted.  Thvy  kii]  by  x 
itcbe,  or  blov,  wbicb  ilrivva  tlm  f»B^  into  tlic  fltsk,  aod  there  i1i»- 
^fgM  tliv  vi'DOiu.  Some  are  intensely  active  tuii]  fierce,  aod  will 
l|riiig  upua  thi-  traveler,  as  tlie  for  de  lauce  aud  iho  bajv,  Otliere,  as 
like  nonhcm  rattlc»unkc,  KcKlom  atuck  bnt  rather  retreat  from  man. 

Tbc  fang*  arv  In  ibv  up{icr  jaw,  a«  shown  in  Pi};.  4.  lu  a  ntttle- 
loakt,  four  ft-«t  in  length,  tliey  are  a)>out  Iiatf  an  inch  long,  llchind 
ikanafelhe  glaudtt,  which  secrete  tb«  [wisonouK  fluid,  from  five  to  ten 
4R>p(  of  wbicb  have,  in  tome  casea,  been  ohtaiued  Iniiu  a  single  fang. 
It  n  taftelcw,  and  nearly  colorless,  and,  on  being  dried  up,  leaves 
HUiU  oystaliinv  ^'pictilcs,  or  scale*.  The  venom  of  all  the  |wisooous 
ifNMa  of  fcrpcnt'^  aiipcaro  to  be  eeHcntially  the  «ame,  but  ililfcrs  in 
ImaMtyor  virultiic^.     The  fang  is  jki'''^*)'**^  ^7  ^  small  cauul  in 

Pio.  Ml 


tBK  flWMIU  PtTT-AoaiEa- 


I  af  the  BSiuI  pnlp-cavity,  tlirongh  which  the  venom  is  discharged 

ItMtwmn  hronght  to  bear  iijion  the  glands  from  the  act  of  Mriking. 

ltln>tukc  confini-Hl  in  a  cage,  when  irritated,  alnick  against  lb« 

ir»  with  its  flings,  throwing  the  venom  a  distance  "f  three  feci. 

OMially  lies  flat,  and  partly  hidden  in  the  flwhy  tiesne,  but 

ted  when  needed  for  o»e :  and  it  '\*  only  when  erected  Uiat  its 

wHh  the  venom-gland  ia  so  adjusted  that  the  fluid  may  be 

BWl)  Odt. 

Tbe  pnbon  Is  always  more  or  tefs  dangeroux  to  animal  life.    Cattle 
die<I  Irom  a  bite  of  the  fer  de  lanoc  in  n  few  lioiira.     Smaller  ani- 
die   .lirectly.      ITor^c*  have    Win   killed    by  rattlownakc*,  and 
aple  bitten  by  them  may  die  in  a  few  minutes  or  in  a  few  dnya,  but 
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sometimes  recover.  If  the  poison  i«  disdiarged  into  the  art«rw  or 
Tcinfi,  the  ritnl  ftinctions  tlirrctly  fnil,  *'  th«  victim  *Utggcn,  and  Uli 
from  i'xhatutiou — <lffi>reittiiiig  gloom  acttlcH  on  th«  f<eaitu«»~-a  toU 
sweat  comes  upon  the  face — and  death  at  once  supervene*."  In  «o£l 
cases  the  blood  i»  imchangcd,  and  nppcars  healthy;  bul,  where  lk« 
t^ct  i«  not  immnliitto,  it  tm<!i-rgu<-H  change—'*  4!cn>e«  to  coagnliic^ 
■he  fibrine  disappears,  and  the  patient  dies  with  ordinary  symptom 
of  slow  poisoning," 

A  mullitudc  of  rcniodirs  have  bocn  Bnggcstcil  for  the  bit»  of  m- 
pentit;  of  ibcAo,  nnimonia  and  alcohol  arc  prominent.  PrnC  Hairdnrd, 
of  Aufiiralia,  reported  the  recovery  of  seventeen  out  of  twtniy  cawstf 
serero  bitc«,  from  tli«  ii^octioD  of  a  solntion  of  ammonia  into  the  tok 
Tlic  free  tiKc  of  alcohol  in  aomo  form  hnu  iH'rn  stonily  adrocatcil  ty 
many  physicians,  while  olhcrs  a»M-rt  thai  pntitntK  have  died  fro«  Iht 
poison  cvvo  while  intoxicated  by  thti  remedy.    An  cxtiausiive  psfxr 

Pia.  ». 


IlLiirn  OR  Slow  Wona. 


on  laitlcsnalcebitos,  and  their  n-Diody,  by  Dr.  ftCtolicII,  was  piiMiil 
in  No.  12  of  tho  "  Smithsonian  Contributions  lo  Knowledge,"  (o  \ 
we  are  iodcbtvd  for  e«Tcral  interesting  statements,  and  to  which ' 
refer  oar  rcadcre. 

The  ci>uclasions  of  I>r.  Fayrer,  ^m  hts  exhanstire  ex 
upon  snake-poisoning  in  India,  are,  that  most  of  tho  popular  mae 
are  of  little  value,  and  ho  seems  to  differ  somewhat  from  ProCl 
fourd.  The  celebrated  snako-x tones,  vrliioh  are  said  to  "  absorb  i 
suck  out  ibfl  poison,"  he  "believes  are  perfectly  powerless  to  ] 
any  snch  effect."  He  advises  li^fatare  to  prevent,  if  possible,  the] 
eage  of  thu  poison  into  the  circalation.    Whiskey  and  ammoait  i 
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VMtnl  u  itimulanta;  but  be  found,  l>ycz|i«riiuenl,  ttiftt  Dcitlier  liquor 

uimoiiiie  nor  liquor  potH«e»  destroys  iho  ]>oteonouB  proiaTlies  of  tbe 

vtnom,  allLougli  mixed  directljr  wilb  it.     KucUon  of  ttiv  wonnd  ifl 

(Dod,  but  mxy  be  dungirouH.     Iinni(^di»tc  cnuUTiutttoii  of  tlic  wound, 

ut  rcmoral  of  it  by  tlie  luiiff,  ia  indJiipoiisabtf. 

It  wut  fouud,  by  Dr.  Gilmati,  tliat  healthy,  vigorouH  r<-gctabl4-i 
f(ri>b  hi  *feir  houra  on  being  inoculated  witJi  tlie  venom  of  tbe  riitilc- 

»io>ke.  Otbt-ra  bavv  found  tho  same  result*,  ahhougb  Dr.  Mi(chi.-ll  did 
noL  Dr.  Salisbury  jwisoncd  <.-iglit  Hluo  and  other  bnshcv,  tlic  leavea 
"f  whicli  alioTO — not  betou — thi?  point  of  inoculation  witlicrrd  in  a 
l^'«4tys.  Terrible  and  viruk-nt  na  this  iioisou  i«,  ii  under^oos  do- 
tonpoution  iu  a  short  time,  and  becomes  filled  with  forms  of  aninint 
Uh  ttd  covered  with  fungi.  It  may,  when  fresh  from  tlie  fang,  be 
**ilbwed  by  the  animal  il«vU,  or  by  man,  without  ii\)ury.  I'rof 
^td  nys;  "I  bavu  my»clf  (rathvr  foolixhly,  I  mu»t  confess)  mral* 
'^«]  iK-Jirly  the  entire  contents  of  one  gland  of  a  large  rattlesiiako ;" 
*'".  if  the  animal  bo  inoculated  by  ita  own  venom,  it  speedily  dtea, 
^4,  however,  is  not  the  cause  with  the  Tcoom  of  the  cobra,  »cciordin]{ 
^®*perimcKU  made  by  I>r.  Fayrer,  who  My*:  "I  believe  that  it  is 


Kdm  tn  Obu*  Sxasb,  eMoros  ix  Xsvluio. 

<M«>i1e  of  abfforplion,  throQgh  the  mn^oiis  and  Beroos  membranes  witb 
»hifh  it  is  brought  into  eontaou  Placed  on  th«  coi-^unctiva  of  doge, 
Ut iyiD|itomii  of  poinoning  were  rapidly  developed."  Tlie  same  a«- 
Itdtity  statcii  thai  th«  cobra  does  not  die  from  ito  own  bite,  or  that  of 
ill  klml,  but  titai  innocuous  serpents  are  directly  killed  by  it. 

It  in  a  singular  fact  that  thc^e*A  of  animnls  killed  by  snake-poiKon 
My  bo  e-tleii  with  impunity.  The  fowl*  killed  by  Dr.  Fsyrcr  were 
uIe^  and  eaten  by  the  swroixrit.     But  the  blood  of  an  animal  killed 

•nake-venum  is  itself  poisonous,  and  poisons  the  animal  into  which 
TOL.  ir. — IS 
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H  U  injected,    The  authority  just  qiH>t«d  mays:  *'I  Iiatc  tnnsmlttKJ 
tbe  poison  through  tlirec  aniraab,  with  filial  rMulta." 

TliO  formalion  of  nittt«B  upOD  the  tail  of  a  ratllp«n&kfl  is  i  cniou 
|>heuomenoQ.    The  notion  that  one  is  dt-wtoprd  CJirli  yrar  t»  tncomct. 
Young  ones  havo  bvcn  Icnown  to  haYu  )uz  or  mora ;  somoiiinn  two  or 
ihrco  )ipiK!»r  in  a  titiigle  year,    llie  noinber  seldom  ^xcceda  fifutfa 
Ttie  »kin  of  one  that  was  six  fe*t  (obr,  now  in  the  Miucum  of  the  Ung 
bland  Uiatoricnl  i}o<-iely  of  lirooklyn,  hiL*  fourteen  rnttlo.     DeEif 
oitfld,  in  lS42,lhv  Clarion  m-wspafier,  publLifaed  at  Bolton,  New  Ted, 
wbioh  Kla(t;<l  tliat  two  men  killed,  in  three  days,  in  the  towa  of  Bol- 
ton, at  Lake  Qeoncc,  Iiiv4  rattlesnakes,  some  of  which  c*rri«d  liftemt* 
twcoity  rattle*.    They  were  killed  tor  their  oil.    The  Hams  author  UaM, 
on  the  authority  of  the  Columbian  Magazine  tar  Novt'nilwr,  ITSO.tfal 
a  rattlesnake  was  kilted,  having  forty-foor  rattle*,  which  seems  an  i>> 
credible  number.    The  use  of  the  rattles  is  a  sublet  of  disouiriM 
They  are  eridently  wi-1!  dovi-Ioped— not  rudimcutA)  merely — and  iha 
cancln^ion  U  irrx^aisliblo  that  tbvy  are  of  service  to  the  creuturr.    Wi 
cannot  suppose  that  organs  wbidi  are  constant  In  a  class  of  aaiaab, 
ooald  have  originated,  if  entirely  useless  and   noserriceable  to  il> 
Prol  Aughey  suggests  that  the  whirring  rattle  b  a  call-note  bylk 
animal  to  its  mate.    That  it  wns  thus  used  on  one  oceaeion  ht  tsiu 
eye-witness.    Again,  it  may  be  used  to  terrify  its  enemies  \  or  to  f«- 
klyw  its  Tiolima  with  fright,  or  to  all  assistanee  in  danger,    lb  I 
■ays:  "I  once  witnessed  an  attack  by  seven  hogs  ou  a  rattlenub. 
Immediately  tbe  eoake  rattled,  and  three  others  appearctl;  b«t  Ik  ' 
bog*  were  rielorions." 

Tbe  power  of  aerpeota  to  overoome  birds  by  fascination  if  vanA 
ered  by  most  writers  doubtful.  Bnt  it  caaaot  be  <)nestiooe<),  we  ihiiki 
that  birds  sometimes  bccomp  potrerleM  in  the  presence  of  S4ia]ceik  V* 
once  saw  a  cat-bird  on  a  low  bmtii'h  with  drooped  wing^  feslkR* 
erect,  and  mouth  open,  apparently  breathing  heavily,  looking  dimtlf 
U  (b«  head  of  a  black  snake  which  was  within  fifteen  inches  ef  lb 
bead  of  the  binl,  and  very  slowly  moving  forward.  A  sharp  bio*  »■ 
aboard  slarili^l  tlie  snake,  and  sei-med  iuHtantly  to  release  ths  Ib'' 
from  its  dream,  when  it  flew  away.  Perhaps  the  able  paper  on  ^  DlT 
notJsm  in  Animals,"  by  Prof.  Czermak,  pnblished  in  Tob  Popcub  s* 
BKCK  MoNniLT  for  ^ptcmbcr,  1873,  may  suggest  s  pos^ble  solsutf 
of  tiiis  plietiomenoD. 

All  serpents  are  essentially  oviparous ;  that  is,  the  young  are  p*^ 
duced  from  eggs.  Nevertheless,  many  species,  including  all  tbe  »* 
omous  Oocs,aecording  to  Cuvicr,  bring  forth  iJicir  yonng  alive;  butU 
In  in  conseqnenoe  of  tbe  eg^^s  being  batclied  Iwtbro  being  laid.  A  In* 
constrictor  prodnccd  both  eggs  and  living  yoimg  in  the  Zoologiol 
Gardens  at  AmaterdaiiL  Tbo  eggs  of  serpents  are  witboot  n  oalcareoM 
shell,  and  those  of  oar  common  si>eoies  arc  oitcn  exposed  in  tanud 
tbe  ground  in  fields  and  in  gardens.    Tlie  young  arc  at  once  t^oiuift 
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tiw,  ao'l  wo  have  soeo  tbom  when  \t»rj  j'ouDg  display  tliv  inRtiootivo 
bl>U«  uf  their  »pi-ck>i^ 

The  pythoD  coils  around  her  «^(i,  aud  faitUruUy  remains  ilier« 
ditrtjig  Ihetr  two  months  of  incubation ;  iJic  lcin{)<.'rature  of  her  body 
mltajTi  ID  ono  insiHDOO,  to  00°  l''nhr.  All  this  time  sbe  refufi«B  food, 
'but  ttpp<i«n  fcvt-rish,  and  drinks  wiitrr  fr<^-ly." 

Tbe  time  when  a«rp«nts  tirst  a[>pc-urt<d  apoii  tbe  globe  \»  compara- 

ll»ely  rec«nt.     No  fowil  remains  of  them  have  y«t  been  discovered, 

BDCU  aflM-  tho  «loHe  of  th«  Ago  of  Itoptilos.    Tbu  oldest  yvt  found 

were  in  tho  Eocene  of  the  houiIi  of  England,     Prof.  K.  1).  Cope  Bnt 

(mud    them    in   the  IJiiiled   States  in    the  Eocene  of  New   Jersey. 

Tliey  have  beuo  found  also  by  I'rof.  Marsh  in  (he  Kocene  of  Wyo 

mtitg.    Prof.  Copo  discovered  five  now  spociCH  during  th«  past  sum- 

iwr  in  th«  Atiocene  of  Colorado,  and  bas  also  obtained  ilxm  from 

Poet-Pliocene  fortnations.    So  it  appears  thai,  during  the  whole  of  the 

Tertiary,  seqwyptft  abounded,  and  the  fact  that  in  tbe  Eoci^ne  they 

*ero  so  widt'ly  distributed  suggctut  a  much  earlier  origin  for  this 

Kder  of  reptile*.    How  nunierona  tboy  may  have  been  during  periods 

tab«i->]uent  to  tbcir  advent  is  not  easily  determined.     But,  notwith- 

'tatiding  their  abandanco  in  tlio  tropics,  and  in  conttguotis  regions,  it 

■*  probable  that  their  periotl  of  gmt^iit  abundance,  if  not  of  grvnli-st 

Aevetopment,  has  passed.    Civiliutioii  destroys  them,  or  drives  tfavm 

to  the  swamps,  the  monntains,  and  tlio  wilderness, 

Tke  number  of  species  of  sualcos  found  in  tiM  State  of  New  York  is 
mmteen.  Two  of  these  are  rrnomoUH,  the  nittle«nake  and  the  viper, 
^xieea  speoiea  are  named  in  Prof.  Cook'*  catulngne  for  New  Jersey, 
ttd  thst  gentleman  ri-insrkii :  "  ^Ul  of  them  are  of  .great  value  to  thu 
tgrieulturiMt,  and  the  popular  prtjiulicc  a.i{.tiM|i^em  should  be  done 
ivtyvith."  It  should  be  more  widely  kodwn  and  more' often  con- 
tiJertil  that  snakes  destroy  immtmsc  uumliers  of  animal*  which  are 
'^Mncntftl  to  the  interests  of  man,  as  rats,  miee,  tnaeola,  larrte,  and 
vonai  of  varions  kinds.  The  fer  de  lance  infests  the  sugar-plantations 
''N«e  of  tbe  West  India  islands,  not  to  destroy  men,  who  frar  it,  hut 
^  obtsiu  rats  for  food,  which  swarm  there  in  incredible  numbcn. 
''  tb«  State  of  ^faino  are  ten  speeies  of  snakea.  In  Blichigan  fifteen 
'pMles,  and  from  Baird  and  Girard's  catalogue,  published  in  186.%  we 
"Vti  tkat  1 10  speoios  of  North  Ameriean  serpents  were  n>  tliat  time 
"On  and  described. 

la  lh«  older  sottled  portions  of  the  United  States  their  numbers 
'*''*  ilimlnislied,  and  in  the  more  thoroughly  cultivate^]  scelionaof 
*•*  England,  New  York,  New  Jersey,  and  perhaps  other  States, 
'^r  scaretty  is  a  matter  of  oommon  olMwr%'utinn.  Before  pereisteul 
""biVfand  amid  conditions  which  are  V'comiug  more  unfavorable  to 
'^liabitii  of  life,  they  will  doubtless  become  fewer  in  number  and 
'P*ti<i,  and,  in  such  regions,  tbe  period  of  their  extinction  may  not  be 
'■yttBote. 


.7fi 


THM  POPULAR   SCIENCE  MONTHLY. 


THE   THEORY   OF   MOLECULES.' 


Bt  FMraMOB  CLERK  UAXWELL,  F.  B.  8. 

AN  atom  is  a  body  whlcli  cnnnot  be  cut  tn  two.    A  moleeoto   ig 
tfac  smallest  possible  portion  of  «  patticalar  subiiUiiea     })*« 
one  baa  ever  ec«ii  or  bundled  u  ainglo  molcoulv!.    Molecular  toienc^ 
therefore,  is  one  of  those  brmnohc«  of  Hiudy  whiob  deal  with  thinjp 
invisible  and  imptireeplible  hy  our  senses,  and  wbicb  c&nnot  bo  rab. 
joctnl  to  direct  ex{>crimenL 

The  wind  of  man  has  perplexed  itself  with  many  hard  quesUau 
Is  B[)aoe  infinite,  and  if  bo  in  wbnt  een»«  ?  Ik  ibe  matetial  vortd 
infinite  in  extent,  and  are  all  plaoe*  wiUiiu  thai  extent  equally  Ml  ii 
matter?     Do  atoms  cxbl,  or  ia  matter  infinitely  divisible? 

The  dlMiu&aion  of  questions  of  this  kind  has  been  going  on  ent 
•ince  men  began  to  reason,  and  to  each  of  us,  as  soon  as  we  obtiin 
tite  use  of  our  faculticjs  the  same  old  i^nettions  arise  as  Iresh  tsttfi. 
They  form  as  essential  n  part  of  the  science  of  the  nineteenth  oeorarj 
of  our  cni,  as  of  that  of  the  iifth  century  before  it. 

We  do  not  know  much  abous  the  science  organization  of  TlitMs 
twenty-two  oentaries  ago,  or  of  the  loachincry  tlien  employed  fir 
difiUsing  an  intere^^t  in  pbysienl  researcli.     Tliere  were  latn,  bovtTd^ 
in  those  days,  who  devoted  their  lives  to  the  pursuit  of  kuovl 
with  an   ardor  worthy  of  the   most  distinguished  momben  of 
Uriti^  Association ;  and  the  lectures  in  nhich  Uemocritns  expbii 
the  atomic  theory  to  his  fellow-oitizcns  of  Abdara  realiied,  not 
golden  opinions  only,  but  in   golden  talents,  a  sum  hardly  «qi 
even  in  Amorira. 

To  another  very  eminent  philosopher,  Anassgoras,  best  Itnort'* 
the  world  as  the  teacher  of  Socrates,  wo  are  indebted  for  tho 
important  scrvico  Ut  tho  atomic  theory,  which,  after  its  Btatnaent 
Dcmocritus,  remained  to  be  done.    Aoaxagoras,  in  fact,  slated  a  then 
which  so  exactly  contradicts  the  atomic  theory  of  Democritus 
the  truth  or  falsehood  of  the  one  theory  implies  the  blsehood  or 
of  the  other.     The  tjuestion  of  the  existence  or  nonn^xistence  of 
cannot  he  prencnlcd  to  un  thi*  evening  with  gi-oaler  clearness  tluo 
the  alt«matlve  theories  of  these  two  philosopbi-rs. 

Take  any  portion  of  matter,  say  a  drop  of  water,  and  observe 
properties,     like  every  other  portion  of  matter  we  have  ever  smii, 
is  divisible.    I>iridc  it  in  two,  cacti  portion  appears  to  retain  aQ 
properties  of  the  original   dnip,  and   among   others   that  of 
fUviBibl&    The  parts  are  similar  to  tho  whole  in  every  respect 
in  absolute  sixc 

'  LeMure  dcliTcted  btfcre  dw  Britbh  AModUion  «t  Bradlbtil. 
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}fow  go  on  r«|>C!ttiDg  the  process  of  division  till  the  separate 

portions  or  wutcr  tkrti  to  small    thut  wc  cut)  no  longer  perceive  or 

liandle  them.     SiUl  we  have  no  douhi  that  the  iiul>i]ivi«i<m  might  bo 

carrivil  further,  if  our  &«nsca  n-ere  more  acuto  and  our  inxtruinciilB 

tnorc  delicate.     Thus  Tar  all  are  agreed,  bnt  now  the  question  amcit, 

Can  this  suh<livi»ion  W  repeated  forcror? 

According  to  DcmoorituK  and  tlie  atomic  school,  we  must  answer 
in  the  negative.  After  a  certain  number  of  subdivinions,  the  drop 
would  be  divided  into  a  DEimber  of  parte  each  of  which  is  incnyiable 
of  fimbcr  subdivision.  Wo  shonltl  thus,  tu  ima;;] nation,  arrive  at 
th«  atom,  which,  as  it«  name  literal!}'  signilies,  cannot  be  cut  in  two. 
Thia  ia  the  atomic  doctrine  of  Dcmocrituf,  Epicurut,  and  Lucretius, 
uid,  I  may  add,  of  your  lecturer. 

j^ccordiDg  to  Anaingoras,  on  the  other  hand,  the  parts  into  which 
the  drop  is  divided  are  in  all  respecU  eimilar  to  the  whole  drop,  the 
"»««  sise  of  a  l>oily  counting  for  nothing  lis  regards  the  nature  of  its 
*>ilMtaiiee.  Hence  if  the  whole  drop  '\*  A'ltWMii,  so  are  its  parts  down 
to  tho  mlnute&t  aubdivision^,  and  that  without  end. 

The  essence  of  the  doctrine  of  Anaxagoras  is,  that  the  parts  of  a 
oo^j  nt,  in  all  respects  similar  to  the  whole.  It  was  therefore  called 
tha  doctrine  of  Homoiomereia.  Anaxtigoraa  did  not  of  course  assert 
tbia  of  the  parts  of  organised  bodies  »ui-h  as  ueti  and  auiiuaU,  Inii  he 
■oalniained  that  those  inorganio  subBtauees  which  appear  tu  m»  homo- 
K^Qtous  are  really  so,  and  that  the  universal  experience  of  maiikiud 
**nifiefl  that  every  material  body,  witbont  exception,  is  divisible. 

The  doctrine  of  atoms  and  that  of  homogeneity  are  thus  in  direct 
ooaitidictii>n. 

Ilat  wc  must  now  go  on  to  rooteculea.  Molecnle  is  a  modern  word. 
It  doM  not  occur  iii  Johnson's  "  Dictionary."  The  ideas  it  embodies 
*-^  tliose  belonging  to  modern  chemistry. 

A  drop  of  water,  to  return  to  our  former  example,  may  he  divided 
i^to  i  certain  number,  and  no  more,  of  portions  similar  to  each  other, 
ucliaf  thrso  the  modern  chemist  calls  a  molecule  of  water.  But  it  ia 
uy  ia  tDeans  an  atom,  for  it  contains  two  different  Hnbstances,  oxygen 
'"d  hydrogen,  and  by  a  certain  proceia  the  molecule  may  be  actually 
">'iJ*d  into  two  partM,  one  eonsisling  of  Oxygei>  and  the  other  of  hy- 
**Sia.  According  to  the  reeeired  doctrine,  in  each  molecule  of  water 
'■»  are  two  moleeides  of  hydrogen  and  one  of  oxygen.  Whether 
'*■*>  are  or  arc  not  ultimate  atoms  I  shall  not  attempt  to  decide. 
We  now  see  what  a  molecule  is,  as  distinguished  from  an  atom. 
AmolNule  of  a  eubstanco  is  a  small  body  such  that  if,  on  the  one 
^<1,  a  number  of  similar  moleculea  were  assembled  together  they 
*ttuld  form  a  mass  of  that  substance,  while  on  the  other  hand,  if  any 
P*H»t>n  of  this  molceuto  wero  removed,  it  would  no  longer  be  ahle, 
'**•!  with  an  assemblage  of  other  molecules  similarly  treated,  to 
^*4e  «p  B  mass  of  tJie  original  substanoo. 
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Eveiy  enlieUnce,  simple  or  oompound,  ha*  Vut  own  molccalc  It 
this  molMnle  be  divided,  it«  parts  nrc  molcciilda  of  a  difiLTunt  n.V< 
■titnoc  or  KtibMnDoeH  fruni  tbmi  of  wliicli  iti«  whole  is  a  DioIecuJo.  ia 
atom,  ir  thifrv  is  sucb  a  tfaiu^;,  must  be  a  molccnl^  of  an  elemeaiatf 
Mbstanoe.  Since,  therefore,  every  molccale  in  not  an  ntom,  bat  cverf 
atom  is  a  molecule,  I  shall  um  Uio  word  luottieule  aa  tbe  more  geucnl 
term, 

I  have  no  Intention  of  talttiig  up  your  time  by  expounding  lb 
doctrinee  of  modem  cbemiatry  witb  respect  to  the  molecules  of  ditw-  i 
ent  8ub»taiHes.  It  is  not  the  special  but  the  universal  int«mt  ot 
molecnlar  Mienoe  which  euconragos  me  to  addr«MW  you.  It  i«  not 
bocaum  vrc  happ^in  to  bo  cliemiat*  or  phyaioiaU  or  speeialitts  of  aay 
kind  tlint  wo  am  ailncted  toward  this  eentre  of  all  material  eiut- 
cuee,  but  because  we  all  belong  to  a  race  endowed  with  faralan 
which  urge  us  on  to  search  deep  and  ever  deeper  into  tbe  nature  uf 
tbin]{fl. 

W«  find  that  now,  ns  in  tho  days  of  the  earliest  phyuoal  spceida-  . 
tlons,  all  physical  ntsearchea  appear  to  converge  toward  tbe  sam* 
]>oIiit.  and  every  inquirer,  aa  he  looka  forward  into  the  dim  Rgin 
toward  which  the  path  of  diseoTery  ia  leading  him,  see*,  each  aooMd>-i 
ing  to  bis  sight,  the  vision  of  tho  same  qnest. 

One  may  nee  the  atom  as  a  material  point,  invested  and  surrosndeJ 
by  potential  foree^.  Another  scha  no  gannent  of  force,  but  only  tbc 
bare  and  utter  hsrdnesa  of  mere  inipi-nutrability. 

But  though  many  a  speculator,  as  he  has  seen  the  vision  leoedt 
before  him  into  the  iouvrmost  eanctnary  <A  tlie  inconceivably  liub^ 
has  had  to  confess  that  tho  quest  was  not  for  him,  aiuj  thoi^b  fth 
losophcrs  in  cvi-ry  age  haro  bv«u  exhorting  each  other  to  direct  tbnr 
minds  to  some  more  usefiil  and  attainable  aim,  each  geneniiion,  frm 
tbe  earliest  dawn  of  sci^noe  to  tbe  present  time,  has  eontributed  a  dsL 
proportion  of  its  ablest  intellects  to  the  quest  of  the  ultimate  atom.  I 

Our  biisinr-es  this  evening  ts  to  describe  some  researches  in  moiMM 
lar  science,  awl  in  particular  to  place  bi^fon;  ywi  any  dclinUc  inlicasd 
tion  which  baa  been  obtained  respecting  tbe  raoleoulea  ihyui«liM 
The  old  atomic  theory,  as  described  by  Lucretius  and  ^e^-ivel  il 
modem  times,  af.serts  that  the  molecules  of  all  bodies  are  in  motiiiMfl 
oveu  when  the  bo'iy  itself  appears  to  bo  at  rest.  These  motions  M 
molecules  are,  in  \\nt  case  of  solid  bodies,  confined  within  so  nanorfl 
range  that  even  with  our  best  microscopes  we  cannot  delect  thattlM 
alt«r  their  places  at  all.  In  liquids  and  gases,  however,  tho  moleooM 
are  not  confini-^l  within  any  delinitc  limits,  but  work  their  *■■ 
throngh  the  whole  maas,  even  when  that  mass  is  not  diatorbed  by  Mfl 
Tiaible  motion.  fl 

This  process  of  diSiision,  as  it  is  called,  which  goes  on  In  gasM  iM 
liquids  and  oven  in  some  solids,  can  be  subjected  to  experiment,  iM 
forms  one  of  the  moel  Gonrinciog  proofii  of  the  motion  of  moleonlebl 
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XoT,  itM  recent  \itofjea»  of  moWnlar  ecieu«e  began  with  the 

nd/  af  tbe  nwcbBtiit-nl  rffvct  of  the  impact  of  the«e  moving  molc- 

arinwheii  tlwj  strike  figaiiuL  any  RoliJ  body.     Of  cour«i;  tUc«c  flying 

BHSt  beat  agaiust  wbateTer  is  plaoed  among  ibfiu,  and  ttio 

t  tiicccMloiii  of  ihes«  Btrokea  is,  according  to  our  theory,  the 

of  what  is  calUd  the  pr«Mure  of  air  and  other  gases. 

lUsBppcan  to  have  bvcn  tir«t  suMpuctvd  by  Datiivl  Bt-niouJli,  but 

k  had  bM  tbe  meuia  which  wc  now  have  of  verifying  tbe  theory. 

IW  auBfl  theory  waa  aft«rward  brouglit  forward  iDd«j>e]>d«Dtty  by 

lanfc,  fd  tieoeva,  who,  however,  devoted  most  of  hia  klior  to  tlie 

liplnatioD  of  gr&viiation  by  the  impact  of  atoms,     llieu  Jlenpalh, 

iaUi*'Matbcniuii(-iil  I'hjsicK,"  published  in  1847,  made  a  much  more 

HlBiiTe  application  of  the  theory  to  gacex ;  and  Dr.  Joule,  whose 

iktmtt  from  onr  meeting  we  miiat  all  regnet,  calculated  the  actual 

nkoty  of  the  molecules  of  hydrogen. 

Itefiotbar  dovelopmcnt  of  tbo  theory  is  generally  supposed  to 
kna  faoso  bagun  with  a  paper  by  KrOnig,  whi<'h  docs  not,  however, 
■i  br  as  1  eao  aeei,  contain  any  iinprovemenl  on  what  \mA  gone  before. 
Itwaa,  lunreTer,  to  have  drawn  the  attention  of  Prof.  Clautdus  to 
nl^act,  snd  to  him  wc  owe  a  very  lar^e  part  of  what  has  been 
iplished. 
V  all  Inww  ibat  air  or  any  othvr  ga%  placed  in  a  vcnhcI  preeses 
tbe  side*  of  tire  veaael,  and  agaiiiKt  llie  surface  of  any  body 
witiun  it.  Un  the  kinetic  theory  this  pressure  is  entirely  duo 
■olectdM  striking  against  the»c  surfaces,  and  thereby  commu- 
to  tbem  a  seriea  of  impulties  which  follow  each  oiltcr  in  such 
■necMsioD  thai  they  produce  an  cfTcot  which  cannot  be  diatii^ 
■piifaj  from  that  of  a  contiiiaou*  prcwurc. 

reioeity  of  tbe  molecules  is  given,  and  Die  numltiT  varied, 
each  molecule,  on  an  average,  strikes  the  tide  of  tlio 
Uw  nne  number  of  times,  and  with  an  Impulse  of  the  same 
csch  will  contribute  an  c^rial  vhsre  to  the  whole  pressure. 
in  a  Te»»cl  of  givi-ii  aiEO  is  tbcrvtoru  proportional  to 
mnlMr  of  raoleeales  in  it,  that  ia,  to  (be  qoantity  of  gas  in  it, 
IUk  b  the  complete  dynamical  explanation  of  the  fact  discovered 
W  Robert  Boyle,  that  tlie  pressure  of  air  is  proportional  to  its 
^hrily.  It  itiowB  also  that,  of  ditferent  portions  of  gax  forced  into  a 
jivhtJ^eaeli  produeea  llK  own  ]Wirt  of  the  prcsKure  indejieiKlciitly  of 
Uenat,  and  thia  whether  theae  ]iortionB  be  of  the  same  gsa  or  not. 
Lku  orxt  suppose  that  the  veloeityof  the  moleeulea  is  increased, 
■elcicale  will  now  strike  the  sides  of  the  vessel  a  greater  niim- 
in  a  second,  but  breides  this,  the  impnlM)  of  each  blow 
in  the  same  proportion,  so  that  the  part  of  the  pre«*- 
daa  to  eacb  molecnle  will  vary  as  the  tquarg  of  the  velocity. 
',tb«  inercaie  of  the  sfjnaro  of  velocity  corresponds,  in  oar  theory, 
tw  of  lempeiatare,  and  io  this  way  wo  can  explain  tbe  effeot  of 
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WArmiDg  the  gaa,  and  also  th«  law  discovored  bjr  Cbarle«,  th»ta 
pro|>orlioiial  expanfiiou  of  »ll  giuvs  bctwvun  gtvvu  MiaporatanM  i<  tl 
ftan>i>. 

The  dynamical  Uivory  also  tolls  tu  what  will  happen  if  moleculct  < 
difFvrt'Tit  maitiea  are  allowed  to  kuock  about  together.  The  ^re*t« 
maases  will  go  slower  thnti  ibo  smaller  ones,  so  that,  on  an  averagt 
every  moloctilo,  great  or  unall,  will  have  tJ>o  Mine  eoergy  of  motion. 

Tiio  pi-oof  of  this  dynamical  theorem,  in  which  I  claim  th 
priority,  has  recently  been  greatly  develo]>ed  and  improved  by  Di 
Ludwig  Uoltimann.  I^c  most  iroporlant  conseqacnoo  which  flov 
from  it  i«,  that  a  cubio  ci^ntimetrt!  of  every  goa  at  standard  temp«n 
ture  and  prissui-o  coiitaina  tlio  same  number  of  molecultrs.  Tlib  I 
the  dynamical  explanation  of  tiay-Lussac's  law  of  th«  equivalen 
vcrfamea  of  gases.  But  wo  must  now  descend  to  particaUrs,  aad  ea 
ctdato  the  actnal  velocity  of  a  molecule  of  hydrogen. 

A  otibic  centimetre  of  hydrogen,  at  the  temperature  of  melling  ic 
and  at  a  pressure  of  one  atmosphere,  weighs  0.0OOO6tt54  grammi 
Wo  have  to  find  at  what  rale  this  small  mass  must  move  (wheUM 
allA>gother  or  in  separate  molecules  makes  no  difference)  so  aa  to  pri 
dace  the  observed  ]>resaurc  on  the  sides  of  the  cubic  centimetre.  Tbi 
la  the  calculation  wbich  was  first  made  by  Dr.  Joule,  and  the  result  i 
l,8fi9  metres  per  second.  This  is  what  we  are  accustomed  tooaU 
great  velocity.^  It  ii  greater  than  any  velocity  obtained  in  aitUltl 
praotioe.  The  velocity  of  other  gases  is  less,  as  you  will  see  by  the  ti 
ble,  but  in  all  cases  it  is  very  great  as  compared  with  that  of  bulleta. 

Wo  have  now  to  conceive  the  molecules  of  the  air  in  thb  ha 
flying  about  in  all  directions,  at  a  rutu  of  about  seveuteeu  miles 
miunte. 

If  all  these  molecules  were  flying  lu  the  same  direction,  tboy  won 
constitute  a  wind  blowing  at  the  rate  of  seventeen  miles  a  mlnnt* 
and  the  only  wind  which  ai>proaches  this  velocity  is  that  which  p« 
ceedtt  from  the  mouth  of  a  cannon.  How,  then,  are  you  and  [  able  t 
stand  heref  Only  because  the  molecules  happen  to  be  flying  in  dil 
ferent  directions,  so  lh.it  those  which  strike  against  our  backs  euabi 
US  to  support  the  etorni  which  is  beating  against  oar  face*.  Indeed 
if  this  molooular  bombardment  were  to  ooase,  even  for  an  instant,  ea 
veins  would  swell,  our  breath  would  leave  US,  and  we  should,  liteiallj 
eipire.  Hut  it  is  not  only  against  us  or  against  the  walls  of  the  rooo 
tlint  tlie  mulcctiles  are  striking.  Consider  the  immense  number  o 
them,  and  the  fact  that  they  are  flying  in  every  possible  direction,  aw 
you  will  SCO  that  they  cannot  avoid  striking  each  other.  Every  titni 
that  two  molecules  oomo  into  collision,  the  paths  of  both  are  changtd 
•nd  they  go  off  in  new  directions.  Thus  each  molecule  is  continuall; 
getting  its  course  altered,  so  that  in  spite  of  its  gn^at  velocity  it  ni»; 
bo  a  long  time  bofunt  it  reaohua  any  great  distsooe  from  tbu  poioM 
which  it  set  out.  I 
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1  bare  hero  k  bottle  contaiuing  ammotiia.  Arainonia  i«  %  gn  which 
.  .  J«i  Ton  recognise  by  iu  Bmell.  Its  molMulca  liavc  a  vi-lo<:ity  of  eix 
I^M  j  '""liitd  tii«trea  per  second,  ti>  that,  if  thtiir  cour&o  bad  not  bccD  inter- 
lay fptol  by  Btriking  ngaiiiil  the  moltfculvii  of  uir  in  tb«  halt,  every  one 
Li  <■>  dw  no«t  diittant  gallery  would  have  uuvlt  ammonia  before  I  was 
■Me  to  pronounce  the  nine  of  the  gas.  But,  instead  of  this,  oach 
oiolwal«  of  ammonia  u  so  jostled  about  b^  Ike  moleoalei  of  air,  that 
it  it  aometimcs  going  ono  way  and  sometimes  another.  It  is  like  ft 
i>are  whtdt  b  always  doubling,  and,  though  it  goes  a  great  pace,  it 
fitakca  very  Hltlc  progress.  Nevertheless,  tlie  smetl  of  ammonia  is  now 
t*«^uiDg  to  be  perceptible  at  some  distance  from  the  bottler.  The 
S^^  doM  diffuse  itM^lf  through  the  air,  though  the  process  is  a  slow 
ova«,  aixl,  if  w«  oould  close  up  every  opening  of  this  hall  eo  a«  to  make 
it  airtight,  and  leave  every  thing  to  itself  for  some  wct-kts,  the  am- 
naaua  would  become  tmiformly  mixed  tJirough  every  part  of  the  air 
ixa  the  ball. 

This  property  of  gases,  that  they  diffusa  through  each  other,  was 
ttr«l  ri:markc<l  by  Priestley.  Datton  showed  that  it  takes  place  quito 
U^<lspeadeDtly  of  any  chemical  action  between  the  inler-diffuatiig  ga«es. 
C^v^iin,  whose  researches  were  especially  directed  toward  those  pbe- 
nonwRS  which  socm  to  throw  light  on  molecular  motions,  made  a  care- 
AxJ  study  of  diffusion,  and  obtained  the  first  results  from  which  the  rate 
OC  difbsioQ  can  V>c  calculated. 

Siill  more  recently,  the  rates  of  diffusion  of  ga^es  into  each  oihcr 
^^ve  bceo  measured  witJi  great  precision  by  I'rof.  LoscJuuidt,  of 
^'imina. 

lie  placed  the  two  gases  iu  two  similar  vertical  tubes,  the  lighter 

KW  iMag  plooi-il  above  the  heavier,  eo  as  to  avoid  the  forniaiioii  of 

^^t-Tints.    Ue  then  opened  n  Bliding-Talvc,ao  as  to  make  the  two  tubes 

*Ot<K.w,  and,  after  leaving  th*j  gases  to  tbeniselres  for  an  hour  or  so, 

^«  iliai  the  valre,  aad  determined  how  much  of  each  gas  had  diffused 

into  the  other. 

As  most  gases  arc  invuitble,  I  shall  ex  bib  it,  gaseous  diffaslon  to  yon 
**yBitans  of  two  gases,  ammonia  and  hydnoohlorie  acid,  wbioh,  when 
^"7  meet,  form  a  solid  product.  The  ammonia,  being  the  lighter  gas, 
"phwed  above  ttie  hydrochloric  acid,  with  a  stratum  of  air  between, 
"OyoQ  will  S001I  sec  thai  the  goaea  can  diffuse  through  this  stratum 
''tlr,  and  produce  a  cloud  of  white  smoke  when  they  meet.  During 
■^  whole  of  this  prooesa,  no  currents  or  any  other  Tieible  motion  can 
k  detected.  Every  part  of  the  vessel  appears  as  calm  us  a  jar  of  od- 
I  ^.      datiubed  air. 

Lc  /         Bvt,  according  to  our  theory,  the  same  kind  of  motion  is  going  on 
fa  calm  air  as  in  iho  intcrdiffuslng  gases,  tho  only  diffcrance  being 
tl«t  we  can  trace  the  nKilvcuK-a  from  one  place  to  another  more  eanly 
wbeti  they  arc  of  a  different  natnro  from  tfaoae  through  which  thuy  are 
ifiCbsing. 
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If  wo  vUh  to  form  »  miMital  rcprcMtilation  of  vliat  is  going  on 
among  Lli«  molceules  in  calm  air,  wo  cannot  do  Wttvr  tlinii  ob>«n«  > 
Bwarm  of  Itcca,  when  every  iudividual  Wo  Is  fl}'>i'g  furiously,  flnt  ia 
one  direvtioD,  and  iben  in  aaotlier,  while  the  awaroi,  as  a  wbole,  eillus 
remains  at  rest,  or  sails  elowly  through  the  air. 

In  certain  seasoDS,  swarms  of  bt^cs  are  apt  to  fljr  off  to  a  g 
distance,  and  tin)  owners,  in  ordvr  to  identify  thvnr  property  when  tbr; 
find  thi-m  on  other  people's  ground,  somf.tinicft  tlirow  hiuidtulii  of  Bout 
at  ilic  swarm.  Nou-,  let  ua  supptwe  that  the  flour  thrown  at  tli«  flyio; 
swarm  has  whitened  tboHc  bees  only  which  happened  to  be  iu  the  lorn 
half  of  the  swarm,  leaving  those  in  the  upper  half  free  from  flour. 

If  ths  beoa  still  go  on  flying  hither  and  thither  in  an  iri<(sul>i 
maoner,  the  floury  bees  will  be  found  in  oontiutially  iucrcasing  fi^ 
poKions  in  the  upper  part  of  the  swarm,  till  they  bare  become  eqiaUy 
dlffbaed  through  every  part  of  it.  Bui  tbo  reason  of  this  dilTunop  'a 
not  because  the  bcce  wore  marked  with  flour,  but  boeauw  tiiejr  ire 
flying  about.  The  only  eSect  of  the  marking  is  to  enable  us  to  idtatil 
oortain  bees. 

We  have  no  means  of  marking  a  select  number  of  molecnies  of 
BO  as  to  trace  them  ador  they  have  become  diffused  among  otl»(T»,  bal 
we  may  cominunicaic  to  them  some  praj>eny  by  vrhicli  wv  may  ubtsii 
evidcnou  of  their  diDTusiou. 

For  instance,  if  an  horizontal  stratum  of  air  is  tnoTiDg  borixonttUf, 
nol^uloa  diffiiaiug  out  of  this  stratum,  into  thoM  above  and  btloVi 
will  carry  their  horieontal  motion  with  them,  and  so  tend  to  comuiv 
nicate  motion  to  the  neighboring  strata,  while  moleonlcs  diffusing  otf 
of  tbo  neighboring  ttmta  into  the  moving  one  will  tend  to  bring  il  to 
rest.  The  action  between  the  strata  is  somewhat  like  that  of  tf> 
rough  Bui'I'accs,  one  of  wliioh  elides  over  the  other,  rubbing  oo  il> 
Friction  is  the  name  given  to  thiit  aoiion  between  Solid  bodicaj  ja 
tba  csM  of  fluids  it  Is  called  intemal  friouon  or  viscosity. 

It  is  in  tact  only  another  kind  of  diffusion — a  lateral  diffiiiioi 
momentum,  and  its  amount  can  bo  calculated  Crom  data  derived  bv> 
observations  of  the  first  kind  of  diffusion,  tliat  of  matter.  Tlie  ooo^ 
parativc  values  of  the  viscosity  of  different  gaaea  were  determined  I? 
Graham  in  bis  reaearcbes  on  the  transpiration  of  gaaea  through  loigi 
narrow  tubes,  and  their  absolute  vatuea  have  been  deduced  fioiB  V 
periments  on  the  oscillation  of  disks  by  Oecar  Meyer  and  mysolt 

Another  way  of  Iruoing  the  diffusion  of  molecules  throogb  oib 
air  is  to  beat  Uie  upper  strutura  of  tlic  air  in  a  veoel,  and  so  obstn* 
the  rate  at  which  this  heat  is  communicated  to  the  lower  strata.  TMl^ 
in  fact,  is  a  third  kind  of  diffusion — that  of  energy,  and  the  rate*' 
which  it  must  take  place  was  calculated  from  data  derived  fWrn  ti> 
porimonts  on  viscosity  beforu  any  direct  exporimcnts  on  the  eondocli*' 
of  heat  bad  been  made.  Prof  Stefan,  of  Vienna,  has  recently,  by  ■ 
Tery  delicate  method,  succeeded  in  determining  the  cooduolivity  <I 
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be  finds  it,  as  ho  tells  Da,  in  striking  agreement  willi  lli«  valuo 
^edietcd  by  tbe  theory. 

\  AU  Uks«  tlirev  kinds  of  difliisioD — tbe  diffusion  of  matter,  of  mo- 
^aitwa, asd  of  «norg J' — arccarriird  on  bytbv  motion  of  tLc  molecules. 
[he  greater  the  Telocity  of  the  molc«ul(:»,  and  tlie  fartbcr  tbry  travel 
^fon  their  patlu  are  altered  by  collision  witb  other  molvculM,  tltc 
ken  npid  will  be  tbe  diffusion.  Now,  we  kitow  already  tbe  Titloeity 
\  lk»  molecules,  and  therefore  by  experiments  on  difiution  we  can 
i**—^""  bow  far,  on  an  average,  •  molneulu  travel*  withutit  Htrikiog 
Mbeb  Pml  Clausius,of  Bonn,  who  first  gave  us  preeiae  ideait  about 
•  BOtiOB  of  agitation  of  molecules,  calls  this  distance  tbe  mean  path 
I  a  umIccoIov  I  have  calculated,  from  I'rot  LoscliDudt's  diffusion 
nouDenta,  the  mean  path  of  thv  molGculcs  of  four  well-known  gases. 
be  nrerage  distance  Intveled  by  a  mok-oule  bclweirM  one  coilisioo 
riuKPtlter  ia  given  in  the  table.  It  is  a  very  small  diKliince,  quito 
Bftrccptibte  to  as  even  wiib  onr  best  microscopes.  Kou^bly  speaking, 
iiahont  the  t«nlfa  pari  of  the  length  of  a  wave  of  lif^ht,  irhicli  yoa 
low  is  a  very  small  quaniiiy.  Of  courso  the  time  spent  on  so  ebort 
ptb  by  such  swift  molecules  mnst  be  very  »mall.  I  have  cnlvulatcd 
avaber  of  collisions  wluch  each  must  undergo  in  a  second,  lltey 
pmi  in  th«  table,  and  ar«  reckoned  by  tbousanda  of  milliona.  No 
that  the  traveling;  power  of  (ho  swifltst  molecnie  is  btit  nuoll, 
ila  ooiirae  b  cumpk-ti-ly  changed  thounandii  of  millions  of  timet 


tfcr«e  kinds  of  difiUsion  alao  take  place  in  liquids,  but  tbe  re- 

bctwccn  the  rates  at  which  they  take  place  is  not  to  simple  as 

case  of  gasM,     Tbe  dvnumiial  thifory  of  li^^uids  i«  not  so  well 

a*  that  of  gasett,  but  the  priuoipal  difference  between  a  gas 

a  li<]tud  aecnis  to  be  that,  in  a  gas  each  molecule  spends  the  greater 

its  tinw  fa)  dncribing  its  free  path,  and  is  for  a  very  small  por- 

lime  engaged  in  encounter)  with  other  molecules,  whereas 

Uie  molecule  has  hardly  any  free  path,  and  is  always  in  a 

a<  eioae  cnoonnter  with  other  moleeulee. 

wwK»t  )B  *  liquid,  the  diffusion  of  motion  from  one  molecule  to 
takes  place  miirh  more  rapidly  than  tlie  diffuiiion  of  the  molo- 
ires,  far  the  same  reujMin  that  it  is  more  i-xjh  Oilious  In  a 
to  pass  on  a  letter  from  band  to  hand  than  to  give  it  to  a 
nimprr  lo  work  his  way  through  the  crowd.  I  have  litre  a 
i^tl«  lower  part  of  which  contains  a  solution  of  eop]>er  sulphate, 
d>  tfaa  Bpper  part  coutnina  pure  water.  It  lias  been  standing  here 
Friday,  and  yon  see  how  little  progress  the  blue  liquid  has  made 
iladf  through  the  water  above.  The  rate  of  diffusion  of  a 
of  ngsrhas  been  carefully  observed  by  Volt.  Comparing  hiH 
willi  tlwse  of  Losehmidt  on  gaves,  we  find  (hat  about  as  mnoh 
takca  place  in  a  second  iu  gases  as  rc-quires  a  day  in  liquids. 
rate  of  diiRisioD  of  momenlnra  b  also  atovrer  in  liquids  than 
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Id  giiMK,  1>ut  bf  no  means  in  the  same  proportion.     The  ume  i 
of  motion  takes  about  ten  times  as  long  to  nubeido  in  water  at  i 
as  you  wilt  see  hj  what  takea  pliwe  wbeu  I  stir  ibe8«  two  Jui^^ 
containing  vntcr  antl  tlie  other  air.    There  is  stilt  leaa  differeoa 
tvocn  the  ratca  at  which  a  rise  of  temperature  is  propagated 
a  liquid  and  through  a  gas. 

In  solids  the  molecules  are  etill  in  motion,  but  their  molio 
confined  within  Tor;  narrow  limits.  IIoDce,  the  diDiwion  of 
docs  not  take  plavo  in  mlid  bodies,  tliongh  that  of  motion  and  \ 
takes  place  very  freely.  Nevertheless,  oerlain  liquids  can 
tliroagb  colloid  solids,  such  as  jelly  and  gum,  and  hydrogen  can  I 
itavsy  through  iron  and  paliadiuni. 

We  have  no  time  to  do  more  than  mention  that  moat  woo 
moleoiilar  motion  which  is  called  electrolysis.    Ht-rc  is  an 
nmnt  pasdng  through  acidulated  water,  and  causing  oxyj 
appear  at  one  electrode,  and  hydrogen  at  the  other.     In   the 
bvtween,  tltc  water  is  perfectly  calm,  and  yet  two  opposttv 
of  oxygen  and  of  hydrogen  must  be  paitung  tlirough  it.    TIm  ph] 
theory  of  this  process  has  been  studied  by  Clauslns,  who  baa 
reasons  for  asst-rting  that  in  ordinary  water  the  molecules  are  i 
moving,  but  every  now  and  then  xtrikingeaob  other  with  such  rid 
that  the  oxygen  and  hydrogen  of  tlte  molecules  part  compaaj 
dance  abont  through  the  crowd,  seeking  partners  which  have 
dissociated  in  the  same  way.     In  ordinary  water  these  excl 
duoe,  on  the  whole,  no  ubser^'ablc  effect,  bnt  no  sooner  does  thaj 
tromotire  force  begin  to  act,  than  h  exerts  ita  guiding  inf 
the  tinattached  molecules,  and  bends  the  cour&e  of  each  tows 
proper  electrode,  till   the  moment  when,  meeting  with  an 
prialcd  molecule  of  the  oppowto  kind,  it  enters  again  into  a  m4 
loss  permanent  union  with  it  till  it  is  again  dissociated  by  i 
shock.    Eloctrolysis,  therefore,  is  a  kind  of  difiiiMon  assisted  bj] 
tromnl.ive  force 

Another  branch  of  moleonlar  science  is  that  which  relates 
exchange  of  molecales  between  a  liquid  and  a  gas.  It  inclaci 
theory  of  oraporation  and  condensation,  in  which  the  gas  tn' 
tioD  i*  the  vapor  of  the  liquid,  and  also  the  theory  of  the  ah 
of  a  gas  by  a  liquid  of  a  differeTit  substance.  The  res 
Andrews  on  the  relations  between  the  liquid  and  tiie 
have  shown  us  that,  though  the  statements  in  our  own  element 
hooks  may  be  so  neatly  expressed  that  they  appear  almost  self-< 
their  Inie  interpretation  may  involve  some  principle  so  profound  ' 
till  the  right  man  has  laid  hold  of  it,  no  one  over  suspects 
thing  is  left  to  bo  discovered. 

Tliese,  then,  are,  some  of  the  fields  from  which  the  data  of 
niar  science  are  gathered.     Wo  may  divide  the  nltimate  r«^t 
three  ranks,  according  to  the  completenesa  of  oar  koowledga  of  I 
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To  (be  first  rank  belong  tbe  relative  masses  of  the  moleoulea  of 
JUEint  gMdi,  and  tli«ir  vrlocitin  in  mctrvM  per  Mcond.  Th«ic  data 
MobUitH-tt  from  i-X[wrimetita  on  llie  prcasuru  and  denHity  of  gatioB, 
Ulan  known  to  a  lii);ii  Ui-grev  of  pri-cbioti. 

In  the  second  rank  we  miut  place  the  relative  sice  of  the  molecnies 
ef  different  goaei,  the  Icnffth  of  lh«ir  mean  paths,  and  tho  number  of 
— ¥*^'*f  in  a  %wvoA,  Thvse  qnantitica  are  deduced  from  cxpcrimimta 
M  Ilia  three  kimlti  of  dlfltision.  Tfavir  received  valuirs  mu«t  be  regarded 
M  RH^h  approximations  till  the  DuMhods  of  expcrimenliug  are  greatly 
laproTed. 

Therc>  is  another  ««t  of  qnanttties  which  wo  must  place  in  tbe  (bird 
luk,  bvcauee  onr  knowlnigi-  of  them  is  neither  prociso,  aa  in  tho  first 
naic,  nor  tpproxii»at«\  ait  in  the  M'cond,  but  is  only  a«  yet  of  the  no* 
Vat  of  a  probable  conjcoture.  These  are  the  absolute  moss  of  a  mole- 
enlo,  its  absolute  diameter,  and  the  number  of  molecules  in  a  cubic 
enijmetre.  Wo  know  the  rclntivc  maues  of  diir<-ri-nt  molecutrs  with 
peat  ucnmcy,  and  we  know  their  relative  diameters  appmximalcly. 
Fnm  these  we  can  deduce  tlio  relative  denuties  of  tbe  moloculea  thom- 
hItm.    So  far  we  an  on  firm  ground. 

The  great  reustanco  of  liquids  to  compression  makes  it  probable 
ihtt  tbdr  moloCHloH  ma«t  be  at  about  the  same  diittaooc  from  each 
Mber  Bs  that  at  which  two  moleeules  of  tlic  same  substance  in  the 
gueouf  form  act  on  each  other  during  an  encounter.  This  conjecture 
Wbten  put  to  thi!  text  by  T^ort-nK  Ali  y«r,  who  has  compared  the  den- 
titiH  of  different  liquids  with  the  calculated  relative  densities  of  the 
Mlwales  of  thvir  vapors,  and  has  found  a  remarkable  correspondence 
bdwren  them. 

Xnw,  Loscbmidt  has  dednced  from  the  dynamical  theory  the  fol- 
Iwbj;  rtmarksble  pToportion :  Aa  the  volume  of  a  gas  is  to  the  eom- 
IttoO  volume  of  all  the  molecules  contained  in  it,  so  ia  the  mesu  path 
dtmolecato  ID  one-eighth  of  the  diameter  ofa  molecule. 

Aswming  that  the  volume  of  the  snbiitunci',  when  redneed  to  tho 
liftU  form,  (s  not  much  greater  than  tbe  combined  volume  of  1)10 
aoWaies,  we  obtain  from  this  proportion  the  diameter  of  a  raolecuK 
I'tkliway  Lo«whmicIt,in  180A,  made  tho  6rst  estimate  of  the  diameter 
tfanoleculeL  Independently  of  him  and  of  each  other.  Mr.  Stoney  in 
1136,  aiid  Sir  W.  I'homson,  in  1670,  published  results  of  a  similar  kind, 
tboHof  Thomson  being  dcdaced  not  only  in  this  way,  but  from  con- 
Mtntions  dcriret)  from  the  thicknccs  of  soap-bubbles,  and  from  the 
ibccria  properties  nf  mnnls. 

Aeeofding  to  (he  table,  wliirh  I  liave  calculated  from  Loschmidl'e 
Im>,  tba  sin>  of  the  molecules  of  hydrogen  ia  surh  that  abont  two 
lUltoa  of  ihem  in  a  row  woald  occupy  a  millimetre,  and  a  miltioa 
ultion  million  mitUoD  of  (hem  would  weigh  between  four  and  five 
nmmesl 

qnbie  ccntiactro  of  any  gas  at  standard  pressorfi  and  tern- 
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permlare,  there  ar«  ftbont  ninetcm  milUoD  mUHon  million  nolcenV*. 
Ail  these  oumbei*  of  the  iJiird  rank  are,  I  neM  »ot  tell  you,  Ui  W 
regarded  aa  at  proe«nt  conjectural.  In  ord«r  to  warrant  na  in  pottac 
any  coiitidiuiuo  In  numbers  oliLaiiMid  in  this  way,  wo  tboald  ban  H 
oompAra  together  a  greater  number  of  independent  datA  than  wcliM 
u  jrer  obtained,  and  to  show  that  they  tesd  to  consistent  retiulta.      i 

Tht»  far,  we  havo  bem  conndcring  molecular  science  as  an  iDi)WJ 
into  nittiiral  phenomena.  Ktit,  though  the  profo>«c(l  aim  of  all  mm 
tifio  work  ifl  lo  unravel  the  secrets  of  Nature,  it  lioa  ariulhcr  cAct,  M 
leaa  valuable,  on  the  miad  of  the  worker.  It  learea  biiii  in  poasMm 
of  methods  which  nothing  but  sctentilic  work  could  have  led  lun  V 
invent,  sml  it  pliicrH  him  in  a  position  from  which  many  leeiou  ol 
Kature,  besides  that  which  be  lias  b«ftn  studying,  appear  under  a  aa 
aspeoL  The  study  of  molecules  has  developed  a  method  of  its  on 
and  it  haa  also  opened  up  new  views  of  Nature. 

When  Lucretius  wishes  ns  to  form  a  mental  roprvsontatioo  of  tb 
motion  of  atoms,  he  tells  us  to  loi)k  at  a  sunbram  shining  throu^  I 
daricvned  room  (tJiu  same  instrument  of  research  by  which  Dr.Tyndal 
makes  viKihle  to  us  ttiv  dust  we  breathe),  and  to  observe  the  noM 
which  ohase  each  other  in  all  directions  through  it.  This  motkool 
the  Ti«ible  mote»,  he  tells  us,  is  but  a  result  of  the  far  muteeam|fi 
cxtod  motion  of  tlio  invisibU--  aioms  which  knock  tJie  mutes  abon 
Lis  dream  of  Nature,  as  Tennyson  tella  us,  he 

"  Mtir  ttie  flarini:  atom-streams 

And  torrent*  of  bor  mrrind  aniTcrve, 

Riiniituj;  sloni:  Uie  illiinituMe  inane, 
^1  FI7  on  to  cinnii  toKcilior  ngfiia,  and  maks 

W^  Another  aad  auotli«T  fraiae  uf  itiiogs 

Forevw." 

And  it  is  no  wonder  that  he  sbould  liave  attempted  to  boi^  tlis 
of  Fate  by  making  bis  atoma  deviate  from  theur  courses  at  qsle  1* 
certain  times  and  place*,  thus  attributing  to  them  a  kind  of  irrstiNll 
freewill,  which  on  his  materialistic  theory  is  the  only  explaiutiea  tf 
that  power  of  voluntary  action  of  which  wc  ounelrea  arc  consciMa 

As  \aa%  as  we  bave  to  deal  with  only  two  molecules,  and  band 
the  data  given  us,  we  can  calculate  the  result  of  their  eneomiter;  W 
when  wo  have  to  deal  with  millions  of  molecules,  each  of  whicA  U 
mtllious  of  cnconnt4>nt  in  a  second,  the  complexity  of  the  prolM 
•eems  to  shut  out  all  hope  of  a  legitimate  solution.  ' 

The  modem  atomiata  have  therefore  adopted  a  method  which  K' 
beUeTe,new  in  the  department  of  mathematical  physics,  though  ithM 
long  been  in  nsc  in  the  section  of  statistics.  When  tho  working  mBI 
ben  »r  Section  Fget  hold  of  a  report  of  the  census,  or  any  other  Ml 
ment  containing  the  numerical  data  of  Economic  and  Social  Sctoli 
they  begin  by  distributing  tho  whole  popnintion  into  grou]><i,acconBl| 
'9  age,  income-tax,  education,  religious  belief,  or  criminal  conTiotiMi 
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Hm  BumbfT  of  indivtilnnU  m  far  too  giv&t  (o  altov  of  tlieir  tracing  the 
hitior;  of  vBcb  HcpurntcljTt  k>  tbnt,  in  onlcrlo  redncv  tlivir  labor  within 
bmuD  liinltH,  they  conc«utnite  tlicir  attvitiion  vn  a  «mvA\  niimbcT  of 
inifid&l  groups.  The  viiying  number  oi  individuals  in  each  ^'roup, 
■pd  not  tho  varying  Btat«  of  each  indiTidua),  ii  the  primary  datum 
from  wbifih  Uioy  work. 

Till*,  of  cours«,  »  not  th«  only  method  of  studying  human  nature. 
Ve  may  oheerTe  the  conduct  of  individual  men  and  compare  it  with 
Itnt  o«>nduct  which  their  prvvtous  characicr,  and  their  present  circnm- 
tUnci-t,  according  to  t)ie  inM  exiating  theory,  woald  lead  ns  to  czpvot. 
^IwK  who  praetiae  thia  method  endeavor  (o  improve  th«tr  knowledge 
of  the  elements  of  bnmau  nature  iu  much  the  iamo  way  as  on  astrono- 
Bur  corrects  the  elementR  of  a  planet  by  comparing  it«  actual  pooition 
vitbthat  deduced  from  the  rec^itwd  clerai-nta.  The  ittudy  of  humnn 
acliira  by  p«rcnt8  and  flofaool-mastera,  by  hifitoriana  and  statesmen,  is 
tbmfiire  to  be  distinguished  from  that  carried  on  by  rcpinirara  and 
bbnlatOTB,  and  by  those  statcsDicn  who  put  their  faith  in  tij^ures.  The 
one  may  be  calk-d  tho  historical,  and  the  other  the  statiitioal  method. 
V  llie  conations  of  dynaralcs  completely  express  the  laws  of  the  hia- 
^fbrital  method  as  applied  to  matter,  but  the  application  of  ibcee  cqna- 
tieiu  implies  a  perfect  knowledge  of  all  the  daia.  But  tlic  Kmnlleot 
ponion  of  matter  which  we  can  subject  to  experiment  evnsisls  of  mill- 
"U  of  molcculos,  not  one  of  which  ever  becomes  individually  sensible 
*»n,  Vfa  cannot,  therefore,  n»cerlain  the  actual  moiiou  of  any  one 
■■fllieae  noleenles,  so  that  we  are  obliged  to  abandon  the  strict  his- 
torical method,  and  to  adopt  the  etatisticai  method  of  dealing  with 
lupgronpa  of  molecules. 

The  data  of  the  statistical  method  ns  applied  to  molecalar  scienca 
■>*tlMt  sums  of  large  numbers  of  inolecttlar  qiiantiiies.  In  studying 
^relations  between  qnaotitiea  of  this  kind,  we  meet  with  a  new  kind 
•'wgalariiy,  the  regularity  of  averages,  which  we  can  depend  upon 
^■it*  sufficiently  for  all  practicnl  purpoiM,  but  which  can  make  no 
thin  to  that  character  of  absolute  preddoii  which  belongs  to  the  laws 
t'lbMract  dynamicH. 

Thia  molc<nilar  science  teaches  us  that  our  cxpcrimenta  can  never 
pntos  any  thing  more  than  statislical  informniion,  and  that  do  law 
dtdooed  firom  them  can  pretend  to  abiioliite  precision.  But,  when  wo 
pMfirom  the  contempluiion  of  our  experiments  to  that  of  tho  mole* 
Ilka  themselTM,  we  lenve  the  world  of  chanco  nnd  cbauge,  and  enter 
■  region  wliero  every  thing  is  certain  nnd  immutable. 

The  moleoutes  are  oonfonncd  to  a  constant  type  with  a  precision 

•tick  Is  not  to  be  found  In  the  sensible  propcrtici  of  the  bodtiit  which 

they  eoMtitutc.    In  the  first  place,  the  maw  of  each  individual  mole- 

eale,  and  all  iu  other  properties,  are  absolutely  unalterable.    In  the 

iMond  place,  the  properttve  of  all  molecules  of  the  same  kind  arc  ab- 

aobanAj  ideotioaL 
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Let  as  coneidor  th«  properties  of  tiro  kiodi  of  nioleoulc*,  tluu 
osygt^ii  aad  tho«v  of  Ii}'clrogcn. 

Wc  can  procure  speoimetis  of  oxrgen  from  very  difl'erent  8oi 
from  the  air,  from  irat«r,  from  rocks  of  every  gcoloj^cal  t-pocb. 
bUtory  of  thrsa  spcctmcns  ba«  br«n  very  di0br<-nl,  ani],  if,  during  thou- 
■and*  of  yvan,  difTcrencc  of  circumslaiico  could  produce  different 
properiies,  these  specimens  of  oxygen  would  show  it. 

In  like  manner  we  may  procure  hydrogen  from  va(«r,  from 
or,  9S  Graliam  did,  from  meteoric   iron.      Tako  two  litres  of 
epecimcn  of  hydrogen,  it  will  combine  with  exactly  one  lilrc  of  anj 
tpecimi^u  of  oxygvu,  and  will  form  exactly  two  litroa  of  llie  vtt]>orirf 
water. 

Now,  if,  during  the  whole  prenoas  history  of  either  spedwl 
whether  imprisoned  in  the  rocks,  flowing  in  ihe  sea,  or  careaS 
throngh  nnknown  regions  with  the  motcorites,  any  modificatioal 
the  molcculm  had  taken  plxco,  these  reUttons  would  uo  longtf  J 
praserrcd.  I 

But  we  have  another  and  an  entirely  different  method  of  compaiM 
the  properties  of  molcoules.  The  molecule,  though  indcstnictibl^a 
not  a  bard,  rigid  body,  but  is  capable  of  internal  movemeots,  and  wtfl 
tbrso  nri;  cxritnd  it  emit*  ni}-*,  the  wave-length  of  which  is  a  raeaiM 
of  the  lime  of  ribraliou  of  tbe  moli'calc  I 

By  means  of  the  spectroscope  the  wave-lengths  of  different  loM 
of  light  may  bo  computed  to  within  one  t«n-tboasandth  part.  la  tfl 
way  it  haK  buvn  u»(!i.-rlainc-d,  not  only  that  molecules  taken  from  «*<■ 
•pctiimc-u  of  hydrogen  in  our  laboratorii-s  have  tbo  aami^  iirt  of  penafl 
of  vibration,  but  that  light,  having  tbe  same  set  of  periods  of  lilH 
tion,  i»  omitted  from  the  snn  and  from  the  iUed  stars.  I 

Wcare  thu*  asKurcd  that  molctrutes  of  thossmo  nalnre  3b  tiKScfl 
oor  hydn^n  exist  in  those  distant  regioivt,  or  at  lean  did  exist  *!■■ 
the  light  by  which  we  see  tbem  was  emitted.  H 

From  a  companion  of  the  dimeDsions  of  the  buildings  of  the  Efin 
tianit  with  those  of  tbc  Greeks,  tt  appears  that  they  hare  a  comnfl 
measure.  Henoc,  even  if  no  ancient  autlior  had  recorded  the  (act  tifl 
the  two  nations  employed  the  same  cubit  as  a  standard  of  length,  fl 
might  prove  it  from  the  buildings  themselves.  We  should  also  ■ 
Justified  in  assorting  that  at  some  time  or  other  a  material  siandlfl 
of  Icngtli  muitt  liavv  been  carried  from  one  country  to  the  otlier,! 
tliat  both  countries  had  obtained  their  ataiidards  from  a  oomt^f 
scarce.  I 

But  in  the  heavens  we  discover  by  their  light,  and  by  their  lij 
alone,  stars  so  distant  from  cacb  other,  Uiat  no  material  thing  can  sfl 
have  passed  from  one  to  another ;  and  yet  this  light,  wlucb  is  to  u  fl 
sole  evidence  of  the  existence  of  these  distant  worlds,  tdls  iia  also  tH 
each  of  them  is  built  np  of  molecules  of  Ihe  same  kinds  as  those  win 
wtt  Gud  on  eartti.     A  molecule  of  hydrogen,  for  oxataple,  ■liiillM 
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b  Siriu  or  in  Aictams,  exeeiitea  ita  vibratioua  in  precisely  iho  luime 

EmIi  motMtilv,  thm-fore,  througliont  the  niiiverflp,  bears  )in|m-a(»Hl 
Mil  tli«  ftt»iu[i  of  It  iiirtrii'  KyutvM)  an  <li.->lin(-tly  as  does  th«  metro 
orth«  ArchiveB  of  Paris,  or  the  donble  royal  cubit  of  l\x  Tomple  of 

No  tbcs>T7  of  vvolatioD  can  bo  formed  to  nccoanl  for  the  similaiiiy 
rfnotceulcy,  for  evolution  DMP«iatily  implK-o  continuouii  cbanj^e,  and 
bbc  molcciiie  ia  incafHible  of  growlli  or  deoay,  of  giicii^rutioo  or  de- 
HrncCion. 

Notw  of  the  pro^eteofi  of  Nalnrc,  sidcc  tli«  timo  wfi«ii  Nature  be- 
pn,  hsvc  produced  the  slightt'st  dilfcrence  in  tlio  properties  of  any 
MlemJr.  Wc  an;  (hcrcfotc  unable  to  iimiriW  cither  thr  cjtidcDcc  of 
Ik  lBuIe«uk'i>,  or  the  identity  of  their  jiroperiiea,  to  the  0[K-nition  of 
■7  of  (be  ctt«a«s  wbioh  we  call  uatural. 

On  lira  oth<rr  band,  the  eiact  equality  of  cich  molecule  to  all  otheni 
rflbe  aam«  kind  give*  it.  as  Sir  John  Ilrrn(')i<-1  hitv.  well  Niid,  the  ea- 
Intlal  obKracItT  of  a  inanufacture<l  article,  a»d  precludeK  tliv  idea  of 
hi  bring  eternal  ai»<i  selft-xiileut. 

I  Huh  w«  hare  been  led,  along  a  strictly  scientific  path,  very  near 
to  the  [>oinl  at  which  Science  must  stop.  Xot  that  Si<ience  is  de- 
hnvd  from  Mudying  the  intcnuil  mt^hitnti'in  of  u  molecule  which  she 
^MMt  take  to  piecnt,  any  more  than  from  invc«tigatinjj;  ait  ur|ru)it<m 
liUcb  sbe  ennnol  pttt  lu^-thei-.  But,  in  tracing  back  the  histury  of 
Mtcr,  Scirace  is  arr«e(«d  when  she  assures  herself,  on  iht-  om'  hand, 
list  tbe  tnolocole  has  been  made,  and  on  the  01  bcr  that  it  has  not  been 
nd*  by  any  of  the  pmervM'H  wc  call  itiitural. 

Scienc*  is  incunipctcnl  to  reason  upon  (he  creaiiou  of  matter  itself 
Bto(  oo4hing.  We  have  reached  the  utmost  limit  of  our  thinking 
nhie«  vbeD  we  have  admitted  that  liccaiiKC  matter  cannot  bo  eter- 
tl  and  eelf-cxtstent  it  mum  have  becni  cn-ated. 

h  U  only  when  we  conieui[ilate,  not  mailer  in  iiNelf,  but  ihc  form 
k  «Ucli  it  actually  exists,  that  our  miud  finds  aomelhing  on  which  it 
» lay  bold. 

That  matter,  as  sncb,  slioald  have  certain  fundamental  properties— 
)mn  it  should  exist  in  sjiacc  and  1h^  cagiablc  of  uiolion,  thut  its  motion 
^■old  be  peraisicDt,  and  m  on,  are  iruthn  which  may,  for  any  thing  we 
Ibiv,  be  of  the  kind  which  metaphysicians  c«ll  neccKsary.  We  may 
••  oar  knowlfdife  of  such  truths  for  puqioses  of  deduction,  but  w« 
ate  no  data  for  *pcrtiln(ing  as  to  their  origin. 

Bat  that  there  slioifld  W  exactly  so  much  matter  and  no  more  in 
«ry  molKule  of  bydrOf;eu  is  a  fact  of  a  very  different  order.  We 
*tt  here  a  pariicolar  di«trihutiou  of  matter— u  ciitlocalion — to  use 
he  eipresHon  of  l>r.  f 'halmiTt,  of  iliingN  which  we  have  no  difBinilty 
■  iiaagintog  to  have  l)r«H  arranged  otherwise. 

TW  fom  and  dimensioBS  of  the  orbita  of  the  planets,  for  instance, 
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nra  not  dvUnniucd  by  any  law  of  Nature,  but  depeiHl  upoD  a 
lor  ooUocatiOD  of  matter.  The  lame  u  the  case  witb  mpcet 
aite  of  tli^  earth,  fr<sm  wliich  ibe  standard  of  what  is  calird  t)ii>  IB 
cal  STSIcm  )i»s  birni  ili-rivMl.  But  thvHO  aHtronomical  atid  tenvj 
ntitgnituilc*  »i'e  far  hifuriur  in  Ncirntific  im[iortnnc*-  to  that  tDo«t  fo 
mental  of  all  standards  vrbith  fonus  tlio  base  of  thv  molMalar  syt 
Natural  cdusm,  an  wo  know,  are  at  irork,  wbkb  tt^nd  to  modit 
tbcy  do  not  ui  length  dt-ntroy,  all  thv  vrangemeota  and  dimcDi 
of  the  iiirlh  aitd  thf  wltolr  oolur  dyj'triti.  Ijat  though  in  the  c< 
of  agca  eatastrophea  have  occ-urrcd,  and  ainy  yet  occur,  in  thv  hcai 
though  ancient  syatenis  may  be  dissolved  and  new  lyatMn*  era 
out  of  thrir  ruliw,  the  molecules  out  of  which  these  syfttviHB  arv  Iiv 
\hv  foiindutioD-ftoiKti  of  tlio  matrrlal  unircrso — remaiD  unbrol 
unworn. 

They  coDtione  this  day  aa  they  were  created,  perfect  lo  n 
and  measure,  and  weight,  and,  from  the  inefiaeeable  cbaraci 
prc«M-d  on  iheto,  wc-  may  Ivam  that  tho«o  aspirations  after  aci 
in  meAWiremeut,  truth  in  stalenient,  and  juntieo  in  uction,  whl 
reckoD  among  onr  noblest  attribute*  as  tacn,  arc  ours,  h«canM 
arc  essential  constituents  of  the  image  of  Hiiti  wlio  in  the  beg 
created,  not  only  the  hcitrca  and  tbc  earth,  bnt  the  materials  of 
hcavcti  and  earth  <!oii«i!tt. 

TaULB  or  )|0LKC1TLAB   DaTA. 
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>AST  AND  FUTURE  OF  A  CONSTELLATION. 

Bs  CAUILLE  FL.1MUAKION. 
TUJCSLA1VD  vmoM  thk  rvctxcn,  nr  i.  riTWKiuiD,  a.m. 

rHE  BotioDS  hitherto  Fntvrtaincd  as  to  the  otara  :ind  tliu  licavon*  sre 
■lestiiKd  to  unilprgo  a  i-oinplete  n-volmioii.  Tln-re  an;  mo  ^tt\ 
llViL  Eacli  uni-  of  lliose  distaut  «uii.s  flnmiug  in  iafitittude^  U  a«-i^|>C 
long  it)  ft  fttupendous  luovcmt-nt  vrliich  the  imagination  can  hardly 
PliMiTr.  Notvithslandini;  ttic  countU-s*  million*  of  miU'«  of  Hpucc  bt- 
nva  tbnn  aod  dm,  nuking  ttK-in  appear  to  tu  oidj-  as  luminoas  poiuts, 
ihrresa  tl>«j  arc  aa  ^ri-al  asi  our  own  suu,  and  thonsaudti  and  niilliona 
f  timet  greater  tlian  tbe  ennti,  still,  by  lueanfi  of  tbe  l«lceco[)(-  and 
Mpnution,  aatroDomere  have  be«n  able  to  come  at  tbem,  and  to  dc> 
MMlrat«  that  thoy  ar?  all  moving  in  cvtry  ponible  diiwtion.  Th« 
nrms  arw  no  longer  ninlionli'i«it,  iM>r  i-aii  tli«  coni>iclliilioni>  any  longt-r 
Krrgardrd  a«  thr  synibut  of  t)iv  uiiohntiKi-abU-.  Take,  for  imtaiicp, 
Ena  Major,  or  the  lircat  Hear,  the  iirBi  of  the  coust«llalious  lo  be  ot*- 
lin«d  and  named.  Who  is  tbcrv  rluit  hiiH  not  taken  that  lifparo  as  the 
Mnnng  Kvmlxil  uf  thv  pn.'RMabltiiliwl  bumioiiy,  ih*-  iinaltfrabtt'  diira- 
bcaof  thr  Gnnaiiieul  ?  Well,  thai  aii<rii-iit  eoitsMlation  will  be  dc- 
Itnjod.  Each  one  of  the  stars  which  constitute  it  is  endowed  with  a 
ponment  of  its  own.  TbprwuU  i»  that,  ineoursoof  time,  the  Ibrm  of 
ITia  Major  will  bf  changed.  It  now  soniewliat  reMmliltis  in  outline  a 
■mdhvnwitspopulartilleeverywirereof  car,  or  wain,  whib-  th« 
have  jjiveo  it  the  nami?  of  ihr  Ifvar,  that  being  the  only  animal 
to  the  ancient*  a*  Uring  in  [wlar  regiomi.  A»  every  one  knows, 
fear  Ftan  arranged  in  the  form  of  a  quadrilaifral  ure  aiipponcd  to 
nt  the  four  wheels,  and  the  three  stars  in  the  front  of  the  figure 
hora».  But  the  proper  movement  of  the  separate  s(ai«  will 
tkb  smngi-tDunt :  it  will  bring  the  f on-most  home  to  a  point 
Ittk  of  whrre  he  now  is,  while  the  other  two  will  move  onward.  As 
hrilic  two  hinder  wheels,  they  will  proceed  in  contrary  directions!. 
■W  w*  know  the  annual  value  of  the  displacement  of  each  of  ihcM 
taBitaT«,we  mn  cnleulate  their  fiiiurc  rclntU'e  poiition^  This  I 
ione,  and  I  here  lay  before  the  reader  the  euriou*  results  of  roy 
ions. 
In  onler  to  get  an  exact  acconnt  of  the  differenoe  in  the  form  of  thie 
lion,  which  will  be  observable  at  a  given  time,  let  us  first  pOT- 
>}  iu  pfwaent  statA 

Tlw  .\nbs  gave  theae  seven  famous  wars  nanic«  whieh  are  M)mi>- 

tp^inl  lo  ihiFin  mill.     BegiDuiDg  with  the  hind  off-wheel,  and 

Ukixf;  in  the  order  indieaied  Vty  the  Greek  letters  (fl,  y,  d,  (.  v.  ij) 

'■Ihtr  vbwU  and  the  hones,  the  Arab  nnmes  are  as  follows :  Dubbe^ 
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Mcrafc,  Phegda,  TAe^Kt,  Aliolh,  3!ior,  and  Ackalr.  The  U«  ti 
tiaine  given  to  the  foix-niust  liorM.  Porsons  jioeteweci  of  gf>tA  ri 
poirera  earn  dincorn  iiUtvu  the  B«eoud  hortic,  Mixar,  n  small  Ktarv' 
U  called  the  PvttiiioH.  But  tbvec  names  aiv  Mldom  vinpliiynl  in 
times,  the  lutual  custom  boing  tn  dcsigiiuti:  the  seven  pnnc)]iAl  i 
or  Cr»a  Major  by  iho  fiisi  »cren  letters  of  ilie  CJrwik  aljibabv 
shown  ia  the  diajfrani.  All  lliesn;  stars  arc  of  the  second  ma^it 
except  Delu  (Pig.  1),  which  \*  of  tlie  tbird. 

In  tbo  diagram,  tiic  arn>w«  show  the  mean  direction  in  which  < 
of  lh«  sevoa  stars  moTO,     It  will  be  seen  that,  of  the  scveD,  the 


no.  I. 


1 


Tm  Sam  Stam  or  Cbu  Mwob  n  tsem  PBtanrr  PuiirioMi 


• 


■lid  the  la^t,  Alplia  nitd  Bla,  art*  moving  in  a  direr^tioD 
tliat  of  the  other  five.     It  niimt  be  addiil  thai  they  Itave 
•ftine  velocity.     Eta,  for  example,  moves  rapi<lly;   HpeiloD  il 
and  BO  on  with  the  others. 

The  <]uantily  of  tbeir  atiniiat  proper  movo'ncntc  in  rij^bt  asm 
and  in  polar  distance,  is  givpn  for  each  of  tbc  seven  stars  ia  I 
lowinz  table : 

R.  A.  F   D. 

Alpha    (a)  -  O^Oia  +  0",M 

Beta      (^)  +  0".0I6  -0".03 

OsrnmaO)  +  0".01«  +  0".03 

Di-lta     (B)  +  0".OI»  +  W.M 

Ep^liom  (0  +  O'.OIT  +  0".WI 

Z«U      (0  ■¥  O^ASO  ■*■  VM 

Eta       (a)  -  0".a8S  -f  o".n 

In  consequence  of  ihene  proper  movement*,  the  rclailve  di) 
between  tbo  otan  of  the  conKtellation  rtv  ever  chancing.  But, 
ebang«  only  amounts  to  a  few  ti«conda  in  a  century,  many  rei 
must  elapse  before  it  is  |>ereeptiblc  to  the  naked  eye.  Oor 
generations,  onr  dyna<lt<4i,  nay,  even  onr  nation*,  are  not  fiiffli 
tong.lived  in  measure  thin  change. 

We  have  here  to  deal  with  aatronomical  qtiantiiies,  and,  to 
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BiMA  tbaee,  to  miut  daooM  lorma  wliidi  co^^■^>pQIl4l  witii  them.  I'hc 
«urth  hits  but  oii«  invnaure  of  tJQW  that  t-an  be  em|>loyril  hen-,  vix.,  its 
ItrvBi  year,  tlte  preceBsion  of  its  c(|uiiio]t<-e — a  slow  revolution  or  the 
kWIk-,  wbivb  b  oomplvtcd  in  xnaxv  than  2.>,(>U0  >i<ar».  A  )H-rii>i]  like 
tliil  iiu;;ht  eprro  as  %  \>**\%  of  invasiirvntfRl  in  gi-oloRj  aD<l  in  xidrri'iil 
utrouvBi)'.  Taking,  tht-n,  four  of  tli(.-«e  periods — in  round  tiunilic-rs 
IW,0OO  yvon  -  wc  ought,  after  that  l*.>ii(i;tb  of  uoir,  to  have  n  Hcnsiblf 
A&NDOO  ill  the  aspect  of  the  heatcuB;  anil,  in  fucr,  on  compiitittion, 
lind  thu  in  this  interval — whii-b  in  the  hintory  of  the  Mlars  is  but  a 
Imf  epaD — all  the  present  ooDsteilatioDS  will  be  brolu-n  up. 

la  Fiij,  2  I  give  llie  geometrical  results  of  my  caKulalions  aa  to  the 
pniKT  niovemeiiii  of  the  stars  in  L*i-^  lllnjor.  Here  in  in  l>o  seen  the 
thsjic  which  tliat  constellation  will  wtur  100,000  jeara  benec.  There 
iinulbiug  like  a  wagon  In  this  new  figure.  Alpha  has  moved  don'n- 
vnd  ftnd  ranged  ttw-lf  on  the  riglit  of  lieta,  nml  both  of  thef«  lie  on 
vx  Ubo  witit  Gnmins,  and  vveii  witli  Y.\&,     Uelto,  £|iMlun,  and  Zcto, 

fW  1. 


Liu  Maids  MAfM  tu»  uses. 

•"•eoB  ranged  on  anolher  line.  If,  in  thai  distant  epoeh,  the  Ion* 
tM^  of  terr\'4itrial  man  shall  still  give  to  this  e«nHtcIliitii>n  the  title 
«[|bc  Wain,  no  one  will  l>e  aide  to  undtT»tnml  why.  In  eonsidering 
•*U  a  miKhty  change  it  is  destined  to  undeigo  in  the  fnt-irc,  the 
1»Nio«  %r\M!%,  How  lone  hns  it  worn  the  shape  in  whieh  it  is  familiar 
*•  M,  nad  hnw  did  it  look  aces  ago  •  One  linndrtd  ihonnand  years  ago 
•W  were,  as  vet,  in  all  proliahility.  no  human  Wings  on  the  earth, 
Mdllie  nntedtlnvian  monsteia  were  the  only  erealnn-s  that  could  Iben 
lifiT  the  utarry  sky. 

Siill,  some  of  ihe  older  planets— Mars.  Jupiter,  Rnturn,  rrnims,  and 
•Vtjwnne— wore,  no  douhi,  inhabited  even  then;  and,  as  the  he.'ivons 
the  same  appearance  wh<'n  vlew<-il  fi-om  them  as  from  the  earth, 

dwellerf  in  those  worlds  saw  Uma  Major  as  it  appeared  in  tho« 
lyit  All  that  we  have  to  do,  in  order  to  find  the  position  of  each 
ibo  MVffii  Man  100,000  years  ago,  is  to  move  them  back  from  their 
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|a«Bont  pofUiuiiH  tui  far  as  they  wore  moved  fonrunl  in  our  tMMid 
diagnim.  The  result  ia  »  lijiure  having  no  resemblance  to  ettlier  of 
the  iithers.  It  it)  a  sort  of  cross,  with  Beta  at  the  jwint  of  inu-nM- 
tioii,  Alpha  marking  the  (•xtrrmiiy  of  tlir  k<fl  arm,  and  tiauimi  t 
of  the  right ;  Bcla  tiw  top,  Epvilon,  Zcta,  and  Ela,  the  steia. 
was,  properly  »|HnikiHg,  not  yet  in  aanocialion  with  the  other 
Pot  the  r»»t,  on  unalyidn};  thu  movement  oC  iheur  «iare,  we  see  tbit 
fivo  of  them.  B<!|a,  Gamma,  I>elta,  KpuloD,  and  }C*-tu,  an  ascoci«t«J 
to^hvr  by  a  eomniim  tie.  Thi>y  are  «  group  of  frien<l» :  they  mort 
oil  with  one  accord,  and,  as  will  be  seen,  maintain  the  nme  rrlatiM 
position  to  one  anotlKr.  Alpha  and  Eta  are  only  intruderj,  and, 
tliniigh  thoy  hiipjien  just  st  pronont  to  h«  with  the  group,  they  really 
bare  nothing  to  do  with  it.     Look  at  Fig.  2 :  Alpha,  whi«fa  is  «nr 


no.  a 


Fdu  Kuan  lOO.im  Ttias  mo. 


movtog  towanl  thu  right,  will,  in  time,  quit  the  group  for  good, 
the  other  hand,  dg.  3  *hovi-i<  Eta  coming  in  on  the  left;  prcrit 
that  Alar  !iad  no  relalion  at  all  to  the  five. 

The  remark- just  made  with  regard  to  th«  scvniar  iranafo 
of  Ursa  Major  misht  be  applied  to  all  tlic  other  eoniHellatioiw. 
Lave  Bclorteil  that  one,  bpcnwe  it  is  the  he«t  kniwn  of  all.  and  onij 
the  moul  t-hdractririsiie.     To  sum  np:  we  find  ihftt  a  knowledge  of  1 
pro)H'r  nuivt'tm-nts  i>f  the  siam  eompliHoly  transforms  our  con 
nolioita  about  tin-  fixity  of  the  heavens.     The  star*  move  in  all  dia 
tions  through  the  cndleas  realma  of  spaiv,  and  as  the  aapect  of  ' 
beavonH  changes,  so  does  the  constitntion  of  the  universe  also  ch» 
from  age  to  age,  Diidcrgoing  itmuinvrabic  wetaraorphoae*.— r 
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KEPLIES    TO    CRITICISMS. 


Br  HKKBKKT  8PEX0EB. 


¥iIEN  inai]i>  by  n  competent  reader,  an  objection  usually  implies 
mw  of  two  tilings.     Either  lh«  MatenieDt  to  which  he  demurs 
U  whMj  or  partially  imlruc ;  or,  if  trne,  it  i»  presented  in  ^uoh  n  wiiy 
M  to  piTUiit  miMip)>rehcn»ions.     A  iiit-tl  for  tome  eliiing*;  or  iiildltlon 
is  in  any  casv  idtown. 

Nnt  recognixing  tlto  «m>n  alleged,  but  thinking  rather  that  mis- 
a))prebcnit!<Hui  cautw  the  diaseitt  of  tiiose  wbo  have  attacked  the  nicla- 
pbftueo-tlicologieat  doctrines  bold  by  me,  I  prop<^HM>  bcrv  to  meet,  by 
(^xplanatione  and  ai^umcnt*,  tbo  chief  objcetionti  ihi-y  hiive  urged; 
pfutly  with  the  riew  of  juittifylng  tht^np  doelrin<»,  and  ]>arlly  with  tha 
V- in- of  guarding  agaiiiM  tlw  iucorrcel  iutcr|iretat{oiia  which  it  apjwnrs 
n.re  ipt  to  be  made. 

Il  may  be  thought  that  the  pages  of  a  periodical  tntcmlt^d  fur  gcn* 
^nl  reading  ani  scarc^-ly  fit  for  the  trunltucnt  of  tlit-iw  liighly-nbHtruoI 
«)tieMi»nf^  Then-  is  now,  however,  so  conwderablo  a  cIuhh  iiilerfSted 
i«»  thpm,  and  (hey  arc  everywhere  felt  to  be  «o  dec-ply  involved  with 
^bc  ^n-at  chaiigvf)  of  opinion  in  progress,  thai  I  have  ventured  to  hope 
for  read«ni  outside  tbc  circle  of  thofle  wbo  occupy  tbeinselm  with 
philosophy. 

Of  conrM  tbc  criticwms  to  be  noticed  I  have  selccMd,  cither  b^ 
^atup  gf  ilMrir  iotrtuMC  forcu,  or  because  they  coniu  finm  men  whosa 
poiitiona  or  rpputatiunK  give  ihein  weight.  To  meet  more  than  a  few 
of  ajr  opponents  b  out  of  the  question. 

Let  rae  begin  with  a  orilicism  contained  in  the  sermon  preached 

Kcv.  I'riDcipal  Cainl  Wfon-  the  Biitifh  Ansociation  on  tb« 

of  ita  meeting  in  Eilinburgli,  in  AugiiKt,  lt<il.     Exprosaed 

I  a  courtesy  which,  happily,  is  now  less  rare  than  of  yore  in  theo- 

pcal  controversy.  Dr.  CairdV  objection  might,  I  think,  be  admitted 

lilropt  involving  iHnentud  change  in  tho  oonciusion  demurred  to; 

*^il«  It  might  hr  shown  to  tell  with  grcAter  force  against  the  conoltt- 

■(•IB  of  thInkerH  clasaed  as  orthodox,  Sir  W.  Hamiltoti,  and  Di-aa 

■■»■.(,  than  against  layown.    Describing  tliia  as  set  forth  by  rae, 

^-  Curd  «ayB : 


"li 


**  Ria  Iboal*  In,  Ihnt  llm  prorincea  of  sciienoe  and  reUgios  arc  (1iirtlniciiii>li«d 

mth  other  as  the  kauwn  tnio  the  unknown  sad  uoluiovaMe.    This  thvai* 

Mntalno)  nialnl;  on  a  nriticnl  oxamtnation  of  the  natiiix  of  hnmaa  Jnlellt- 

la  which  the  wriler  adopts  aii'l  carrd-s  tu  Its  extreme  luf^ool  roraltii  (ha 

jbttria*  of  tho  rrtalivHy  of  tinm«n  knoirl«dtta  which,  pmponn^eil  hy  Kant,  has 

np*vdac«d  with  ■fivcisl  np]iIiciition  to  theolo{;7  by  n  fumont  school  of 
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pbiluouphen  ill  ttib  couatry.    ^om  tbo  v^ijontvNof  hamas  iniellifcoitMi  IW 
nttPiDpt^il  to  tiir  ■hun'n  thnC  it  con  oniT  knon*  whal  U  finiW  and  rclatinv  ilil 
ihot  tbcrtforo  tliv  aliKilut«  oud  iafiuiiu  ihu  liumiui  miiul  i«,  bf  an  inhtrtK  i 
hunpenbla  tiliatiiliti',  dchnrrcd  from  knoniDK.  .  .  .  Ifay  it  not  b« 
on*  tbinir,  wboibcr,  in  Ibe  aiii«rtlun,  an  tlie  reaiilt  of  an  examinattoa  or  tb|] 
man  intollvcL,  thnt  it  i*  innnpuhla  of  knowiaic  what  liw  b«70Bil  ibo  ftnte,  I 
I*  not  invoivcd  an  obvtuus  ii«if-cc>Dtriii]J<rtioii  i    Yho  cznminntion  of  tb«  i 
can  be  con<lac(«d  ooIt  hj  th«  mind,  nnd  If  ttie  InMruincnl  be.  a>  U  allFged,! 
itcil  nnd  doft«tive,  the  mull  of  tb«  inquiry  uitiil  partake  oi  tbat  d(fv«tiT 
Aguiii.  dots  not  x.\i*  knowlvdjn'  of  a  limit  iiupl.t  alraadr  lh*^  )iuwct  to  (r 
itt     In  affimiinK  that  Iminun  icicnce  ii  incnpalilc  of  crwuinK  tb«  boiiudi< 
llait«i  vorld,  is  It  not  a  necessary  i<re»ni>puaitlun  that  you  wlw  k>  affirv] 
croWMl  thc*o  botiniU  t  " 

Thftt  this  obj^^ction  U  one  I  am  not  diaincliued  lo  recognize,  «il 
Inferred  when  1  Mate  that  it  is  one  1  have  mvftelf  raUed.  Wbiki 
panQ,i;  the  second  vilition  of  the  "  Principle*  of  Peyehologj-,"  I  foi 
among  tny  ini-nioi'mula,  ii  nott-  which  Hlill  Xmrv  i\\t:  vafrrs  br  whiehit 
had  bet; n  ittlacbed  to  the  original  manuficrifit  (unleM>,  indml.  It  tad 
been  transferred  from  the  MS.  of  "  First  l*rinciplee,"  vhicli  ita  ■li» 
rions  eecms  to  imply).     It  won  this : 

'*  I  may  hvre  rvuiark,  in  pataln^;.  tbat  tlie  iwrersJ  rraiuninKi^  inoloAniiii 
one  above  qnolcd,  by  wbicli  Sir  Vr'illiam  llamillon  would  dcinoiutraUllieptn 
relutiTity  uf  our  kuowlediM— Tcaaoiiintc*  n  bicli  clearly  cclablj^h  ntany  iinfl^H 
It^tlia,  and  vilh  niikb  in  the  ninin  1  ngrar — ar«  yet  capable  of  bcfagla^H 
■^inil  Iniuitvlf,  whcnbvdvllnitivdy  (.'oocludestliat  it  in  inipofsiblefftrnttott^l 
Ibe  absolute.  For,  to  pcx'tlivelyaMurt  ibnl  tbt>  a1>h<l<ite  caiiuot  bv  knoocu^fl 
a  cvrtaiu  lennu,  to  aawrt  a  inatflttly<  of  it^in  to  ttune  it  u  udIsmmUi.  ^t 
Mttu  tbat  Luruun  inivlligenee  b  ciiijrini.il  to  liie  rondllionnl  i(  to  pat  ao  mH 
lute  limit  to  human  intelligence,  and  Implies  <rW^uf«  Inoitlalgf.  It  ftM^H 
ID0  that  the  'learned  l^orance' viib  irbieh  phl)iMO(>liv  endi  tiiiiat  be  tat^l 
a  atep  fbrther ;  and,  initcad  of  positively  tsytng  tbat  lbs  abMlal«  is  nla^H 
able,  we  must  as;  thai  we  cannot  tell  whether  It  is  knovabl«  or  not."        ^M 

Why  I  oniilted  this  note  I  cannot  now  renieinbcr.  Possibly  it  ^H 
bM'nnsc!  reconKidcrutiun  diMrloM-d  the  n-ply  that  tiii^hl  be  madv  te^| 
contained  ubjeoiion.  For,  vhlle  it  Is  true  that  the  iiitvlleet  cai^| 
prove  its  own  competence,  since  it  must  postulate  Us  com)ieteBM^| 
the  COnrK  of  the  proof,  and  m>  \wg  the  queitlion,  yet  it  doc*  ^M 
therefore  follow  that  tt  canuot  prove  ita  own  iuconipetem-e,  in  K4|^| 
of  rjni-ntionB  of  cerlaiu  kinds.  lu  innbility  in  respect  of  sucb  <)iMaij^| 
but  two  conceirablv  cause*.  It  may  he  that  the  deliveraneea  of  KM^| 
in  j^eneral  are  invalid,  in  which  caav  the  incompetence  of  ReaM^H 
(olve  qnestions  of  a  certain  eloaa  is  implied  by  ila  general  inro^^J 
tenix- ;  or  it  may  be  that  the  deliverances  of  Iteason,  ratid  witla^| 
certun  nnge,  themfelves  end  in  the  conclusion  that  Iteawm  it  i^H 
pable  beyond  that  range,  ^o  that,  whihj  there  can  be  no  pns^H 
OOmpotAnce,  bec-nn»n  ci>nipetenee  is  j>(>atulaied  in  ciiarh  cli-p  of  ^H 
demonatratlou,  there  Euay  b«  proof  of  inconipetence  ctthvr  (I)  >f  ^| 
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•i«  delirrranwa  foriniD>;  tho  Et«pe  of  the  demon  sirs  I  ion,  by 
illy  ei'olviiiB  conlraJictioD*,  ebov  their  uiitruetn'onbiiH'aa,  or, 
I  if,  Wing  tniRtwortby,  tbi-y  Icnil  to  the  n'Sult  that,  on  cvrttiin  qaee- 
tioDt,  Kcsson  cannor  give  any  (lelivcraHee. 

Rfuon  Imds  botJi  inductively  and  dednciively  to  the  cooeluviim 

tint  the  apfaers  of  Keasoo  is  limited.     IndactiTely,  this  concluaiuu 

ttpnesea  the  result  of  GOiinitcfE  futili;  atU'topts  to  trun§ccnd  this 

t^bm — attempts  to  understand  matter,  motion,  upaw,  tini<-,  forcv,  in 

UWr  altiinat<.-  nntnriMt— Bttcmpts  wUii-h,  bringiiifi;  na  always  to  altvr- 

^Btc  tmpoMibi lilies  of  thotiglil,  warrant  the  inference   that  nuoli 

^Bmpts  will  comiiiue  to  fail,  as  they  hare  hitherto  failed.     IX-duc- 

WSAj,  lbi&  cODcluiion  expresses  the  result  of  mental  analysi*,  which 

Aon  tu  that  the  product  of  thooght  is  in  all  cjiscn  a  relation,  iden- 

lified  aa  sncb  or  snob;  that  the  proouM  of  thought  U  the  identifica- 

Ssd4  ctaaiing  of  rvhitiunx ;  that  therefore  Beiii)i  in  itsdf,  out  of 
tiiiD.  is  unthinkable  by  QB,a£  uot  admitting  of  being  brou};hc  witbin 
(brm  of  our  thought.  That  is  to  say,  deduction  explains  that  fail- 
RPF  of  Itea^oD  established  as  an  indiietion  from  many  eKperiments. 
And  to  tall  in  <iU'?8tion  the  ability  of  Reason  to  give  tliin  verdict 
apin*t  ioel^  in  re^jwct  of  tltciU'  tnuijtccndeut  problems,  b  to  call  in 
<|aeitiun  its  ability  to  dntw  valid  conclusions  from  premises ;  wbicli 
bio  laaert  a  general  iucompet«n«e  necessarily  inclusive  of  the  special 
faeumpctence. 


^-Closely  connected  with  tbo  foregoing  is  a  criiiciKm  from  Dr.  Man- 
^Kpn  vbieli  1  may  liert*  make  some  <!(immeiita.  In  a  note  to  his 
^■^tohy  of  the  Conditioned  "  (page  a9),  bo  says : 

^^^IfcBvr^rt  Spencer,  Sn  bii  work  on  ' tint  Principles,'  endeavors  to 
fna  Sir  V.  Bamittoa  Into  the  lurvku  uf  Pwilbeiiim  nud  I'osUivium  together  " 
(*  aeiaewhst  ctrsncs  MMrtion.  bj-thc-wiiy,  coosiditriiig  that  I  reject  tlitm 
ktb),  "  bj  sdoptiag  the  ai-|[uti<e  portion  out;  of  hU  {iliiluvophj-'in  wliieli,  in 
Mnraoa  with  tnsa;  other  wriicra,  he  doclaico  thit  nbiolnto  tu  be  Inroooelrable 
*f  ifc*  mere  intelleet — sod  r^eeiing  the  [lufitive  portion*,  in  whifh  lie  mott 
MfkBlcalif  RuUDinbo  Hint  the  Wlief  In  s  )>er«onal  God  is  Iniperatlvuly  do> 
MmM  by  die  (seta  of  our  moral  and  euoiiond  conaeioamcwi.  ...  Sir  W. 
i'*  (aadsBieatal  princtplo  is,  that  eonsrlousDes!  mnst  be  aeoejiteil  entire, 
the  norat  and  rvligtoui  fui>ling«,  which  are  the  pritiinr/  suurcc  of  our 
in  a  |id>iunal  God,  nrc  in  no  waj  invalidated  by  the  merely  ncgalfvo 
wUoh  liare  deluded  men  into  Ibp  aHuniption  of  an  impcrvunal  aliso- 
.  .  .  Itr.  Speoeer.  en  tho  oUier  band.  Uiki-s  these  negatUu  tofurencM  aa 
baMs  of  rttifioB,  and  nbnndooa  lUmilton's  nmf.  principle  of  the  dis- 
WtwMB  knowledge  and  belief." 

'  tJheBe  statements  in  tlic  order  most  convenient  for  diacamon, 
d«d  iirat  with  tbe  last  of  them.  Instead  of  aa^-ing  what  h« 
Dr.  Slan«el  »h<inld   have  said    that    I  decline  to  follow  Sir  W, 

>B  io  confounding  two  dbtiiKit,  aod  indeed  radically  o]>posed, 
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moaning  of  the  word  bfUff.  Thu  vord  "U  habitually  applM  to 
dicta  of  coDflciousoMs  for  wbioh  no  proof  can  b«  aligned:  botb  tboM 
wliiirh  nrn  iinprovithln  1>i-<--uu:i(^  t)i«v  underlie  all  proof,  and  thoaa  whuk 
ari-'  uiipruvulili'  bt<:uiis4>  of  the  alweiice  of  evidence,"  '  In  the  fSgtt 
of  thb  review  for  July,  1BA&,  I  vxhibited  this  distinction  as  follow*; 

"  Wo  rommatilf  Mjr,  *w«  Ixiliure'  n  tiling  forwhicli  trecaaanign  mbcioi^ 
pondvMting  cviileiipe,  or  coneeniiB^  whldi  we  bavo  rrMlved  aona  tndellMlll 
fanpTMnion.  Wo  hclirte  tlinl  ttio  next  Houw  of  CMiuiM>n«  will  not  tMUk 
Chnrcli  -  rates ;  er  wc  htlitte  tliu  a  p«rtoii  on  wliote  Ckce  we  look  b  fooJ- 
BaWrM.  That  iit,  when  wo  can  giro  cnnfcwotl  If -inadequate  proofs  or  no  ^twA 
■t  all  fur  Ike  tbiap  we  think,  we  call  thviii  *  bellvfa.'  &a^  it  h>  the  pccoisan^ 
of  th<«o  b«lii;&,  HI  conuiwlcd  with  coiniitiimtk,  tbnt  thoir  rooBectionii  with  uSx- 
oodvnt  atateii  of  conwioiiuKM  may  be  taaSij  terered,  instead  of  btiag  diSinlt 
to  Mvor.  But,  nnhapi'ily,  the  word  '  bolief '  is  also  applied  to  «*eb  of  tbM 
tcmiiomril?  or  pn-.-Diiuii-iiiIv  iodijuoluhle  euontctioiis  in  PcnucionineMi,  far  ifct 
acceptance  of  whiih  tlie  onlr  wnrrant  i<  that  it  cannot  be  ^t  rM of.  Sajuf 
tbnt  I  fed  a  pain,  or  lienr  a  louDd,  or  him!  oiii.'  line  to  b«  longer  thm  anothtr,  li 
•a.vln^  that  iliere  hn*  iHTiirTc<]  in  mo  a  r«rt«in  chaojce  of  *ialo ;  and  It  it  mt» 
•able  for  mo  to  give  a  iitruu)^r  evidence  of  tbia  lact  thaathat  it  U  pmcnl  l*B!j' 
mind.  .  .  ■  'Itelitf '  bavinK,as  above  pointed  oat.  htcome  the  name  of  aa  m- 
pnniiiiii  for  which  we  can  give  onl;  a  confv«>edl]r-inDiIec|aatc  rcBMn,  of  m 
reaaoa  at  all,  it  happens  that,  when  poshed  hard  retpectiag  the  warrutto 
aay  ottlniate  dictnm  of  cniuciuutanto,  we  nn;,  in  the  abaenee  of  all  aadgwMi 
reason,  that  we  helirrt  ll.  Thus  tlio  two  oppoalte  poles  of  fcaoarledp  go  nto 
the  mnte  name ;  and  hr  tlic  revcrm  connotatioas  of  thi«  naine,  as  used  Cff  As 
nioel  Futiereut  and  least  colicrent  relations  of  tboiight,  profoaad  mliCMiCfftlaM 
have  l>«cn  jti-nomtcd." 

Now,  that  iho  belief  which  tbo  moral  and  rvligiona  feelings  an 
said  to  yivld  of  a  pentonal  God  la  not  one  of  the  beliefs  which  SR 
nnprovable  because  tbey  underlie  all  proof,  is  obriona.  It  need*  b* 
to  rcmcmbiT  that,  in  works  on  nntnral  theology,  tbv  rsiMence  of  a 
pcriwnal  G04I  \»  inferrtd  from  thc«e  moral  and  roligtona  fettling*,  to 
allow  ibal  it  ia  uot  oontainvd  In  tlic-se  feelings  theJuaelvee,  or  joinH 
with  them  as  an  inseparable  iuttution.  It  is  not  a  belief  like  tbe  bfr 
tiefa  whi(;h  [  now  have  that  Ibis  is  daylight,  and  tbat  then.'  is  0))cii  1 
baforo  mv — Wiiefs  which  cannot  Iw  proved  bccaunc  they  arr  of  «pi 
dmplioity  with,  and  of  no  leas  oertainty  than,  each  step  in  a 
etration.  Were  it  a  belief  of  this  moat  certain  kind,  ar^ment 
be  Eiiperfliious  :  all  racca  of  men  and  everv'  individnal  would  have  I 
belief  in  an  int'xpngnable  form.  Ilcnce  it  is  mimifcKt  that,  eonfu 
tbc  two  very  difli-ri-iil  Ktat«a  of  conacioniincM  called  belief,  Sir  W.  IlH 
iltoii  ascribes  to  the  second  a  certainty  that  belongs  only  to  the  fir*t. 

Again,  neither  Sir  W.  Hamilton  nor  Dr.  UanM-l  ha«  enabird  otH 
diatingui«h  tbowu  "facts  of  our  moral  and  emotional  conncioasaeal 
which  imperatively  demand  the  belief  in  a  [lersonal  God,  from  tM 
beta  of  oar  (orof  men's)  "moral  and  emotioual  conscioDsness  "  vbieh) 

■ "  rrinriple*  orPijrchoUief  "  (acMnd  edition,  i  439,  MMe). 
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in  tbau  lutving  lb«m,  imperatively  demand  beliefs  that  Sir  W,  Hxm* 
ilton  vruutd  reganl  as  untrue.  A  New-Zealund  chief,  discovering;  liis 
wife  in  an  itifidelily,  killed  the  man  ;  tho  wife  then  killfd  herself  that 
th«  mi^lit  join  her  lover  in  the  oilier  world  ;  and  ihi- chief  thereupon 
killeij  htmMlT  that  he  mij^ht  go  after  tht^m  to  dvfval  tliik  intention, 
ThcK  two  aclK  of  suii-ide  furnish  toleralily  strong  evidence  that  theKO 
NfW'ZealtittderN  believed  in  another  world  to  which  they  could  go  at 
will,  vid  fulfill  ihoir  desires  ao  tlH>y  did  hci\'.  If  they  were  asked  the 
joMilicatioa  for  this  belief,  and  if  the  urgunioiitn  by  which  they  sought 
to  eitablisli  it  were  not  admitted,  tliey  might  atill  fall  back  «»  emo* 
tioDnt  [N>n«cionMieHH  na  yielding;  them  an  unshakable  foundation  for  it. 
I  lio  not  nee  why  a  Feejet-U lander,  adojiting  the  llamiltoniau  argument, 
■hould  not  justify  by  it  his  conviction  that,  after  being  bnri<-d  alive, 
hii  life  in  tho  other  worM,  forthwith  eomroencing  at  the  ago  he  baa 
ivsched  in  thiM,  will  fJinttnrly  fuiiply  him  wilh  the  joys  of  cunquMt 
Uid  the  gratilicationn  of  eannibalisin.  That  he  hns  a  conviction  U> 
this  effect  Rironger  than  the  religifni)  conviutiunit  current  among  civil- 
■  W  people  ia  proved  by  tb«  fact  that  he  goca  tv  be  burivd  alive  quito 
wilHngly ;  and,  as  we  may  presume  that  hi*  conviction  is  not  t^'  oat- 
OC*n«<if  a  demonstration,  it  iniuil  be  tho  outcome  of  some  «tntO  of 
'*cHng~-w>mo  "emotiotial  couscioutmess."  AVhy,  then,  should  he  not 
•••ign  the  "  fiwts  "  of  lii«  "  omotional  coiisciousness  "  as  "  imi>eratively 
^nuuidiug"  this  belief?  Manifestly,  thi«  pr)nci|>lc,  that  "conscions- 
nnt,  niui>t  be  aeeejited  entire,"  either  oblige*  us  to  accept  as  true  the 
Biiprntitions  of  all  mankind,  or  else  obliglti  na  to  My  that  the  oon- 
^ausMM  of  a  ccTlnin  limitcil  class  of  oallivatMl  pco)ilc'  n  alone  meant. 
If  things  are  to  be  bclieve<)  siinply  becaiise  the  facts  of  emotional  con- 
■cioaniCM  impfratlvely  demand  tlieni,  I  do  not  see  why  tbc  actual 
Wiilciice  of  a  ghost  in  a  house  is  not  inevitably  implied  by  the  intense 
^F  of  it  that  is  aroused  in  the  child  or  the  itervnnt 

Lastly,  and  chiefly,  1  have  to  deal  wilh  Dr.  Mnnsid')!  trUlement 
IW  "Mr.  S|ieDOCr,  on  the  other  hand,  takes  these  negative  inferences 
lu  lhi>  only  basis  of  relii;ion."  This  statement  is  exactly  the  reverse 
ofihe  truth,  since  I  have  contended,  against  Tlnmthnn  and  against 
Wn,that  the  conseiouinesH  of  that  which  is  manifested  ti>  us  through 
|)ticnonicna  Ia  potitipt,  and  not  negative  as  they  allege,  and  that  tbta 
Ptaitirc  ennsctousness  supplies  an  indestructible  hnsls  for  the  religious 
Mntlmeiit  ("  I-'irst  Principles,"  g  20).  Instead  of  giving  hero  pasoagos 
*a)how  this,  I  may  fitly  quotu  tlie  «lntcm<ml  and  o|union  of  a  foreign 
AttAogiau.  M.  1«  posteur  Grout,  of  the  Kcformed  Church  at  Nismesi, 
*ritM  thus : 

*b  8cUlie«,  tli«ii,  tho  naturnl  nnom^  of  Holi^ant    To  prewrre  oor  r^  I 
L|Vm.  tantt  we  erv  flcieaoe  down  1    Wh^,  Sclciic«s  <MpoHm«nt.'\l  Soionec,  is  now 
P't^llnlng  to  apMlc  in  favor  of  Itfli^nn ;  nnd  it  is  Bt.-1i.-D(^i<  that  is  about  to  ropl; 

*<)«wii>31.  V»e1i«n]t  and  to  H.  Comte  t)irouf(h  the  monthof  one  of  th«  think- 

*>of  tv  at*,  ICr.  Hsrticrt  Spanner."  .  ,  ,  . 
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"Bere  Hr.  Spencer  i]i»ciu»M  tho  ibeorjof  th«  UAWHi'ifiioiwd,  by  vfald 

word  wo  ore  to  noiIiTsUDtl  Uwl.    Tlie  Scute))  pbilMO|*)i«r,  llaiDthoii,  iLil  lui 

.diidple,  Ur.  Mantel,  SHT  iriih  unr  Frvnuli  potlilvitu,  ■Wl^caIlllol  atTinn  lU 

bosltlro  oii*lciicc  of  kny  tiling  wlisicvor,  cicupt  pbcnoiBcnn.'    llamiJtoD  itJ 

'hix  tli»cip1«  diAiT  frou  our  touutrrmcii  oiiIt  in  ihU,  lliut  tliuf  bring  i>  > ' uil- 

ruculooa  int«rrFDlk>a,'  n'likh  vnnlilrs  hr  to  bolloTO  In  tli*  «ilM«aco  of  l1i«  tD- 

«oiiilUinnc<l ;  luid  in  virtue  of  tbi>  truly  inirnculouj  inlorvHilion  tlio  wholt 

*jat«Tii)  of  ortLodoiT  b  set  uji  ag&ln.    1»  it  troo  tliat  vtr  can  afflnn  nothliifi  k- 

yond  pboDonicnn  I     Mr.  S|>enc«r  bold*  tliat  in  ■uch  nn  aMcrtHMi  tliere  i»  grrc 

WTor.    Tbtt  logics]  *id«  of  a  tjuMtion,  aa  Li>  luryjustl;  obMtrea,  h  not  tlic  «b1) 

l<Ki« :  tlioro  i*  a]*o  the  pxychuloj^'ccil  iiido ;  and,  ea  w«  tak»  it,  bo  provM  tkit  Ik* 

tpuaitive  exiauooe  of  tli«  Atmulnta  la  b  uvceaMry  Ailvm  of  i-LriiKcti>nra«aa.  . . . 

" Thia is  tbo  buia of  agTMincAl  bctnoon  RdiRioo  aod  Sclenca.    Id  a OtviJ^ 

entitled  'Kcconcilintion,'  Mr.  5puuc«r  D«tab)i>boii  and  ilcvdopa  tbia  asrcconnl 

on  Ita  true  grounil.  .  .  .  Mr.  Spi;Dc«r,  b;  standlof;  od  iha  fcrouid  of  bfie 

and  pafdholoKy.  nitliuut  recurring  to  •uprruiitiintl  intervention,  lia*  MtaUiibel 

tiie  legttliiini-v,  t)i«  neceautv,  and  tlie  uvvrlu^liiig  pcnaan«n<7  of  rt'liglon  ItwK" 

I  torn  next  to  what  has  becu.eaid  hy  Dr.  Shadworih  II.  llodpot^ 
in  bis  €F8flT  on  "Tdc  Future  of  Meta|>lif«ic,"  puMwhciJ  in  tlie  Cm- 
temporary  Revifye  fi>r  \uvoinbiT,  1K73.  lU'inarking  only,  with  rctpcct 
lo  ibe  agrcemcuU  be  e^presMa  \n  cenain  docti-iiics  or  mine,  that  i 
value  ihem  as  eomiii;;  frum  a  thinker  of  «ubllety  and  indep«n<1^nc«,  I 
will  confine  mywlf  here  to  hia  iliMigroementif.  Dr.  HodgKon,  befon 
girinj;  hia  own  vivw,  hrii-fly  (leACrilica  and  ditiriara  (he  vieVMof  II<gvl 
and  Comte,  with  both  of  whom  lie  partly  agrees  aud  partly  diaagrMt 
and  then  proeecde  to  criticise  the  vien'  f>et  forth  by  me.  Aftcrapl'^ 
lirainary  brief  ■tjitcment  of  my  position,  to  tli«  wording  of  vhictiJ| 
dinnnr,  be  goea  on  to  way :  fl 

"  To  hU  '  ViT*\  PrtciolplM.'  (Part  I.,  accond  edlttonX  lher«  la  a  ehapttr  htdifl 
'  UlCtmntc  SricDiHlo  IdcnV  >n  which  Iid  Miameratfa  «x  neb  ideaa  or  gra*f*4 
idaa*,  and  atli-mpta  lo  aliow  tliat  tlicy  nr«  cntirolv  iDcanoprabradbla.  TtwM 
ar«:  1.  t?pac«  and  llnie;  3.  Matter;  S.  Hcst  and  Motion;  4.  form;  B. 0^| 
•cloaMMs ;  6.  Tlia  Soal.  or  thu  Ego.  Now.  lo  eiil«r  at  kBgth  Into  all  of  tb<W 
would  be  an  undcrtnlcing  loo  large  for  Uie  pm«Tit  occaaion ;  hut  I  will  lake  dl 
Drat  of  the  aii,  uud  endeavor  to  abov  lu  iia  caaa  Uw  tulire  DDtenaliiliiv  of  10 
Spencor'x  vjpiv  :  anil,  *1nce  the  ttunc  nrgiimont  maf  be  cmplvj^ed  agiiiiit  OH 
rcat,  1  alinJI  be  euntenl  thut  vaj  cjue  agiiiutit  them  alioold  be  h«ld  to  Ul  tf  ^| 
case  aLuuld  fall  in  Te-i'Vct  l«  Spuco  and  Time."  S 

I  sm  qHil«>  content  to  join  hiaue  with  Dr.  HodgMii  on  theac  tcoH 
mid  will  proew^d  to  examine,  one  hy  one,  the  several  arfjuinenta  wUfl 
lie  naea  to  ebow  the  invalidity  of  my  conclnsiono.  Followii^  )■ 
erilicism  in  the  order  he  hae  chosen,  I  begin  with  the  ai-ntenee  (<>D<V 
itij;  that  which  I  hsve  juxt  quoted.  The  first  jiart  of  it  nins  ihM 
"The  meLtpbyaii-'iil  view  of  Space  and  Time  is,  that  they  are  elviMM 
iu  all  phenomena,  whether  the  phenomena  arc  pnwcnlationa  or  nj 
rseotatioiia."  9 

\      Whether,  by  "the  metaphysical  viow,"  is  Iierc  meant  the  vievfl 
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Ifcint,  whether  it  inL-ati«  T)r.  Hoilgtoii'ii  own  vww,  «r  wliolher  the  ex- 
WuiiMi  !ia*  a  mora  gcnvral  mcnning,  I  buve  Himply  to  n-ply  tlmt  the 
lai-Uphpk-al  view  is  iia-orrect.  Uealiiig  with  the  Kaiiiian  vcmion  of 
Ibit  iloctriQO,  that  Spnc«  is  a  form  of  intuiiion,  I  hnre  poinlo'l  out 
jUui  only  with  ccrUiin  cIamcr  of  phcnvinciia  is  SpAce  JiiTariably 
vsiUKl;  thitt  Kant  habitiuUljr  eonAidtrn  phciioiiiciin  beloiiginjj  to  ihc 
riittil  and  luctual  groups,  vith  which  ttio  conHciounticxv  of  Sp:ico  is 
iii'i'poroMy  joined,  and  oreriooks  groupa  with  whioh  it  w  not  insep- 
irithly  joine<l.  Though,  in  the  h<IiiI(,  pt-rocptlon  of  sound  baa  ceriaiti 
a^-itnplifalionf^  mAHtly,  if  not  wholly,  acquiivd  by  inUiridual  vs- 
pertcncc  ;  itnil  thoiigli  it  would  Ht-em,  from  the  inxtnictivc  cxpcrinienis 
of  Mr.  Spnliling,  that,  in  creatures  born  with  tiervoua  sy«t«ntH  much 
orgmnixed  than  otirowii  are  at  biith,  there  is  some  innate  poN 
of  the  side  from  which  a  sound  comco;  yet  it  is  domoiistrut>l« 
that  Ibe  spiicc-ttnpticationa  of  bouu'I  are  not  originally  given  with  the 
Wion  94  itN  form  of  intuition.  Bi-nnng  in  mind  the  Kantian 
irine,  that  S|»ace  U  the  form  of  seuauous  intiiitionii  not  only  aM  pn- 
but  also  as  rtpretmted,  let  as  examine  critically  our  uiuJcal 
As  I  hare  elsowlx-re  suggntod  to  the  road«r — 

"Let  liim  otHiorv«  wliat  Imppoui  wliuo  aoino  lueloJf  lakes  poncMtnn  of  lila 
iutfon.  ltd  tODM  Slid  cail«nccM  ki>  on  r«p«aiiii|t  themselvM  apart  from 
U;  ■[■nM^coiweloiuDeM— thej  are  not  locnli^cO.  He  may  or  111115  »'>t  bo 
rmioded  of  tli6  place  wli«r«  be  hMrd  them;  tliU  oMoclatton  la  iueidnilol  onljr. 
Kiting  ob»»rT«d  tbla,  bo  will  >oo  Ihnt  ttu^  Npaoo*inip1innli«n»  a«  oounda  liave 
V*  Icaracd  in  the  oonric  or  iiidividiiiil  uxpcrienoe,  hd<I  are  noi  girvn  with  tbe 
■nit  tJicrfiaelies.'  Iiiilo»d,  If  we  rcftr  to  ibo  Kuntinn  dfitinltion  of  fvnn,  wo 
t>imp)«  and  conelunto  prouf  of  tiils.  Kuiil  siija  furni  in  '  tbat  wliich  olfoois 
lli«  cMit«at  of  tli«  pbenoni«non  can  )ic  nrrniiKod  under  c«r[iiiD  relation*.' 
'V  tlito  CUB  t)i«  content  of  the  pbcfDuiiicuun  wu  call  aoUDit  bo  nrrnn^d  f  lu 
cim  b«  arraag«d  In  oriler  of  B«K|nciicc — ihnt  l«,  in  Time.  Bui  tbLTu  ia  no 
ibOitT  of  arrnnipDg  it«  part*  in  onler  of  cuuiutcnce— thnt  :■,  In  Apace, 
tt  li  Jiiit  Iho  aamo  wltb  odor.  Vbncrcr  tliinka  thai  auuud  and  odor 
tSpsM  for  tbeir  form  of  intaition  mny  oourince  bima>;1f  to  tho  contrary  bjr 
to  Soil  the  rl|(ht  and  left  8l<l«a  of  a  »oiind,  or  lo  iinagln*  an  odor  turned 
otliw  way  upward." — (Prin«ipU»  ij/'  I'tsehalagy,  j  399.) 

A*  I  thus  Aaaent,  iiot  I  think  without  good  reason,  from  "the 
"rtijihygieal  view  of  Space  and  Time"  as  "elemcnta  in  all  ph^ 
Winena,"  it  will  nalunilly  be  cxpcclcil  that  1  dissent  from  Ibe  firiit 
''^wi«m  which  Dr.  Hodgson  pmueeds  10  deduce  from  it.  Dealing  | 
'"L  with  the  argumentii  1  huve  used  to  ahow  the  incomprehensibility  ' 
of  Spaco  and  Time,  if  we  consider  them  as  objcGtlre,  nnd  ttating  in 
"'Wr  wo^)H  ibi'  conclusion  I  draw,  tbat,  "an  Sp.ico  and  Time  cannot 
"'siiliw  uoTi^ntitics  nor  the  uttriliuleit  of  t-iilttie».  wc  have  no  cfaoioe 
Bat  to  coDsidor  them  aa  entiliea,"  Dr.  Hodgson  coniinueg : 

E    ''Sri  fur  good.    Seooadly,  ba  arttucn  That  tbcy  eannut  bu  reprcnenled  In 
V^^l  u  snoh  ml  exttttneca,  becanxi,  'to  be  oonoeiveil  at  all,  a  thing  miiU 
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be  iMBeelv«d  as  liaviog  sltribiile«.'  Koir,  li«ro  tbe  mvUfibTiaca]  i1«rttiotw- 
BbU*  in  to  concaitro  thum  n  roal  »xi««ti<««,  and  rebnta  ttie  argvin«at  for  Unit 
IneoBcatTttbUitj",  fur  Uie  other  elenicai,  tli«  mntcrinl  cl«iii«nl,  Ui«  JNliBf  w 
qnallt;  oorniii'inft  Spacw  awl  Time,  aUnds  In  tho  piano  sad  p<irfortuB  Lll^  func- 
tion of  tlio  rtHjuirtid  uUribuivH,  cvni;i<»in£,  tu^ctber  with  tJio  sfiaca  ud  tiiM 
wbloli  h  ocoiipicil,  the  cmiMrical  |iboDoin«Da  of  jierceplloii.  So  fsr  p»  (hi*«i|D> 
ment  of  Mr.  Speocer  goca,  tli«n,  nc  nro  cntitici)  to  My  iliat  Li*  <iMe  for  tk 
InooiMWIvaliDltj  of  Bpaco  and  Time  aa  rtal  eibt«neM  la  nut  tuoilo  oat.' 


Whother  tlw  fault  is  in  mp  or  not  I  cannot  aay,  but  I  fail  to 
tba(  my  arjpiraeiiL  '»  iliii*  rcUiiitvil.  On  the  vuntrary,  it  appcan  to 
mr  sabstantinlly  nonc«d«<l.  Wliai  kind  of  Liitilj-  in  that  irhich  can 
exbb  only  vltfu  cK^upied  by  somethiug  else?  Dr.  llud){tun*i  ovd 
argumvut  is  a  tacit  aMvrtion  that  Space  Ay  >Uf.^f  cannot  be  cooni' 
as  au  eiislenoo;  and  this  is  all  thnt  1  have  alleged. 

Dr.  Uodi^n  drain  nrxt  with  tbc  further  urgiimi^nt,  familiar  to 
n-adorx,  which  I  havt-  added  ait  shuorin^  tin.-  iiibunuuuntable 
in  tiie  way  of  conceiving  S|>aco  and  Time  as  objccuro 
tiamdy,  that  "all  entities  which  wo  acinally  know  as  such  are 
iiMl.  ,  .  ,  Bnt  of  Space  and  Tiniv  wv  cannot  assert  ciiber  ItmiUlii 
or  tbe  absenov  of  limitation."  Without  ((noting  at  length  the 
son*  Tir,  FIiKlgson  givt-s  for  distinguishing  between  Sjiuc**  asj^rcnTi 
and  Sjiaw!  as  co/icetved,  it  will  suffice  if  )  t|uol«  his  own  Mai 
of  the  remit  to  which  they  bring  him:    "So  that  i^pace  and 

perceived,  are  not  finite  but  infinite ;  aa  conficired,  are  not  i 
bat  finiH'." 

Itlojt  readers  will,  I  think,  be  startled  by  the  assertion  that 
caption   is    less  extensive   in   range   than    perception ;  but, 
dwelling  on  this,  I  will  content  my*clf  Iiy  asking  in  what  case 
is  perceived  as  infinite  ?     Siirely  Dr.  IIodgiOR  diK-s  not  mean  to 
that  he  can  penvive  the  whole  enrronnding  Space  at  onci — that 
Space  behind  is  united  in  perception  uHlh  the  Space  in  front, 
this  is  the  necessary  implication  of  his  weirds.    Taking  his  siatei 
less  liienilly,  however,  and  not  dwelling  on  the  fact  tliut  in  percepii 
^nce  is  habiiually  bounded  by  objects  more  or  less  distant,  let 
te«t  his  assertion   under  the  most  favorable  conditions.      Supf 
the  eye  directed  npwanl  towanl  a  clear  sky;  is  nol'the  Space 
perceived  latcr.illy  limited?     The  risnal  area,  restrictc*!  by  the 
apertures,  cannot  include  in  jwrccption  even  180*  from  side  loi 
and  is  still  more  confined  in  a  direction  at  right  angles  to  tbia 
in  the  third  direction,  to  which  alone  Dr.  Hoilgson  evidently 
It  cannot  properly  bft  said  that  it  is  infinite  in  perception.     Look  i 
position  in  the  sky  a  thousand  miles  off.     Noa'  look  at  a 
million  miles  off     What  is  the  difterencc  in  [icrrcption  ?     N«t| 
How,  t hi- n, can  an  infinite  distance  be  perceived,  when  tl>cs>e  IE 
unlike  finite  distance^)  cannot  be  perceived  as  differing   fr 
another,  or  from  an  infinite  distance?    Dr.  Hodgson  has 
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<(T(>ng  word.  InHtvail  of  nuj-iiig  tliat  S|>aee  a»  {leroelvctl  U  inSiiiUt, 
In  alHml*!  hxvc  utd  tlint,  in  peroeptioD,  Spnce  is  finite  in  two  diiuvic 
noni,  and  becomes  ind^nile  id  the  thini  when  this  becomes  ^reat. 

icome  DOW  to  thi>  psragrnph  beginning  "Mr.  Spcn cor  tb on  turns 
b)  the  second  or  tabjeotivu  hypolhrgix,  that  of  Knnt."  ThiM  piira- 
gtapb  is  Homciwhat  difficult  t»  dviil  with,  for  tlic  rcitson  tbut  in  il  my 
nMoniiig  li  oritioised  both  fi-om  tbe  Kaoiiai)  point  of  view  and  front 
Dr.  Hodgson's  own  point  of  yiow.  Dissentinf:;  (W>ni  Kanl's  vi«w.  Dr. 
lUdgeoa  sxfs,  "I  hold  thtit  both  Spiicc  nml  Time,  and  1-Velin);,  or  the 
nttcriAl  tlvment,  arv  erpial!}'  und  alike  Rubjective,  eqnally  and  alike 
objtctive."  Att  I  cannot  uiidcrataod  ihi&,  I  am  unable  lo  dcul  with 
ikoKP  arguments  against  me  which  Dr.  Hodgson  bases  upon  it,  and 
mml  limit  myself  to  that  which  ho  argee  on  behalf  of  Kant,    lie  says : 

"Bat  1  tliiak  that  Ur.  Bjwtiper'it  r«pr««eiitation  at  Kont'i  vinir  J*  very 

tunmH;  be  moid*  to  bti  micleil  br  tho  largo  temi  non-e^.     Kunt  lirM  thnt 

%*Muil  Time  were  in  lAtir  origin  sutycoiiTe,  but  wli«ti  uppliotl  to  the  aea- 

*(*nnU«d  la  plienotneaa,  aod  iroro  the  femial  eletnunt  in  tliusi-  I'bvuumt-'aa, 

Miitj  vhieli  iwcn«  were  [ibvnoiaciia  or  the  internal  Muse  or  oyo.  oihen  of  the 

etlmiil  sense  or  non-e)[o-    Tlie  Don'ejio  to  wlikh  the  tanut  of  Space  and 

Tin* did  not  applj  and  did  not  bcIonK  nas  tlie  Dias-an- «ieh,  nut  the  pheaonie- 

^^dndD-cfix    Heaoe  the  obJectWo  existence  of  Space  and  Time  in  plievoinesia, 

^|p>  not  ia  the  Dinc-ta-sich,  to  a  ouniistcnt  iind  necesinrf  oonnMineneo  of  Kaofa  I 

^^Iw  «f  their  BubJeoUv*  origin."  j 

If  I  bav»  minuiidemtoiid  Knnt,  as  tbnir  alleged,  tliou  my  ooBunnit 
<°iM  Ire  that  I  credilc-tl  Iiim  with  au  hypothesla  less  objeotloiuble 

I  iWthat  which  ho  held.  I  supposed  his  view  to  be  that  St>acc,  so  a 
wliof  intuition  belonging  to  the  f-ffo,  is  inipoiied  by  it  on  the  non- 

I     *t^l^  vliich  I  understood  the  thing  in  itself)  in  tin-  act  of  iiitnitioiL 

'  Bu  onw  ibe  Kantian  doctrine  is  said  to  be  that  Spaoe,  originating  in 
***  inbjcct,  when  applied  to  the  non-yv^o  result*  in  pbviiomeua  (lliu 
""Hyo  meani  being,  in  that  case,  nec«-Hfiiirily  the  Ding-an-aiob,  or 
"■■ngia  itaelf);  tnd  that  the  phenomena  so  n-snlling,  carrying  with 

I  y^U  tlie  Space  they  have  been  endowed  with,  become  objective  cx- 
■"♦nMs  along  «ith  the  Space  given  to  them  by  the  ego.  The  subject 
""iag  impoAod  Space  m  a  form  on  tlie  primordial  non-ego,  or  thing 

I'^ftelf,  and  M>  ereated  ]ibcnomenn,  this  8|>«cv  thereupon  becomes  an 
•tllwtive  oxistence,  in<ie|)endent  of  both  the  eyn  and  the  original 
•(•gin  itself.  To  Or.  Hodgson  this  may  seem  a  more  tenable  po»i- 
^(Q  tlian  that  which  I  ascribed  to  Kant ;  but  to  me  it  seems  only  a 
"■■■ilipliaitiou  of  inconceivabilities.  I  am  content  to  leave  it  as  it 
"Mdc  not  feeling  my  reaaona  for  rejecting  ilie  Kantian  hypothesis 
01(4  weakened.'  '  i 

'  iMUsd  of  deiorlbinii;  )m  ■•  miiaodcMandlnit  Rimt  on  ihts  point.  Dr.  Hodewm 
^M  *»«  daaoribed  Kant  «*  hniiitr,  iti  ■ucr..e»i»e  arntmco*,  no  cli»nK.«t  Ihr  niifnninj^S 
'*'W««i4i  baoMi,  as  te  make  r>ih<r  InlrrprvlaiiaQ  poiilblD.     At  il>o  oulavt  uf  his   i 
^■i^iqM  of  P«r«  BiMoa,"  b«  Myi :  "  The  cITcat  of  an  elfjoci  upgn  tba  (aoultj  oT  cv]ir*>   { 
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Titc  remfttning  rcpl^  wliich  Dr.  HodgaoD  malfea  mns  thiu:         V 

"  Dnt  Mr.  Sp«ncirr  hn«  a  >a«.ond  trgnmont  to  prov*  thit  iacMiMarabUit;.  It 
u  tbii:  '  If  Spacu  ui'l  Time  aro  funni  of  tbousbl,  Umj  oib  never  Iw  iliuuBi.i 
of;  ciooe  ll  U  ini()0«8ibIo  lor  any  thiDi:  to  be  at  ohm  (fa*  y*rm  of  tlioaKl^l  oA 
the  ntdUrr  of  Ifaonishl.'  ...  An  tyttaticv  irill  »how  Ifao  falUc]^  beat.  ^il»- 
glani  U  UKiuJIr  li«ld  to  bu  a  form  of  Uiuuglil.  Wuold  )i  b«  aar  a^amot 
for  tlio  inconccivatulity  of  (jllofpain*  to  «ay,  thoy  cjtonot  bo  al  oaee  the  Gm 
and  tb«  mutter  of  Uivugbtt  Can  w«  nut  ryllogiiu  about  nfHugLimt  Or.  inert 
plainlj'  Rtill—oo  dog  can  biio  hinwolf,  for  it  is  Jmpotaible  to  bo  at  on<«  tbc  tliiaj 
tbat  bito*  and  the  thiog  tliat  i«  bittMi."  ^H 

Hiiil  Dr.  Huilgsoii  <]uutiil  tin'  irlinio  of  llio  pitNingo  from  vliidiH 
tnkcB  lli«  above  aenteiicti ;  or  liad  he  couatilc-ri'^l  )l  in  ooBJnnc^on  mfl 
the  Kantian  doctrine  to  which  it  rcfon  (namelj-,  th»t  Spac«  siuiin 
in  coiisciou»ncM  when  all  oontonis  arc  expelled,  which  implies  thfl 
then  Sp»ix-  ill  till'  thing  with  wbJch  eonsi^ioiifin<-K«  it  orcuplod, or tiH 
ohjtct  of  consotouHneMn),  he  would  have  M-cn  Uiat  hist  n-ply  hiu  nod 
of  (he  cogency  be  supposes.  If,  taking  bfa  first  Ulusiraiion,  lie  «ff 
iivIl  hiniHcIf  whether  it  is  posMble  to  "Bylloffize  about  srlloj^nD," 
when  Hvllogii'in  ha*  no  content  whatever,  Fymholic  or  othei^lM 
non-entitjr  to  vvrve  for  niiijor,  non-cntity  fur  minor,  and  non-rntiir  ^^k 
coDOlusion — be  will,  I  think,  ae«  that  ityllogi»iu,  considered  a>  aurtivifl 
terms  of  erery  kind,  cannot  bo  cyllogized  about ;  the  '*  pnre  forB),"fl 
rt-nxon  (Kiipponing  it  to  be  ayllogiom,  which  it  is  not),  if  abtolai^| 
dixchar^i'ii  of  all  it  eontainft,  eannot  he  rt'pn'St-nted  in  thoagirt,  ^H 
therefore  ouiiiiot  be  reaH>Ded  about.  Folloniiig  I>r.  Ilodfcson lo IH 
second  illustration,  I  mast  express  my  snTprise  that  a  metaphysidH 
of  his  sroteufss  should  hare  used  it.  For  an  illustration  to  have  ifl 
Taluc,  the  relation  helwccn  the  irrmK  of  tin;  analognua  ««  )>>^| 
have  Komc  pamllelitm  lo  the  relation  between  the  term*  of  ihec^f 
with  «-hi<!h  it  is  compared.  I>oei4  Dr.  Hodgson  really  think  tbat  ^[ 
relation  between  a  dot;  and  the  part  of  himself  which  he  bit««  u^| 
the  relation  between  matfer  and  /omif  8iippntie  the  dog  bttcsfl 
tail,  Now,  ihc  dog,  aft  hiting,  HtatidM,  aeconlitig  U}  Dr.  Hodg90B,^| 
the  form  »k  the  containing  menial  facnUy;  and  the  tail  as  hiUH 

•cntMiOfi.  M  far  u  wo  «rc  BfrFcUt)  by  the  Mid  ubjcci,  fl  trnmttian.  Tbat  ion  (f  ^^M 
lioB  wlilcfa  mUtPi  to  ui  object  b;  mcani  of  apDMiion,  ii  ntlcd  an  tmplriMl  '■»*'|fl 
Thf  undrti-nnlncd  object  of  au  cmpirieil  ialuidoD,  ii  railed  phtnvmnw.  Jht%  ^^M 
Id  Uiii  phenoiDFiioii  ourre*pondi  lu  Ibe  Runutiun.  I  tvrm  in  nuorr'  lh«e,  rM^| 
btring  the  dt^nitiun  Just  given  of  phraomeoon.  otijwlir*  (ziMence  1*  HBiiifrsilf  n'i^l 
to),  'but  thMt  which  rttixta  ibat  lh«  cnolvni  of  th«  pbanumpDoa  caa  bo  airmgcd  i^H 
ocrt^n  reUlioiiii,  1  call  lU  /orm  '  («o  Ibnl  form  »*  hurt  ajiiilivil,  nfrti  tu  obftcli*«  I^H 
enm).  '  But  lliil  in  nhich  our  mjhimiIoiia  toe  mtrrlT  irni^nl,  uiil  hr  nhirh  1hfl^| 
•usrpptiblp  <if  lutuminit  a  c^naln  torm,  ounnui  Ixi  Iliclf  unMtlon.'  (In  «hkh  nh^H 
tbo  •Onl  /"rm  nbnoiidjr  r^rws  10  ftul!)(^(■lill'  cilitcncc.)  Al  tbe  Outact,  tb«  'plMi^l 
Ooa'  and  tha  'mmulion'  nro  dUtingnlahcd  u  oh^octiiD  and  mbJccilTO  wiyeilt^r^M 
ihpn,  hi  iIm  ciotiina  fdnlencM.  tiin/erm  U  >pok«ii  of  ia  eoanoetioD  flnrt  «(Ui  ibt  vaaH 
than  «Uh  ttic  other,  u  ibaugb  tbcj  were  Ibc  asBib"  fl 
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tedi  for  thia  mentnl  fftcnlty  as  contkincd.  Now,  BnppoMi  the  dog 
■•M  his  taiL  Can  ibe  hxtAlj  as  contuioini;  and  tlic  facuUjr  as  cvu- 
liacd  be  separated  in  the  same  way  ?  Docs  the  mental  form  when 
iprirddof  all  cod teut,  even  itself  ({jrantiiig  that  it  can  bo  ila  own 
ntcnt),  eontinoe  to  cxiit  in  the  samo  way  that  a  dog  continues  to 
in  when  he  has  lost  hia  tail?  Even  had  this  itluBtratiou  been 
plicable,  I  should  have  scsrcely  expected  Dr.  Hodgson  to  remain 
Usfied  with  it.  1  should  liave  thought  he  TToiild  pTefer  to  m«.'Ct  my 
gomcnt  directly,  rather  than  indirectly.  Why  has  he  not  shown 
a  Invalidity  of  the  reasoning  used  in  the  *'  PrinctplcH  of  Psychology  " 
399,  «*^eond  wlitlon)  ?  Daving  there  quoted  ihe  slatement  of  Kant, 
at  "  Space  and  Time  are  not  merely  forms  of  seuanous  intuition,  but 
t%itiait4  thcmselrea,"  I  have  written: 

**If  v«  Inqalra  more  doM^j,  this  Irreooneilabilit;  beooin«s  stltl  dearer." 
mx  aaTs:  *Tbat  whieb  in  tlio  pli«aoinanon  corrupond*  to  the  nonsiitioii,  I 
PBllsaM(t#r,-  but  Ihnt  which  effects  that  tha  content  of  the  {>heuuiii«aoD 
B  k  arranirril  nnilrr  certain  rclalion*,  I  call  it*  form.^  Onrrjing  widi  a* 
h  definition  uf  fonn,  as  'tbst  which  ofTeets  that  the  eontuot  ....  can  be 
isajwl  Bbdor  rcrtain  rnlaticiDS,'  lot  lis  rotnm  to  tlie  esM  in  which  tlia  tnlii- 
Ua  tt  SptM  I*  tlie  Intuition  which  ocoapiea  conIlc^iolrsnvM,  Can  the  eoutent 
rtUs  lalultiao  '1>e  srrangsd  under  ceitsln  roUtion*' or  not!  It  r-sn  bo  no 
impd,  or  rather,  it  u  *o  arranged.  Space  ounnol  b«  tbuii^-hl  uf  huts  as  hav- 
V  paru,  near  and  rcrnnio.  in  thta  liln-ction  or  the  othir.  llcncc,  it'  tliat  11  tha 
l>«<f  •  ibinf! 'wbieli  effects  tbut  the  roiitc'ut  ....  can  be  arrau^'ed  noiler 
Mm  telatioaa,'  it  follows  thut  when  tlio  rontont  of  cnnM-iun*nciu  i*  the 
Mdionaf  Space,  which  hss  perls  '  tliat  can  be  arranged  under  certain  reLi- 
im!  tiers  ninst  bo  a  form  of  that  intuition.  Whnt  is  ft  ?  Kant  dooi  not  tell 
^-deca  not  qipcar  to  pereeiTe  that  tbore  ratut  bo  such  a  form ;  and  ooulil  not 
I  ptrcejved  Ihli  wUboat  abandoning  his  hrputhcsis  that  the  space- intnitj on 


fifaeidiaL' 
nfow,  wh' 


row,  when  l>r.  Hodgson  has  shown  me  how  that  "  which  etlucCs 
hxL  (be  eontc-nt  ....  can  be  arrnngi-d  under  ecrtain  reluliuns " 
Mf  alHt  be  that  wlueh  effects  its  own  nrrangement  undbr  the  same 
■AsriMBa^  I  sitall  be  ready  to  aarreuder  iny  position  ;  but,  nntil  then, 
Masalopy  drawn  from  the  ability  of  a  dog  to  bite  himself  will  weigh 
■adi  with  BSL 

iviag,  as  lie  considers,  disposed  of  the  reasons  given  by  mo  for 

lin^l  thai,  oonsidered  in  themselvcH,  "Space  and  Time  aro 

'  tBoomprehensible  "  (ho  continually  uses  on  my  behalf  the  word 

ivablc,''  which,  by  its  unfit  connotations,  gives  a  wrong  aspect 

'  pashlen),  Dr.  Hodgson  goes  on  lo  say : 

let  Kr.  SpsBcer  proeeeli  to  nse  these  InconcsiTslilo  Ideas  a*  lbs  basis  of 
hy.  For  mark,  it  i>  t^ioce  and  Time  n*  we  know  them,  the  aotunl 
ISpeoe  sail  Time,  to  which  all  thi-so  InconoelvahllitlM  attach. 
r'e  raaolt  onjbt,  the^<^fo^o,  loci'enllj  to  bl^ — Slccplioisin.  What  b  his 
It  Onloktgy.  And  bow  so T  Why,  intitcsd  of  rq|Mtln)t  !4p*co  and 
lafMHislisTJn  thiass  he  has  tried  to  tlomonstrste  Iboin  to  be,  he 

t«L   IT.— » 
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siil>ittilut«a  for  Uiom  ui  CakDOvable,  a  BOiDelhJns  vliicb  Uiejr  twaUr  UA  tk^H 
wo  cannot  know  it,  uul  rig«uta  that,  iaitctd  of  thom,  from  kDOwMg^"    ^H 

This  «tnt<!nii>nt  liait  cauMd  m«  no  little  MtoniHhm cut.  That^H 
ing  before  him  the  volame  from  which  he  quote*,  so  compctc^H 
reader  ahould  have  so  completely  missed  the  meaning  of  the  psMlH 
(8  80)  airca'ly  rcfunvd  to,  in  which  I  hare  contended  a);aiL->t  Ilni- 
ilton  and  iifiiniii-l,  iiinki-i  mo  itmo»t  donpair  of  Wing  nmlcnlood  bj 
aiijr  ordinary  reader.  In  that  ficctlou,  I  have,  in  tbv  firat  plac«,  ca» 
tended  that  the  consciouKiiesa  of  an  Ultimate  lieality,  though  Bd^ 
dtpabto  of  being  mtidc  a  thought,  properly  so  called,  bevaoM  SOt 
eapable  of  holng  brought  within  liinlta,  nevL'rtheli-Kii  rr-mains  u  t 
mode  of  consciousnesa  ihat  ia  potilice:  is  not  rendered  fx'^aiiv^ta 
the  negation  of  limits.    I  have  pointed  out  that —  ^M 

"The  error  (r«r7  nitturallj  fallen  into  hj  pbiloKopIier*  intent  on  d^H 
stratin^  tho  limit*  and  ct>ii<litt(>n8  of  conscIoosneM)  eontittt  tn  aiaiuoia^^l 
ooDKnooanM*  contain*  nathing  Ivt  litnitu  and  conJition*;  to  tb»  entire  l^^| 
of  that  Thlcb  is  limited  and  «ondilioned.  It  ia  forgotUO  that  tb«roit^H 
thing  which  aliko  forma  tho  raw  mMterial  of  dolinit«  tbonght  and  reaalM^H 
ih«  dcHnlteneas  which  ihinklog  )e«t#  to  It  lias  been  destroyed."  mn^^l 
wliioh  "over  parnata  in  tii  u  itto  bod;  of  a  thought  to  which  wecaa  |t^H 
shape."  ^H 

Thifl  pogirice  element  of  eonsctonsne«8  it  is,  which,  "at  ^| 
necoesarily  indctinito  and  ncccBsarily  indestructible,"  I  regard  a^H 
conMiousncfs  of  the  Unknovahlc  Reality.  Yet  Dr.  IIodgeM^H 
**  Mr.  Spencer  proeccilit  to  udu  thete  im^oneoivable  ideas  as  ths  ha^^| 
bis  philosophy:"  implying  that  such  baua  consints  of  n^t^H 
instead  of  consieling  of  that  which  persists  i)OHtitAslandi»^^M 
nrgution  of  limit*.  And  then,  beyond  this  perversion,  or  ll^H 
iurerMon,  of  mc-aning,  h<t  ooiiveya  tlic  notion  that  I  lake,  as  the  ^^| 
of  philosophy,  the  "  inconceivable  ideas "  *'  or  >elfcontndi^H 
notions "  which  result  when  we  endeavor  to  comprehend  Space^f 
Time.  Ho  speaks  of  me  m  peopo»ing  to  erolve  suhsiance  o^H 
form,  or,  ralhcr,  out  of  negations  of  forniti — ghc«  hitt  renders  no^H 
eeptiou  that  the  I'oieer  manifested  to  us  is  that  which  I  regard  U^| 
Unknowable,  while  what  we  call  Space  and  Time  answer  to  ^H 
nnknowablo  n«ciM  of  its  manifest!  at  ions.  And  yet  the  chapter  |^| 
which  I  4]uot(!,  and  still  more  t]ie  chapter  which  follows  it,  B^^l 
this  clear — as  clear,  at  least,  as  I  can  make  it  by  carcfally-w^^| 
Statements  and  restaleinents.  ^H 

Pliilosophical  tiyst«-mii,  like  theological  ones,  following  tho  b^H 
evolution  in  general,  Korcrallr  lircomc  in  conrec  of  time  more  l^H 
while  becoming  more  complex  and  more  definite ;  and  they  siial^l 
beeomc  less  alterable — resist  all  compromise,  and  hare  to  be  rep^H 
by  the  uotc  plastic  syttcnis  tbat  descend  from  ibcm.  ^H 
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h  b  thus  wiUi  tbe  pan  EmfHriciiU  and  the  pnr«  TriiRBc«D(IcintaliatB. 
Don  to  th«  preftent  tinK:  <li»«l|ilc«  of  Locke  hivfi  cuiitiiiUL-tl  to  huld 
Um  kll  ineDtal  phiwouiviia  are  iiiter]>retablo  aa  rtisultB  of  iic«tiiiiiihti^<l 
mdividMl  expuriencea ;  and,  bjr  oritictsia,  linro  burn  W  ttiiiiply  to 
tbWu«  their  interprouitioiu :  ignonng  ihu  proofs  ul'  iimdcquAC}', 
Od  the  other  hand,  diHciplt-a  of  Kant,  assertiug  tJiia  inadequacy,  and 
y  bjr  porccplion  of  it  to  adopt  an  nDtagonisi  thoorjr,  liavv  poraiolcd 
in  defending  lltat  theory  u  ml  it  a  t'orm  prociiting  fatal  iin'otixistcncioa. 
AuJih*!!,  when  thtTL-  Ik  oflVnd  a  mode  of  reconciliation,  the  spirit  of 
to««tnprDnti*o  ia  diaplayed:  eacb  eide  coDtiimlng  to  claim  th«  whole 
Innb.  After  it  has  bwn  pointed  out  that  all  the  obatsctca  in  tbe  w&y 
oftbeeip«riential  difCtrin<:  (limippear  if  tlie  elTucta  of  anocatrid  oxp4^ 
rioMi  arc  joined  with  tbe  efii^i^ts  of  individual  experiences,  tlio  uld 
tnaof  tbe  doctrine  is  atiU  adhered  to,  while  Kanti«u  persist  in  aa- 
*Nting  that  the  ego  is  bom  with  intuitional  forms  wbioh  are  wholly 
Itdiftendent  of  any  thiiif;  in  the  non-ego,  after  it  has  been  ahown  that 
Atianatonocs  of  thme  intoittona)  furius  may  be  ao  uodcraiood  as  to 
wqw  U>o  inaurmountabte  diflictilUos  of  the  hypothesis  as  originally 
ujnMed. 

Ian  led  t»  say  this  by  reading  (he  remarks  concerning  my  own 
'im,  made  with  an  urbanity  1  )iu[ie  to  imitate,  by  Prof.  Max  Mllllor, 
haleoture  delivered  at  the  Uoyal  Institution  last  Marob.'  Before 
teliiig  with  tbe  critkiama  contained  in  tliis  loctiiro,  I  muU  enter  a 
^orrer  against  ttmi  interpretation  of  my  views  by  which  Prof.  Max 
Killer  makes  it  np)>ear  that  they  are  moru  allied  to  tliose  of  Kaut  than 
■0  ttiote  of  Locke,     Ho  saya : 

*  tfli«th«r  the  pTclintorln  g:raeei«  of  th««e  conK^nltal  diapMltlona  er  Inherited 
WwmWw  of  tkiwitht,  ••  •mtBCoted  by  Mr.  IIcrl>r.rt  Npanoer,  be  riitht  or  <rrong, 
*Mi  HOI  rignify  for  the  purpoM  wbltih  Rant  lisil  la  rleir.  In  adiiiitling  tliot 
■kn  li  louMitlilng  in  our  mind  whioh  is  not  the  remit  of  our  own  <i  po*Uriori 
'HfnUoc*,  Ht,  tierlivrt  S(i«iicer  I*  a  llioruugh  Kntiiiau,  bikI  we  shall  *ee  UiM 
"ii  a  EuiLiiui  In  other  n>*pcct4  too.  If  it  could  bo  prorrd  tlint  DarvoiM  modl- 
lotitM,  ace u mutated  from  s'-'Berution  to  (ii-DiTaliuo,  could  result  in  nervons 
^ctuTta,  that  are  filed  in  pmportion  oi  tUo  outer  relation*  to  wbicli  ihoj  sn- 
***r  arc  fixed,  we,  a*  follower*  of  Kant,  slionld  011I7  liuve  to  put  iu  the  plaM 
*'Kmi'(  latnllloas  of  Space  and  TIr|4<  'the  ronalnrit  ipar'^-relAtlnnR  eiprMsed 
kliflnlle  R«rroit«  atrueturw  caa^nltolly  rroini'd  to  act  in  detlnite  waj^i,  aud 
h>^eU«  of  aelinc  la  any  otiior  wst.'  If  Mr.  ilorbort  Spaaoer  had  a<A  ralaon- 
^Wnui  the  ejart  weaning  of  what  Kant  culla  lhL^  intultiooa  of  Space  and  Tlma, 
■tWggU  bare  perocii'ed  IhoC,  barring  lii^  tlinnrf  of  the  prcbi*lorto  origin  of 
(^ intoktUilU,  be  wax  quite  nt  vne  with  KouU" 

Ofithia  {loaaage  let  me  remark,  first,  that  tbe  word  "prvlilatorio,** 
*'^arily  employed  only  in  rospeel  lu  hnman  history,  is  misleading 
^^  *Ut  applUK]  to  the  hiatory  of  Life  in  g:eneral ;  and  his  use  of  it  leare« 
^B Wtauint  doubt  whether  Prof.  Max  Moller  ban  righlly  conooived  the 
W  ^thesU  be  rvfen  to. 
^L  I  S>  /tvMr'j  Jft/o^m  of  Ha; 
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My  second  coiniii«nt  is,  tli&t  ibe  dvscriplion  of  mo  w  "  quUc  it  «aff 
with  Kuit,"  **  barrinff  "  the  "  theory  of  the  prehii4orio  origin  et  tbna 
intuitioiu:,"  curiously  implic*  that  it  is  a  matter  of  compwttive  ift- 
dificrcnce  whether  the  forms  of  thought  are  hehl  to  bo  natunUjfgO' 
trattd  by  interaouniv  betwoeD  the  OT){tuUm  and  il»  environing  rda^oii, 
during  the  evolution  of  the  lowest  into  the  bigheet  types,  or  ntietfatr 
aocb  forms  are  held  to  bo  tupfmatwatlj/  ffivtn  to  the  hnman  miml, 
and  are  independent  both  of  environing  rvluiionit  and  of  ancMlnJ 
mindit.  But  nuw,  addreaaiiig  ntyaelf  to  lUt  essential  point,  I  nut 
meet  the  statement  that  I  have  "misunderstood  the  exnct  meuiiiigof 
what  Kant  calls  the  intuitions  of  Space  und  Time,"  by  saying  tint  I 
think  Pnif.  Max  MillK-r  has  overlooked  certain  passage*  whicb  jwtiry 
my  interpretation,  and  render  his  interpretation  untenable.  For  Kut 
eays  "  Space  is  not/ttnff  elu  than  the  form  of  all  phenoineoa  of  tbt 
external  scn«c;"  further,  he  says  that  "Time  is  nolftintf  but  tlit  ftnn 
of  our  internal  Intuition;"  and,  to  repeal  words  I  have  used  eiwwl 
"lie  distinctly  shuts  out  the  suppo^iiion  that  there  are  roma  of  I 
tKm^yo  to  which  theso  forms  of  tho  effo  correspond,"  by  sayiii);  li 
"Space  is  not  a  conception  which  has  been  derived  from  outwan! 
pcricneea."  Now,  so  far  from  being  in  hannony  with,  tbrsc  ib 
nicnts  are  in  direct  coniradiction  to,  the  view  which  I  hold,  aadi 
to  roe  absolntely  irreconcilahlo  with  it.  How  can  it  be  said  tb 
"  barring  "  a  diiTerenee  rvprescnied  a^  trivia),  I  am  "  quite  at  one  i 
Kant,"  urben  I  contend  that  theso  subjective  forms  of  intaitioa 
moulded  into  correspondence  with,  and  therefore  derived  fran,i 
objective  form  or  nexut,  and  therefore  de|>endent  upon  it ;  whDc  I 
Kantian  hygwthu.iin  !«  that  llicse  subjective  forms  arc  not  derived  fn 
tJie  object,  but  exist  independently  ia  the  tgo,  and  are  imposed  byl 
on  Iho  non-fffo  f  It  seems  to  m«  thnt  not  only  do  Kant's  wordi,! 
above  given,  exclude  the  view  which  I  hold,  but  atM>  that  Kant ' 
not  consistently  have  held  any  such  view.  Highily  recogniiing,  u  1 
did,  those  forms  of  intuition  as  innate,  he  was,  from  his  siaud>i 
ebligtd  to  regard  them  as  imposed  on  the  matter  of  intuition  in  I 
Mt  of  p4:rception.  In  the  absence  of  the  hypolhesis  that  iniclti::c 
haa  been  evolved,  it  was  not  possible  for  h>m  to  regard  these  snbjectil 
fonna  as  having  been  derived  from  objective  fomu. 

A  diMiiple  of  Locke  might,  I  think,  say  that  tlic  EvolutioB-Tiewl 
oar  cotwoiousness  of  Space  and  Time  is  essentially  T^ckian,  with  i 
truth  than  Prof  Max  Moller  can  represent  it  as  eascoiially  Kaiil 
The  Evolution-viow  is  completely  experiential.    It  dilfera  froca ' 
original  view  uf  the  ezpcrivntiatists  by  containing  a  great  extea 
of  it.     With  the  relatively  small  effeet*  of  individual  oxpcritao 
joins  the  relatively- vast  effects  of  the  experiences  of  aniecedvatl 
viduals.    But  the  view  of  Kant  is  avowedly  and  absolutely 
riential.    Surely  this  makes  the  predominance  of  kinship  manifest. 

In  Pro!  Max  Mflller*s  replies  to  my  criiiciatus  ou  Kant  I  < 
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m  gfK9t«r  validity  tlian  in  this  affiliation  to  which  1  have  demurred. 
Ontofliia  srKumeiits  is  thai  w)ii«)i  Pr.  Ilodgnon  bos  Dscd,  aud  which 
I  liavs  alrcnily  amwcrc<I ;  and  I  think  lliat  tltc  Other*,  n-licn  compni-od 
witk  tbo  pHKNugi-ii  of  t)i«  "  Principles  of  Payoliology  "  which  thny  con* 
fira,  will  DOt  l>e  foaad  adequate.  I  refer  to  thptn  here  chiefly  for  the 
porpoie  of  pointing  out  thut,  when  h«  sp<-akii  of  dm  a«  brint^in-;  "  threo 
UpiminiU  ngiiinxt  Kant'H  view,"  he  iindenilalc*  the  number.  Lot  mo 
dw  what  I  have  to  say  ou  lliis  disputed  <{ueiiiioD,  by  quoting  tlio 
■DUnary  of  reasons  I  have  given  for  rejecting  the  Kantian  hypothesis: 

"Kant  l«IU  u«llial  Spae«  i«  the  r«rro  of  all  extfrns)  intuition,  which  ia  not 
biL  He  tell*  us  tliiit  UiooonioloaMicwof  Spaca  eoatinoei  when  the  oonscioas' 
MMof  all  tilings  coDtslnod  In  it  is  snpprwaed ;  wbioli  is  also  not  true.  Fiom 
ttM  allcs«d  Csota  he  ixiiftr*  that  Space  la  on  a  ^rieti  furm  of  LniallioD.  I  mjt 
•tAn,becanso  ihU  eonclasion  i*  not  pr«svntctl  in  nceesiarjr  nnion  with  ibo 
ftMites,  in  the  Mine  wa?  ttmt  the  oonBoloiisocM  ordusUt*  is  necesiuuil/  pru- 
MM4  aloOK  with  the  caanrbiiiiirni  of  inccinnlil}- ;  but  it  i*  a  eonclnslon  rolun- 
My  drawn  fur  tbo  purpuc  cr  cxpUiijin);  <liv  alli-gtx)  fncu.  And  tb«a,  tbst  wc 
■VtMept  ibU  eoncloalon,  which  U  net  ncr'"**aril7  prcacntod  slonic  with  tlTese 
llh|>4  facta  which  are  nut  true,  wo  srv  otili^->l  to  alHrm  levvrul  prupositions 
vUcb  cannul  be  rendered  into  thoiijcht.  When  Spurv  la  itaolf  oont«inplat«d, 
*t  liST*  to  eoncolva  it  a*  at  once  tho  fonn  of  iniuitiim  Hnd  the  mattvr  of  into- 
ilioi,  which  i«  iinpusiiblc.  We  have  to  nnllo  tbst  wlileh  we  are  coiuoLousof  as 
^•t*  with  that  which  wo  are  oon«cioas  of  oa  the  ejro,  and  eontcroplnte  the  PDa 
•atprepcrtT  of  the  other ;  whiob  b  Laiponlhle.  We  have,  at  the  Haiiio  lime, 
hiliaaiie  tliat  which  we  are  oonaoion*  of  n«  Bpncn,  Irom  tli.it  wliloh  we  are 
Maluus  of  at  tli«  n«a-(|f*^  aodceatomplotelb^ooe  aa  scparute  from  tbv  othrr; 
■Ucb  i*  also iinpo^l tile.  Furtlier,  this  hypothesis,  that  ^pnoe  Is  'nothiD);etiie' 
iWafom  of  Intoltioa  bcloD)[in|t  wboll;  to  the  igo,  commits  a*  to  uno  of  the 
I"*  titer n stir ea,  that  Uiu  n^i'e^d  is  formless,  and  that  Its  forai  produces  also- 
'<Wr  ae  aAct  npon  the  *^ — both  of  whiob  altornalives  inrolve  a*  in  ttnpesai- 
**••  e(  ihoagbL"'— /'rine«/)(M  ^  Ptgelul^g,  i  »99.— ^lieoaw  SAseU/nn 
AHa^yj;«c4M. 

(B  Faithful  hare  a  tradition  that  Mohammed,  on  one  oeeasion,  in 
Itarlintf  for  heaven,  upset  a  pitrher  with  hid  foot ;  lie  bad  ninety 
Uj^wwd  iiitfirriews  with  the  Most  High,  ami,  when  he  returned,  the 
^Htr  waa  not  yet  spilled  from  the  pitcher.  It  may  W  admitted  that 
^Ivuqitlelc  work,  and  that  Mohammed  was  undoubtedly  smaK;  bat, 
"Wait comes  to  "iirterriewing,"  the  Ar»l>B  mu«t  yield  t»  the  VnnkeeK. 
Utke  laboratory  of  Columbia  College,  Prot  Itood  has  had  interviews 
™k*Beof  tlte  messengers  of  the  Most  High  at  a  rate  tJiat  leaves  tho 
^Wt  nowherfi.  Itesidea,  with  all  renpoct  to  tho  hundred  million 
••■nuis,  tho  MuHSulman  siory  is  bnt  a  piece  of  Oriontnl  fani'v,  whilA 
jjtariitiaa  r«porta  not  only  what  he  has  aotually  seen,  but  can  alto 
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mak«  other*  tee.  Oiir  option  zn  tic>n«  of  tliu  bnt,  but  wc  liavc  «<■ 
the  prorcsaor  ran  down  fais  ethereal  game,  and  eitu  attest  that  it  wm 
more  exciting  than  a  horse-race,  l^t  ua  consider  thia  " dicacuA  fl 
maD  "  \a\*f  tbo  regions  of  intinilcfimal  time.  i 

Of  ull  thu  ourioa*  things  that  8cicuc«  haa  rcvcitl«<l,  nfflie  are  U 
confouiidlitg  to  the  ordinary  reason  aa  what  has  heen  learned  rtqwct- 
iiig  the  order  of  Nalnro  in  iis  rxtrpmnt  aepect  of  minuteneu.  Ob- 
jects fade  away  from  the  cuiXomary  rungo  of  the  Bpnses,  and  wc  hiliil- 
uitlly  thmk,  what  was  long  believed  lo  be  (be  fact,  that  thnrc  rv-iuuat 
nothing  more ;  or,  that  we  find  the  edge  and  final  terrninatinn  of  thing* 
but  little  beyond  what  is  fumiliarly  recognized.  But  we  now  xtniif 
■land  that  Nature  i*  fathomlcwi  b«lo«r  as  well  as  boondku  alwT«, 
and  lliat,  beneath  tlte  graap  of  nnaidud  ki-hki',  there  un  an  ioeihaBitAle 
wealth  of  wonders,  a  fixedness  of  relations,  a  definite  play  of  inlctaih 
ing  forces,  and  a  ithnrp  exactness  in  the  worfcing  of  law,  whicb  fl 
could  never  infer  from  tho  eoancr  processes  of  the  world  of  conDH 
experiencu.  m 

As  we  are  in  speak  of  the  briefest  known  dnration  of  hmiooM 
cffvct«,  it  will  bo  proper  lirst  to  recall  how  mnch  is  involved  in  tbtMl 
of  sight.  When  the  man  of  expcritncnt  talks  to  us  about  4^hat  oecafl 
in  the  tbou^audili  uf  a  second,  he  Is,  of  coarse,  di-aling  with  si>mctIiiiH 
rvrtognized,  or  which  has  aSiMtod  both  his  body  and  his  mind  ia  tliil 
short  spai!ct  of  time,  and  this  is  nocossarily  an  illuatration  of  hov  quid 
ly  Ilia  cumpOBite  machinery  can  work.  Then  tlte  agvncy  whiek  sdfl 
upon  him  must  be  taken  into  account,  and  aho  the  cause  of  llw 
Hgeiicy,  for  they  both  belong  to  the  same  order  of  activities.  WlM 
we  took  upon  u  source  of  ill  it  mi  nation,  as  a  c-nndlc  or  a  star,  v(  ufl 
affected  by  something  that  in  done  at  those  points.  The  light  enM 
nates  in  the  vibration  of  the  molecules  of  matter.  Thcfe  vibnituM 
are  communicated  to  some  medium  which  can  convey  tho  impulilH 
at  a  dcinunKtnitcd  velocity  of  nearly  300,000  milea  per  second.  Tifl 
luminous  waves  strike  the  retina  of  the  eye,  and  they  are  agahi  tniiV 
Uted  into  the  moloeular  vibrations  of  nervous  matter,  and  the  phTV 
oal  influence  is  tunied  inio  a  iviiKaliau  by  the  organ  of  coufcioiua^H 
The  act  of  seeing  thus  involves  the  constitution  and  action  of  tbeTW 
ble  object,  the  mode  of  movement  of  the  force,  the  opetstion  of  )))> 
organ  of  vision,  the  changen  of  the  »crvo-Iini%  and  the  ci'rebral  set  of 
recognition.  Then'  iit  a  dynumio  chain  eoiinectipg  thought  anil  llw. 
object  seen  through  a  nether  world  of  minuicnesa,  but  where  sll  ■ 
uorrelated  in  a  common  scale  of  relations;  and,  whenever  we  »eci4 
thing,  this  whole  train  of  irunsformaltona  ia  implicated  in  the  cffMfl 
Tlie  molecular  tremura  of  Sirius,  tlie  elheix'al  thrills  of  space,  and  til 
rhythmic  awing  of  the  nervous  elements,  are  but  parts  of  a  unified  !}■ 
tern  of  subsensiblo  dynamics.  Bearing  in  mind,  Ui«n,  what  is  ifl 
volved  (n  a  single  act  of  vision,  lot  ua  now  tra«e  the  course  of  ntffm 
nient  which  has  led  bo  the  latest  results  nigardtug  its  duratloo.         _ 
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property, 


-iM,  tb«  tiffht-l^artr,  a»  it*  numo 
d  %o  be  iMouiiar  to  it,  of  faintly  nhining  i 
if  tdiftmoiid  is  exposed  to  simshitie,  and  ihea  withdrawu  into  dark- 
MW,  it  c>oiittRUPB  feebly  lamiiiouB  for  a  considerable  time,  and  is,  thcn^ 
ton,  nid  to  h« pJuMjthorttctnt.    Olhi-r  sabiitnncctt,  aa  i>nl)>hiirot  of  cal* 
ciiin,in<l  *ul|)tiiir«tof  barium,  have  also  been  long  noted  for  ibis  prop- 
erty, aiid  rc(«iit  reMftrcbea  liare  sbowii  tlial,  bo  fur  from  YKiag  any 
tUng  peculiar,  the  same  property  is  manit'Mted  in  a  much  lowvr  do- 
f;nt  by  a  vast  num)>«r  of  subiftiinoon.     Tim  difTcrenoea  aru  in   the 
tifflx  Ibe  phocphorvDcenno  oontinuvd  after  witlidrawal  from  tbfl  aun'a 
nn.    It  wan  found,  in  rooat  ioslaooeA,  extremely  abort,  oulr  the  small 
(ruiiou  of  a  second,  and  it  became  necGssary  to  dcviso  some  means 
ormcuuring  the  lime  in  diiferont  caaoR.     A  contrivance  was  necessary 
vbieh  ilioatd  cxpoxc  an  object  to  the  aim,  and  then  Jerk  it  quickly  int« 
Ulsl  darkness,  where  it  could  be  seen  by  the  observer  if  it  dragged 
»i|f  ligbt  along  with  it,  for  ereo  the  thoii4andtb  of  a  second. 


Vu  I. 


SBcqeaBlL't  rnMrRonoaoopi. 


.  eontrivanoo  for  this  purpo«o  was  made  by  Edmund  Hccqnerol, 
[otlUd  tb«  pAotpAorotrapn,    Tt  c»n>ii«tcd  of  a  train  of  wheels  and 
'  (Pig.  ))  for  prodaoing  rapid  revolving  motion.    There  wa.t  a 
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hollow  barrel  or  case  at  the  lop  of  tho  mschiDC,  piorccd  trilb  nn  open- 
ing, within  which,  %*  iven  in  the  figure,  the  object  to  be  experimeiittd 
with  iH  sttiK-hcil  to  a  fix«d  Maad.  On  the  opposite  Ktde  of  the  ciM) 
there  U  another  opening  in  s  cor  responding  position,  not  fbovn  in 
tho  figure.  The  ooter  oaso  doca  not  revolve,  but  within  it  there  a  i 
pair  of  dislct  (Fig.  2}  rigidly  i-onucotcd  upon  a  (pitidlt:  which  is  tun»<i 
by  tltv  maehiiiery.  Each  of  these  diolu  has  four  openini;!,  tboMof 
the  ODA  beinf;  not  oppoaiie,  but  midway  between  those  of  tha  otliff. 
Of  course,  ihoo,  when  these  disks  are  in»ida  the  caxc,  it  is  iinpoiRbIt 
to  SCO  through.  The  urrnngemciit  is  tJivn  set  up  Id  the  wiiiduv  of  a 
darkened  room,  so  that  one  aide  is  tnmed  toward  tho  Eun,  and  tb* 


Plu.  1 


Dhx*  or  I'niMnroBaMwm. 


Other  toward  the  ob«en-er;  and,  when  the  disks  are  turned,  tbeo^ 
is  alternately  exposed  to  the  light  from  one  side,  and  to  the  eye  I 
the  other ;  that  is,  it  is  seen  in  a  moment  after  exposure  to  tight,  i 
the  duration  of  the  motncnt  oun  be  detennined  by  the  rapidity  of  I 
rotation,    llie  obji-ot,  tlifrifore,  if  not  phosphorescent,  will  aeTO  I 
iteen  by  the  ob»cn,-er,  as  it  is  always  in  darkness,  except  when  it  b  I 
den  by  the  interrening  disk.     But,  if  its  pho^phorescenec  lasts  u  la 
as  an  Hghlh  part  of  tho  time  of  otic  rolntion,  it  will  become  viviUe ! 
the  diirlinesj.    Suppose,  now,  that  t)ie  disks  are  made  to  revotv 
huadrx-d  times  in  a  second,  and  that  the  body  observed  is  visible,  itj 
then  proved  that  its  phosphorescence  Ums  the  one  cight4iundr 
of  a  second,  that  being  the  time  whidi  elapses  between  its  ex; 
to  the  sun  and  ila  exposure  to  the  eye.     When  examined  in  thill 
a  very  targe  niiinber  of  bodies  show  tmccs  of  phosphorescei»M^  1 
though  in  some  cases  it  is  found  to  la«t  no  longer  than  tlic  tcn-ll 
Bandth  part  of  a  nccond. 

Tli«  qtieslitin  was  thus  opened  whether  phosphorescence  is 
general  propiriy  uf  matter,  and,  to  dctiinuine  this,  with  the  oondib 
of  its  manifestation,  a  more  Uiorough  inTcstigatioii  of  the  subjeotl 
needed.     I*rof  llood  proposed  to  undertake  it,  using,  if  po«sihl«^^ 
Lnstantaaeoos  source  of  illuiuination — the  electric  spark.     But,  is 
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taring  upon  the  inquiry,  be  soon  found  himtelf  tavoltrecl  in  prclimiiury 
difficaUk'a  with  lli«  epark  iis«ir.  Ills  ]>boti]ibur»cent  iuvvntigiitioD* 
rcmitiii  yet  to  be  carried  oui,  but  th«  rosult*  obtained  relative  to  the 
dvc'tno  flash  are  of  eitronio  itiiciwu  Th«  full  iiecount  of  the  rercarch 
i*  given  iu  a  series  of  papers  published  in  SUtiman'*  Joumaly  and.  If 
tlie  reader  finds  the  following  stntcmctit  iiiBufflcie&t  in  its  details,  be 
vill  know  wbcre  to  go  fur  further  i-xji lunations. 

Since  the  time  of  Franklin,  the  li);lilning-fla«h  hns  been  rogardcd  as 

t  gigantic  eleclno  spark  produced  in  the  atiuoit]>hcrc ;  the  iiKjuiry, 

therefore,  inrolved  the  nature  of  the  meteorological  discbarf^e,  as  well 

IS  of  the  spark  nrii firi.il ly  prmliicod.     Various  nltempts  to  determine 

the  duration  of  lightning  have  been  mndc,  with  Taryiog  rcBulls.    Fnra- 

dayobserTedit,willioutan]rin»trumcttufor  measuring  tlio  time,  whioli 

Menfitf  to  last  for  a  second,  but  lie  was  doubtful  if  part  of  the  efFeoi 

wu  not  doe  to  the  lingering  phos]>borcsccnce  of  the  cloud.    Uecliarme 

Bbatrred  the  lighining-IIaHhes  from  n  diMant  stonn,  which  also  ap- 

W»Tpd  lo  las.  for  from  a  half  to  an  entire  second.    Prof.  Dovo  employed 

a  rerolring  disk  with  colored  scctora,  and  satbified  btmself  that  singlu 

'aahta  of  lightning  often  consisted  of  a  number  of  instautanouua  dio- 

c'largM.     It  is  well  known  that,  when  a  raptdly-moving  train  of  cars 

<s  illuminated  at  night  by  lightning,  it  lecmK  to  sUnd  still,  that  i»,  the 

duration  of  the  flash  is  so  brief  that  no  motion  of  the  train  is  pereep- 

I'blo  while  it  last^     The  wheels  are  sharply  defined  as  if  perfectly 

WmJBalega,  bat  if  they  had  a  blurred  a.4]iecl  wc  should  know  that  the 

■HiHiunMion  lasted  sufficiently  long  to  render  the  motion  percepltbte. 

ProC  Kood  extemporized  a  simple  eontrivance  for  observing  lightning, 

*Wh  aeied  ujion  this  principle.     It  coniiistcd  of  a  white  card-board 

^■ik, five  inches  hi  diameter,  with  a  stool  shawl-pin  for  an  axis,  onwhioh 

tvu  made  to  revolve  by  striking  the  edge.     Me  traced  binck  figures 

Kar  Uw  circamfercnoc  of  the  disk,  and  when  it  was  in  mpid  motion 

^"t  figures  were  sometimes  eeeu  as  sharply  as  though  they  bad  be^ 

lUtiMiary,  although  they  were  oOen  blurred  as  though  the  dink  Itnd 

^fn^  ifaroagh  a  few  degrees  during  the  act  »f  discbarj^e.     He  then 

,:W  MiTOV,  nwliat  apertures  into  the  circumferenee  of  the  disk,  and 

*Wrved   the   lightning   through    these  openings.     Here,  again,  the 

^pTttimi  were  sometjroes  seen  quite  unchanged,  but  they  werv  more 

ij|*iaiiitlf  elongated  into  well-defined  streaks  some  degrees  in  length. 

iiftenrard  measured  tlio  average  rate  of  rotation  imparted  to  the 

■ikbthis  way,  and  arrived  at  tlw  conclusion  that  tho  ligbtning-flashea 

*B  'bt  oocaaion  referred  to  hail  a  duration  of  about  one  fivc-hun<lredth 

''a  second.     Dissatisfied  with  the  roughness  of  these  observations, 

"'^Mtood  arranged  a  small  (rain  of  toothed  wheels  driven  by  a  sj>ring, 

*hich  rotated  a  circular  pasteboard  disk  with  four  open  sectors.    Thia 

'"ntiuaent  gave  more  regular  and  precise  results ;  and,  while  it  was 

I'^'ft  that  the  (taali  sometimes  lasts  for  a  whole  second,  tltc  suggestion 

r*f  Ifovs  woa  dearljr  rerified  that  each  flash  "consisted  of  a  consider- 
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ftUe  nonibcr  of  isotaUKl  mnd  appurciitlj  iiiMaiitawoit*  slceuiol  dlt' 
obu^»,  the  int«rv>l  bet«ri>«ti  tlie  couponvuU  being  *o  ntnall  tlal,  U 
thft  DAked  «y^  they  coa»tittit«d  a  eoDiinuoas  Art." 

8«venl  oariovs  eObcla  were  obeerred  in  the«e  eiperimeDia,  WMk- 
ing  with  a  disk  Iisving  k  siogk  narrow  oprning,  tbc  multipto  elaiDatt 
of  Uk  ditcbarge  wrrc  dctvctvd  wiiii  gtval  n-gnliint}',  and  Prof.  KmJ 
several  titnuii.,  iiiiivud  of  scding  the  o]>e»iDg  single,  tiotioed  tliat  it  liad 
a  form  resembling  ihe  letter  X  or  V,  the  lines  in  difitirent  pontiooi 
of  tbe  disk  having,  as  it  wore,  got  croeaed  in  his  eyes  bv  their  qBick^ 
ehangm  of  pocition.  On  Mwral  oeoacions,  when  ob««rviDg  with 
nak<><I  ejre,  the  normal  xigiag  flasheM  UmM  not  low  than  a  aeooB^^ 
anJ  tlio  light  acvuiMl  to  pour  »teadil<>'  iu  a  stream  from  the  cloud 
tbo  earth.  Obaervalions  made  in  tbo  area  occupied  by  a  storm, anti 
beyond  its  edge,  and  when  it  was  qiiito  distant,  garo  result*  that  ^itn 
identical,  which  tho  professor  thin ka  fumiiihca  an  "  argnment  iii  iup- 
port  of  the  hyjwtlH'stN  tlint  zi^rzaur  liiihiutng,  heat  and  sheet  lighlung, 
etc.,  are  really  idcniioal,  being,  in  point  of  fact,  due  to  the  aamecsMe 
but  viewed  nndor  different  oonditioos,''  As  the  reealt  of  these  expcn- 
meiits,  ProC  Rood  tmneliidos :  "  It  is  CTidcnt,  from  th*!  foregoing,  lh>t 
the  nature  of  iho  liglitning-^hicharge  ia  more  eompliealed  than  b» 
I>«OD  generally  supposed;  it  is  osually,  if  not  always,  multiple  iachi^ 
aot«r,  and  the  duration  of  the  isolated  coDsiitBciits  varies  very  n^t 
ranging  fiom  intervals  of  time  iihoner  than  one  onc-thonisntHh  of  * 
sF'COQd  up  to  othen  at  leant  aa  great  as  one-twentletli  of  a  accoadtJ 
aii<l,  furthermore,  what  is  singular,  a  variety  of  this  kind  tuj  IMB^I 
times  be  found  in  tbe  components  of  a  single  flash."  I 

Such  being  the  rough  conclnnions  rea«licd  concerning  tlie  dBTatioa| 
of  the  spai'k  upon  a  grand  scale,  lot  ns  nofr  consider  the  rr*alt>af  \ 
experimi'iit  upon  it  where  all  the  condition*  are  in  command.  In  VS^ 
Mr.  Wheatstone  attempted  to  aieaaure  the  spark  of  a  Lejdeo  Jv 
oliargcd  by  n  common  frictional  machine.  The  light  from  the  ipuk 
was  received  u]><>n  a  mirror  mounted  upon  nn  axle  capable  of  a  bis'^] 
rale  of  revolution.  The  imngu  of  tbo  spark,  being  thrown  n\ta  thai 
mirror,  was  reflected  to  a  distant  point,  and  the  time  of  the  S|>ark*Ml 
inferred  from  the  lixity  or  movement  of  tbe  image.  By  using  lUd 
nmingement,  ?llr.  Wlieatstono  concluded  that  tbe  discbai^e  may  liM 
pliice  witbiii  the  roiltioiith  of  a  tecond  ;  a  result  which  waa  aoocfnfl 
by  the  scientific  world  for  a  qaarter  of  a  century.  In  1858,  a  OoaM 
named  l-'eddereen,  an  aocomplished  physicist,  dissatisfied  with  WlieaH 
stone's  results,  entered  u[>on  u  carefnl  re»*xamination  of  tbe  snbjeoU 
Ho  uied  tbe  revolving-mirror  arrangement  with  frictional  elecinCTtja 
but,  as  ^^'heatstone  had  driven  his  machinery  by  tiring*,  Feddentd 
ado|ited  a  train  of  toothed  tefteeb,  and  with  this  form  of  mechaniim  U 
found  that  the  image  of  the  sparii  waa  drawn  out  by  tbe  rorotriM 
mirror  into  a  whitiub  streak  which  indicated  that  tbe  time  of  the  dM 
obargo  vaa  not  leaa  than  the  twenty-five-tboasandtli  of  a  seeoDd,iiliil 
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k  «9t  hi&fTed  that  tfan  itpark,  instead  of  being  a  simple  «&ct,  is  com- 
yoDie  Sks  the  tigbtniug,  &Dd  is  msde  up  of  several  elements. 

Sach  were  the  incomplete  and  diaconlnnt  rT«uIts  of  the  invt-itttgs- 
lin  vhen  it  tm  undertaken  by  Pmll  Riiod.  Ttic  arrangement  be  de> 
fM  comistcd  of  two  pans,  oov  for  ibc  prodaetion  of  the  spark,  and 
ibt  oUirr  for  raeasuriug  it.  Fi^  S  represeois  the  first  combination. 
AgslraDic  batiery  was  used  to  generate tbe  eleciriciiy  ;  this  was  con- 
DRted  vilh  a  lar^e  Kuhmkorfi'  coil,  which  was  again  connected  with  a 
Ixfdni  jar,  sod  this  with  tho  electrodes  for  producing  the  spark,  S, 


nfiiKii^^cia  Lv«<>*r. 


nailimJSft. 


^Wtt  were  adjustable  for  varying  its  "  striking  dislanoe."  Conncoted 
kith  the  wires  between  the  battery  and  the  coil  was  an  anloniatic  "in- 
Wmptor"  lor  breaking  the  circuit  from  three  to  »ix  limes  in  a  second, 
by  which  the  frequency  of  the  discharges  could  bo  regulated.  Lcydcn 
Jm  oC  different  siies  could  be  used  so  as  to  give  sparks  of  all  degrees 
Bftfjcngtb  and  intenuly. 

In  th«  sc«ond  part  of  his  arrangement,  Prof.  Rood,  like  Ins  prede- 
CsMais,  rniploye«l  a  revolving  mirror,  turncid  by  tbe  gearing  of  Bcc- 
^mrTs  pho«phoro»cop<(  (Fig.  1),  with  the  addition  of  an  extra  wheel 
■^  a  weight  to  drive  it.  With  this  ho  could  pet  3fl0  rerolulions  of 
tta  mirror  per  second,  with  a  smooth  iind  uniform  motion.  In  order 
t«  acMViv  exactly  tho  ruu  of  rotation,  the  cylinder  on  tbo  lowest 
wheel  was  made  to  wind  up  a  fillet  of  |>a]>er,  upon  which  dots  were 
*s4e  by  an  electro-magnetic  apparatus,  recculntcd  by  a  seeonds-pen- 
4il«a,  wbai  a  simple  calcnlaiion  gove  the  rale  of  the  wheel  to  which 
ilktaimw  was  attached,  and  the  regularity  of  the  train  was  thus  put 
to  a  sharp  test.  The  light  of  the  spark  S  (Fig.  4),  passing  throngh  an 
iHaiiMtalir  lens,  /,  struck  th^  mirror,  m,  and  was  refleelcd  npwanl, 
'fctaiag  an  image  at  t,  on  the  pl.ite  of  ground  glasa  (9.  The  image  of 
!*•  ipark  on  the  gronnd  glass  w:«s  viewed  from  above,  and  its  position 
Mdfonn  we«  carefully  measured  by  several  methods.   Of  conne,  if  the 
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■park  wait  abtoiuftly  itutatUaneout,  iu  imago  thrown  upon  the  grooad 
^acs  would  be  exactly  the  sainc,  whrthnr  (1m!  niliror  was  motionlo*  or 
was  rcvoIviDg  at  the  liighest  apeod.  But,  if  i1m>  epark  luid  an  ajipn- 
ciablc  duration,  its  image  would  be  prolonged  or  drawa  out  uiiu  ■ 
ativak,  tht?  length  of  which  most  dei>end  upon  the  tiruc  of  diacbtrgt. 
The  nito  of  the-  mirror's  rotation  being  known,  also  the  diGtancc,  m  i', 
and  the  length  of  the  streak,  it  wiut  cney  to  calculate  the  total  donlkfl 
of  the  spark. 

rio.4. 


KnounBO-MpoNn  AnuMunvi. 


ProC  Rood  DOW  had  the  eubtilo  agent  he  was  pai-suing  prcllj  ell 
nally  in  his  grasp,  and  the  results  ttiat  came  out  were  very  itrik 
The  ordinary  «piirk  wait  Tounil   to  b<' u  highly-complex  eflect;  to < 
eiet  of  diveree  and  successive  cleniciitB,  and,  in  fact,  to  have  its  pen" 
and  orderly  history  just  like  the  geology  of  the  globe.     But,  while  I 
**  vaat  duruiiun*  "  of  Lyell  and  Dana  are  vague  and  inferential,  lie 
infinilesimal  |KTiod!i  eouM  lie  demon^trllt1'd  with  the  gn  atvst  ct 
nesa.    The  previous  discordant  results  were  reconciled,  Fedderv* 
iiig  justified  iu  assigning  a  longer  period  for  the  total  duratioat 
the  spark,  and  Wheatstone's  time  holding  true  of  its  elements. 

With  a  Leydcn  jiir  of  about  a  quart  capiicity  (1 14,4  square  inc 
of  costing),  and  all  tlio  connections  «»  abort  as  )>osjJlilf.  no  aniui 
the  least  amount  of  resifltauce   to  ibe  electric  flow,  with  bnw*  balbl 
eIe<!trodos,  with  a  striking  distance  of  about  the  twenty-fiftb  of  ao  fn 
and  the  velocity  of  the  mirror  np  to  223  per  second,  the  image  of  I 
spark  thrown  upon  the  ground  glass  and  viewed  by  the  naked  eye  ' 
drawn  out  into  a  stivak  one  and  a  half  or  two  inches  long,  tlie  teii| 
however,  varying  With  the  speed  of  the  "mirror.     The  aspects  of  I 
image  are  repretented  in  Fifj,  5.    Tlie  first  part  was  pure  white,  vh 
•haded  into  a  browni^ili -yellow  tint,  passing  on  into  a  pretty  diiti 
green.     When  a  polished  plate  of  glasa  was  substituted  for  the  | 
glass, and  a  small  mngiiitier  was  used  to  observe  the  image,*) 
of  bright  ptjints,  on  eneh  sitle  of  the  streak,  became  visit  le,  in  the) 
eitions  indicated  by  the  dots  in  Fig.  6.    With  high  velocities,  thisi 
nession  of  points  was  beautifully  developed,  and  it  eonaists  of  ■ 
of  separate  dischaige*  followiog  the  first.     It  was  thus  fouDd  Ihatl 
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lUhcd  a  Dnmt><>r  of  single  spark*,  each  tino  tti«  coil  was 
ihc  number  vnrying  bclwci-n  one  «n<l  thirty,  according  to  cir- 
^b*.  The  whole  ]ir(>ct^i-<)iiig  conMniot'd  sii  interval  of  time  oftca 
•9  ODC-fifticlh  of  a  second ;  thai  is,  th«  jar  iondod  up  and  dis- 
hsclf  twenty  or  thirty  timm  in  that  period.  ProC  Rood  fonitd 
ber  of  clement*  of  the  >ip:nrk  to  vary  with  its  length,  llto  Datura 
IctrodeN,  und  the  nize  of  the  jnr.  Short  npikrks  are  more  coni' 
ft  loDgou«,  small  jaraf^ive  more  than  large  ones,  andmelallio 
gt«at«r  number  than  balls.  The  point  to  be  determinod  was, 
tion  of  tlic  screral  clpments  of  the  spark,  and  especially  of  its 
element.  In  one  case  of  a  discharijo  l.i^ling  the  liflitili  of  gi 
t  began  with  an  ordinary  spark,  follnwcd  by  a  pale-violet 
iUng  about  one^ixtieth  of  a  second,  and  then  came  a  compact 

Tm.%. 
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twenty  aparks,  ihia  la«t  act  oonilnuing  for  about  oos 
|r«dth  of  a  second.  The  rotiults  of  tbe  inquiry  are  iIiuk  staled 
Rood:  "  From  the  foi-cxolng,  then,  it  ap]>cara  that,  if  a  jar, 
matallic  coating  of  abont  one  bniidrcd  square  incbea,  be  con- 
h  above  described,  with  an  induction-coil,  its  discharge  will 
H  by  a  coiMideraMe  number  of  acts,  of  which  the  first  is  by 
^M.  intense.  Furllier,  the  mel.iUic  particle*,  heated  up  by 
idbcharge  to  a  white  heat,  almost  instantly  assume  a  lower 
U«,  marked  by  a  corresponding  etiungc  from  white  to  brown- 
\\  Mid,astheirtemperaturecoiiiiiiueH  to  fall,  the  tint  changes, 
p  of  brass  electrodes,  to  green;  in  that  of  platinum,  to  a  gray 
kray.  These  observations  further  demonstrated  the  fact  that 
piillinnihs  of  a  second  is  an  interval  of  time  quite  safficient 
iDduction  of  distinct  virion." 

\  also  shown  that  the  first  act  of  tho  electric  explosion,  repre- 
\  tha  white  band,  lasted  through  an  interval  of  time  so  aliort 
iamc«surablc.     It  was  proved  that  it  could  not  occupy  mora 
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than  tbe  millioath  or  ihc  half  a  miUtoulli  of  a  Mcond,  biu  how  nxicl 
leM  time  it  might  occupy  r«iiiajii«d  to  b«  det«niUDed. 

Pro£  Rood  now  prepared  for  a  more  rigorous  coone  o(  esperi- 
monta.  lU  uxnl  a  umiill  I^ydcn  jar,  witl)  a  OHrfaoc  of  eleven  iiicbo^ 
about  equal  lo  a  muderatt^^ized  wiuv-glau.  To  lecure  greaur  eiao- 
nesftof  observation,  h«  devised  a  peculiar  micronicler,  conuUio^of 
fire  lioca  ruled  OD  a  plate  of  ^lass  smoked  by  lamp-black.  Tlue  pUtt 
jvaa  placed  IwtweeD  /  and  &  (see  Fig.  4),  but  quite  near  to  the  Inlia, 
'and  an  image  of  tlic  linuti  reflected  from  ibt-  mirror  wa»  funned  on  ibt 
clear  glass  at  *1  Tlic  lines  wi-rv  o)>»erre<l  by  a  mit-roscope  magsi^pg 
tua  diameters.  In  using  ttiia  inieromeler,  tl>e  measuirnient  was  eflkied 
by  Doiicing  at  what  rate  of  l)i«  revolving  mirror  the  lines  in  tlie  iaiagi 
at  t  were  oHUtraUdy  this  obliterntiou  being  diib  to  tbe  circunulanct 
that  by  the  motion  of  the  mirror  tbe  dark  lines  were  Eupcrpo«ed  m 
tlie  bright  X\a».  Tlie  iudrndual  spark  now  produced  was  abaais 
millionth  of  a  sei-ond  in  duration,  but  the  faint  train  was  sttU  ohtcn^ 
able.  There  was  still  the  brilli.iiit  budy  of  the  s{iiarlc  appeatin^, Cnl 
followed  by  a  faint  streak  of  let>s  than  otie^iundredth  tbe  illumiastisg 
power  of  the  first  stage.    l'h«  diagram,  Fig.  0,  repreaents  the  intmiir 

na.*. 
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and  time  of  the  (qiftrfc.    The  elevation,  or  peak,  n  h,  shows  the  inte 
of  the  first  eompiiel  body  pf  (he  e{i:irli,  and  iho  lino  a  e  the  dartll 
of  the  whole  effect    The  point  was  to  get  the  lime  of  a  *,  wh 
Prof.  Rood  had  proved  must  be  regarded  as  a  distinct  act  in  lb*  i 
Vi'ssion  of  effects.     All  precaution*  for  obecrvalion  bting   carc^d 
made,  the  dri ring- weight  was  gmdiiaily  increased,  and  the  »r 
llie  mirror  carried  up  to  3B0  revolutions  per  second,  when  the  lie 
(he  image,  which  at  fimt  remained  visibly  as  distinct  as  with  a  i 
tionary  mirror,  became  regularly  less  distinct,  and  at  length  vaais 
by  the  gradual  supcrpoHition  of  the  white  and  black  lines.    Prot  T 
says:  "It  was  proved  successively  that  the  duration  was  lew 
eighty,  sixty-eight,  fifty-nine,  fifly-firo  billionths  of  a  second; 
finally,  the  liiws,  after  growing  fainter  and  fainter,  entirely  dii 
peared.  i^vinit  as  the  result  a  dtiration  of  fortj--eii:ht  billionihai 
•ocond."    By  reducing  the  striking  distance,  a  still  lower  figure 


TBE  EMOTIONAL  LANQUAOE  OF  TBS  FUTURE.  319 

ttuM,  so  tliAt  the  proreeaor  slates  that  "  the  duration  of  ibe  Brst 

Mef  ibo  electrical  discharge  is  in  certain  cases  011I3'  forty  billiontbs 

of  ssecond,  an  interval  of  time  jii»l  suiticicnt  to  enable  a  raj- of  light 

lo  inrel    over   fort;-    fL-«t."     Tlie  duration    was   twcnty-livv   tiincH 

mJl«r  than  had  ever  before  bccu  measured.    lu  Ibis  infinites  Una  I  poi^ 

lioa  of  tima  a  strong  and  distinct  improssioa  upon  the  retina  is  made, 

w  likat  "  the  Icturs  on  a  printrd  pag^^  arc  plainly  to  be  swn  ;  uIho,  if  a 

polaiucope  be  uacd,  tlti'  uroM  aiid  ring*  around  the  axis  of  crystals  can 

Uoboerved  with  all  their  |K-culiariti(rs."    Xor  is  this  all  -,  "as  the  ob- 

KMntioa  of  tti«  microtnetric  lines  could  only  tak«  place  from  the  cii^ 

'—T'H'M^  that  the  retina  nrtuins  ami  comtiiocs  a  whole  sorius  of  imprcA- 

itm  whose  joint  duration  is  forty  billiontlia  of  a  seoond,  it  follows 

Ikat  a  mnch  smaller  interval  of  time  will  suffice  for  vision.     If  we 

lintl  tbc  number  of  views  of  the  linos  presented  to  the  eye  in  a  singlo 

tiKia  ten,  it  would  result  that  four  billionths  of  a  second  is  sufficient 

far  human  vision." 

We  saw  at  the  outset  bow  much  an  act  of  vision  involves,  and  we 
kts  now  some  idea  of  how  long  it  takes.  If  tbo  discliargvor  tlio 
Itndapclond  ocoupi««,  as  was  stated,  the  one  firi^hundrerlth  of  a 
•mad,  the  "  inlerriews  "  of  our  pbilosopht-r  with  the  "  ambcr-epirlt  '* 
«rt  It  least  fifty  tliousaod  times  "  quicker  than  lighta'mg." 
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"\  ,rR.  SPEXCEB  rrecnlly  called  the  attention,  in  a  very  interesting 
■JA.  passage  of  his  "  Psycliolojiy,"  U>  iIuhw  soeondavy  signsof  a  fcel- 
^  which  are  to  be  found  in  abortive  attempts  to  conceal  it.  "  A 
line  of  ntOMtWM  honU"  be  well  says,  "  otherwise  tolerably  well  GOlt- 
,  >>  indieated  by  an  obvious  difliculty  in  finding  fit  positions  for 
A  f^reat  meiUat  agitattun,  ibuugh  prevented  from  break- 
.  into  violent  expression,  is  pretty  certain  to  betray  ilsetf  in  the 
shuffling  movement*  which  are  made  to  curb  and  suppress 
indirect  signs  of  emotion  Mr.  Spuiiuer  calls  its  secondary 

I  lan^"*^^- 
fact  that  many  of  our  emotions  now  betray  Uiemsclves  only 
Dugh  the  incompleteness  of  the  effort  of  will  to  disguise  them  is  not 
t  liitle  enrious,  and  offers  several  lines  of  iuterrsting  inquiry.  It  at 
met  saggeaia  bow  very  little  jilay  fur  emotional  cxpraisiun  the  con- 
fcioM  of  nodeni  society  appear  to  allow.  For  it  sei'm*  tolerably 
•Btain  tkat  the  voluntary  hiding  of  feeling  ba  late  attainment  in 
hats  dcrdopment,  anil  is  forced  on  us  simply  by  the  needs  of  ail- 
Btfilixalion.  Savages,  for  the  most  part,  kimw  little  of  con- 
pMsiona,  and  this  makes  tlieiu  so  good  a  pnyehological 
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Btady.  Cbildren,  too,  who  msjr  be  Bopposed  to  represent  th«  ^arlkj 
scquiremcnU  of  the  race,  aro  proverbially  aiifctt«r«d  in  the  fizprt«ioi 
of  their  RcntiaiGntR.  In  like  munncr,  in  tlm  vurious  ranis  of  onr  ca- 
ilieed  sooictT,  we  see  that,  while  a  cuitivsied  lady  appears  to  all  di» 
laot  onlookers  to  have  %  mind  dispassionate  and  andittarbed  by  t^ 
tating  ft-cling)!,  a  wr«t-country  mild  reveals  her  cnrioAity  and  wonder, 
bcr  alternations  of  joy  ood  tnisrry,  with  searcely  u  truco  of  coiDptiBfr 
tiou.  If  we  go  low  enou];h  down  the  aocial  scale  we  find  the  IrcNt 
Qtterance  of  feelings,  and  it  is  only  when,  in  retracing;  our  stefis,  *« 
arrirc  at  a  certain  stage  of  eullurc  that  wc  dixcover  rtgns  of  an  actirs 
euotioiial  tcsiraiiii.  Where  ttiia  eelf-conti-ol  is  defective  wc  hareJIi; 
Spencer's  secondary  emoiional  sirens.  Higher  up,  aoionf;  a  few  tf^ 
cially  eiiltivnted  persons,  the  acquisition  of  thi*  power  of  concealoMoC 
appear*  to  Iw  complete,  and  wo  have  a  type  of  tuind  capable  of  a  ra^ 
longed  external  serenity  unnifiled  by  a  gust  of  pauionatc  impdA 
The  survey  of  these  facts  at  ouoe  prompts  the  4]ucslion  whether  ^H 
expression  of  our  feelings  by  smile,  vocal  changes,  and  so  on,  is  il^| 
tined  to  di^appcnr  with  a  farther  advance  of  social  organ itatioo.  ^| 
attempt  to  answer  such  a  qucalion  direolly  and  bricBy  would  peii^H 
betray  too  much  confidence.  We  may,  however,  seek  to  define  ^H 
Tarious  paths  of  inquiry  to  W  pursued  before  a  final  answer  na  |^| 
arrived  at,  and  to  hint  at  the  I'robabilitics  of  tho  problem  under  ^| 
varioas  aspects,  ^B 

I-lrst  ot  all,  then,  with  respect  to  the  distinctly  anaocial  feeHn^f 
the  answer  irems  to  bo  tolerably  clear.  It  being  generally  aDoi^| 
by  biologists  that  the  looks  and  gestures  aceompnnying  Bnger,  ji^| 
oudy,  and  pride,  are  simply  sarvivals  of  haniilc  aciimi*,  tho  BaMI^| 
tcnowat  of  an  attitude  preliminary  to  attacl^  it  is  natoiml  tliat  lli^| 
should  appear  only  in  transitions  of  society  from  a  barbarii.-  lo  a  d^| 
iliKCfl  condition.  When  the  age  of  destmctirc  conflict,  individoal  i^| 
racial,  shall  have  become  the  curious  resi-aroh  of  antiquaries,  it  bi^| 
bo  preanined  (bat  any  bodily  movements  known  to  have  grown  oul^| 
tbese  struggles  will  cea^  from  sheer  desuetude.  Indeed,  one  wJ 
perhaps,  without  too  optimist  a  bias,  refer  lo  the  fact  that  all  tfll 
strongi-r  mimifcstations  of  anger  and  malice  have  already  becomei^| 
familiar  in  real  life,  so  ibat  when  wc  se«  their  imitations  on  the  (U^l 
theyare  apt  to  appear  ridiculously  forced.  The  better  part  of  mod^f 
society  has  put  sncli  a  ban  on  tho  ugly  signs  of  rage  that  onr  o^| 
means  of  diincovering  traces  of  this  passion  in  a  man  is  some  iim^| 
pletely  suppressed  emotional  movement,  or  some  too  violent  cSbrt^l 
command  the  muscles  of  expression.  After  many  more  goomti^l 
shall  have  practised  the  difficult  art  of  noi»e1eMly  cntshiog  ont  w^| 
the  foot  an  incipient  wrath,  it  will  bo  hard  if  such  oflenses  to  the  ^H 
aa  frowning  brow  and  scornful  mouth  do  not  entirely  disappear.      ^H 

Uut  the  progress  of  social  refinement  probably  alTects  otJirr  ^H 
pressions  than  those  of  the  distinctly  hostile  sentiments.     It  tcnda  fl 
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tm&t  viUun  ever  narrower  limits  nil  maDir««t«tioiw  of  unpleaaaut 
(ieluig.  Sinc«  it  is  » .^rslvful  thing  to  witD<i«s  pkitfiirnblp  <'p<?liii{;,  and 
jKBfu]  to  KC  the  cxprrmoii  <>f  MifTt-riiig  in  :viiolUvr,  n  politv  form  of 
udetjr  Aoon  si)  it  cau  to  enctiurago  ilie  onv  and  to  su[)pTi'iii(  i\iv  other. 
A  man  ia  for  the  raoet  part  aapposed  to  be  able  to  oblaiu  all  needed 
tjmfatby.  Id  h\t  trouble;,  from  hi«  family  and  hin  intimate  Mends. 
Rdbm  the  rprt  "f  lb«  worli!  lie  i«  cipei-H-d  to  hide  bis  grief  and  main- 
Uii  a  elieerful  aspect.  It  is  one  uf  tin?  dclicat<-  fonnit  of  Miiiiliilitjr, 
prodDCied  by  a  high  cidture,  to  be  fearfnl  of  obtruding  one's  fevltnge 
«D  mtconcerned  onlookers.  Thi«  growing  perception  of  the  vulgai 
upccts  of  uneontrolled  emotional  display  appeant  to  have  much  to  do 
«^  the  partial  eon  eea  I  men  Is  of  feeling  of  wliieh  Mr.  Speiii-er  ojti-.'tk^^ 
Bat  oomparatirely  few  persoits  aro  completely  able  to  hide  a  sharp 
mi  nidden  vexation,  however  public  the  occasion  of  experiencing  it. 
lainaoying  p\vtx  of  intelligeiKv,  nlTiwting,  it  may  lie,  onc'ii  matrimo- 
nii chanoev  or  e<|ually  dear  ambitions,  will  very  likely  cull  np  a  mo- 
tantarj  exprenion  of  dismay  even  in  presence  of  a  fashionable  oom- 
ipay.  We  wonder  to  how  many  persons  it  is  still  a  necessity,  under 
iknnart  of  a  ■a>Mrn  disappointment,  to  flee  as  n-ton  as  possible  from 
itf  tjicf [atoni,  and  n-linte  the  presaure  of  emotion  by  a  fi-w  energetic 
^K(ivi!»,  if  not  a  spare  shower  of  tears?  We  do  not  koow  how  many 
^Hil  may  require  to  discipline  our  species  in  a  perfect  concealment 
^Knfiil  feeling  ;  but,  at  present,  it  looks  as  though  we  wire  passing 
^Higb  th''  hardnt  'Inge^  of  this  sehonling. 

^Blte  other  induvniv  which  probably  eontrihutea  to  make  emotion 
^Hud  more  private  and  iuvisible  is  the  partial  reviralof  the  Stoical 
^BIm  tba(  all  sentiment  is  a  moral  weakness.  This  idea  appeurs  to 
^BuMt  sway  In  our  own  country,  and  especially  among  tboae  classes 
^Han  ttuMt  eoncerned  to  maintain  a  not  too  obvious  gentility.  A 
^^boa  sopposilion  among  young  aspirants  to  social  rank  seems  to 
^Bbat  In^y  brewing  is  best  seen  in  a  uniformly  passionless  and 
^Hms  arrangement  uf  thi!  fact^tl  mniiales.  To  appear  interc«tcd  in 
^Ml^c«t  in  his  euviroament  strikes  the  paendo-aT^tocrat  as  a  piti» 
^Hdnnity  of  vulgar  minds.  The  ways  in  which  this  cnrious  self- 
^M*d  cbecic  act*  nra  at  times  very  funny.  We  remember  hearing 
^Hndy  give  n  aeries  of  reailings  to  a  fanh i on ahly-d resided  assembly, 
^HmbU  prOTinetal  town,  and  we  were  much  struck  by  the  almost 
BIBc  adbrts  which  many  of  the  company  made  to  couoeai  the  emo- 
[j^ao  powerfully  aronscd  by  the  tragedian's  art.  Possibly  English 
^■b  ant  IcM  Eaipveasibli;  by  scenic  display  and  music  than  Continen- 
^HtiMML  Wlitrther  this  be  bo  or  not,  it  is  very  curious  to  contrast 
^■ksftetly  apathetic  aspi^t  of  an  assembly  at  Covent  Garden  with 
^■rdf  d»monst  rat  ions  of  an  audience  at  a  Paris  opera,  or  the  deep, 
^^biahaorpllon  of  the  wnraliipen  of  Wagner  at  Berlin  or  Munich. 
^^potiiMi  that  it  is  the  final  atlainment  of  eirilimliou  to  appear  im- 
^HOly  u-Iiflerent  to  every  thing  about  one,  and  constantly  to  pro- 

^H  TUL.   IT.— St 
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serve  the  sombtance  of  an  oqtianimity  which  knows  nothinKof  ihtM 
tation  of  plcasiirc  or  pain,  m»y  be  cspi-oWd  to  give  the  l&«t  tn^| 
rolincnicnt  to  emotional  cxfireseion.  H 

If  thca«  n'«re  all  the  (acts  bearing  od  tlic  future  of  oaroMliH 
life,  w«  might  well  inqnire  what  cflV-ct  tbe  habitual  atiuprawiM 
emotional  cspix^sxi on  is  likely  to  have  on  iho  qnaliiy  of  tli«  wcfl 
thcravclTCS.  It  ia  probably  clear  Xx>  ererybody  that  onr  f«vliagfl 
very  muob  sSected  by  the  range  of  frc-t>  exprvKHJon  aoconlfd  ifl 
At  least  tho  violent  intctitily  of  a  passion  is  destroyed  by  hm^| 
control  of  nil  tfac  innaolea,  and,  even  if  a  slovr,  smodldering  file  tlH 
or  jualousy  may  coexist  with  a  con]|)«rativety  quiet  eiterior.tbefl 
tioiial  force  ia  in  this  case  robbed  of  its  glury.  It  would  tli»Hfl 
that,  Willi  social  progress,  ns  men  are  tlirown  mor«  and  tnonbH 
other's  society,  tlicir  fv«ltnga  will  undergo  a  veiy  consideralile  tH 
fonnatioH ;  aooie  types  of  emotion  disappearing,  it  may  be,  sksg^l 
the  rest  being  so  mollified  as  to-be  scarcely  reeognimble  as  tlitH 
etable  forms  of  human  love,  terror,  and  joy.  Bui,  udJIy  ene^lH 
find  another  set  of  influence*,  due  to  the  very  sajne  SM-ial  eeDJ^| 
as  the  first,  which  tends  to  eountiTa«t  these,  fostering  and  dMp^| 
feeling,  and  encouraging  its  manift'stations.  &lr.  Spencer  tbinksfl 
the  habit  of  expnMiig  pieMVie  and  pain  arose  as  animals  bmii^| 
garioua.  Tbis  oondttion  tzposcd  the  members  of  the  aame  Bo^l 
common  experienecs  of  danger,  etc ;  and  in  this  way,  fron  mfl 
the  sonnds  of  terror  under  like  circumstances  and  at  tbe  samstfl 
tbey  vould  come  to  interpret  them  when  given  forth  by  tkritfl 
puntoiiH.  At  the  same  lime  the  gregarious  mode  of  life  elestfy  H 
animals  able  to  assist  one  another  in  a  large  variety  of  vayi,  ^| 
on  this  snppocition,  wbicl>  aeems  extremely  piansjbte,  tfa*  habiim 
pressing  feeling  is  an  sttainmcnt  of  social  life,  and,  so  lar  from  dH 
peating  with  the  advance  of  this  lift-,  it  should,  one  would  tU^I 
on  developing.  In  point  of  fact,  we  see  in  a  number  of  ways  Ml 
4Ha)  progress  ser\-c«  to  enlarge  the  area  of  sympathetic  fewling.  I 
nan  becomca  more  of  n  citizen,  he  b  probably  more  and  more  dcM 
to  b«in  uiuaon  of  feeling  and  intention  with  his  fcllow-eitixenf,slW 
with  that  section  of  them  whom  be  most  respects.  Tlie  dyini-itbTl 
looks  for  presnppoKcs,  it  is  clear,  some  exprtsston  of  his  own  MSk^ 
and  a  mpon^vo  expression  on  tUo  )>artof  bis  neighbors.  In  tliis*)| 
then,  there  are  two  tendencies  of  social  culture  curiously  conflictinfj 
their  resnita.  By  virtue  of  the  one  s  man  teeks  to  reprcM  feehngd 
OOt  to  obtrude  it  unnccesMtrily  ou  bia  fellow-citiaena.  By  fon*  0^ 
otberr  he  is  ever  craviDg  with  more  and  mot«  vigor  for  a  lively  wk 
change  of  sentiments  with  others.  What  resultant,  it  may  be  m 
do  tlteae  oppo«te  forces  produce  ?  1 

Without  trying  to  dotermino  tlw  precise  direetioa  of  tUl  ■ 
ponnd  effect,  it  may  be  jnat  suggested  that  a  kind  of  coib[iM| 
between  tbe  opposing  force«  is  frequently  effected  by  mettnaiClj 
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gugt,  By  this  moilium  wc  may  conTcy  tnoKt  initiutt^ly  nnd  acca- 
Wcl^  Ihfl  Cut  of  m  feeling  and  define  it*  nnturc,  without  brioging  H 
Ibrwird  h  b  vivid  nnd  hhIc^nI  roatity.  It  in  liighly  diugrcMiUc  10  •«« 
ilookof  diMgum  ill  nii4)l)ii.-r'A  fac«,  but  we  do  not  quite  so  Uruiij;ly 
ot>Ji.'«  to  A  lUMi's  l«llitig  lis  lli«  cause  of  snch  a  feeliii}^  and  leaving  lie 
taiaagiae  by  inference  the  naturv  of  iho  raiolion  ilM-lll  I.mRgaag«, 
■hile  d«finiDg  the  proctiic  varii-ty  of  H<iatimcii(,  oocitHitiit  nlHO,  in  \tA 
er<7-varying  iixHiulHtion  of  voice,  ila  clian^ea  of  pitch,  iuteiisity,  and 
Knfcv,  a  large  apparatae  of  proper  etnotionnl  expres«ioi).  Moreover, 
ti  (eeniB  fully  allowable  to  accompany  iipci>oh  with  a  varii-ty  of  otJivr 
niolional  aignit  whirl)  are  looked  011  lut  ailly  atul  weak  if  proMnlcd 
indtpnidriitly.  Wo  rather  expect  oonvorution  to  be  brightened  by 
lb  many  subtile  changes  of  the  facial  muscles  and  the  refined  and 
KiMued  gestures  peculiar  to  our  nation.  If  a  person  habitually  wears 
ibilf  giggle,  wc  arc  proltably  struck  by  the  imbecility  of  this  mcan- 
h^CM  dinplay.  So  too  wlicn  a  man  meets  a*  in  the  street  looking 
•ridenlly  soured  and  retaliative,  we  rather  wiah  he  would  reserve 
1^  unamiable  exhibitions  for  his  sympathetio  friends.  We  have,  in 
1  vord,  grown  intellectual  much  fiteter  than  we  have  become  emo- 
liixut,  and  ve  cannot  snlTcr  feeling  to  exhibit  itsilf  without  Komo 
*ifUnation  of  itn  nature  and  eauses  Wing  otTcn-d  at  the  same  time. 
If  >  man  will  unbosom  to  us  bis  sorrow  or  bia  joy  fUIty  and  iiitel* 
'igfMy,  we  profesa ourselres  wilting,  provided  he  is  not  too  wearisome 
ul  exacting,  to  lend  him  a  patient  ear  and  to  endeavor  to  enter  into 
kil  pteulLar  experienGc«;  but,  without  thi^  explanatory  recital,  the 
■^iMcea  of  filing  are  apt  to  appear  iinmcauing,  if  not  actually 
tftMive. 

We  may  Jnst  point  to  another  influence  which  ntlll  further  com- 

flintcs  this  question  of  emotional  expression — namely,  the  growing 

■inundN  made  by  social  refinement  on  the  expression  of  kindly  inters 

*t  la  Dthcr  people's  concerns.     Whib-  a  man  is  judged  to  be  incon- 

<U(tue  if  he  is  frequently  intmduig  bis  personal  feelinga  in  social 

lutcreourse,  rigid  politeness  r^qniivs  ns  for  the  most  part  to  lend  an 

■FpncUtivc  ear  to  the  tale  of  woe,  however  dull  it  may  happen  to 

pnt.    This  law  calls  into  exi»icnci^  a  very  curious  group  of  half- 

"ittertl  expressions.    The  degree  to  whioh  polite  pentons  have  now 

Mljs  \o  assume  fooling  may  well  alarm  any  one  who  cares  much  lor 

•kt  hoowty  of  social  intercourae.     Wc  all  know  probably  the  draw- 

■g-lMis  smile  of  rtome  of  our  Udy  friends.     It  is  •iimelbing  quite 

■i>>I«,  Dover  appearing  in  other  |j«ee«  and  at  other  times,  but  pr» 

^niiag  itself  at  the  right  moment  with  all  the  certainty  of  an  aitro* 

kitaieal  phenomenon.     So  t'«>  we  knr>>v  persons  whose  voices  un<lergo  ' 

iBi'i*!  curiou*  change  when  callwl  on  to  converse  with  a  stranger, 

npreially  one  of  the  opposite  sex.     Xo  doubt  some  slight  part  of  the 

dlEsplay  may  be  set  down  to  an  unavoidable  cxeltement,  but  the  main 

/batnres  of  it  vould  seem  to  bo  deliberately  assumed.    I»  this  way  U 


3** 


THE  POPULAR  SCIENCB  MONTHLY. 


sp|Mar!i  that,  owiii}i;  to  tbe  reqiurcm«Dta  of  moilem  eociet)', 
ToUtioDfi  are  culled  upon  now  to  check  feeling,  dovt  to  forte  it  into 
play.  Th«  studied  gi-ace*  of  Kmitc,  tlilatiiig  <:yc,unil  lucUidnou*  voioc^ 
mitkc  up  II  pi-rfcetljT  imiw  ordvr  of  yutut  cxpreeMOus,  wblcli  might  per 
baps  ill  a  bi^hlj'-artifioial  Mate  of  society  ^adually  supplanl  nuuf  A 
tbe  older  and  familiar  foruu  of  emotional  utterance.  Wbtiher  tl* 
agencies  nhicb  tend  to  sastain  gcnuinv  emotional  fJipmrtOD  mil 
proTO  to  haw  more  Titnlity  llian  tliOHe  which  go  to8U|iprt-u(it,ud 
liov  far,  supposing  aponiaucouH  utterancee  of  emotion  to  grow  out  o( 
date,  artiticial  iuiiiations  of  tliem  will  continue  in  fa«liion,  are  i^oIdu 
which  we  do  itot  attempt  to  dcterminu.  Enough  ban  Ih-cq  uid,  |«t- 
baps,  to  abow  bow  canously  complex  arv  the  oondiiiona  of  the  pn 
lorn, — Satunlai/  Jlmiae. 


GENKSIS.  GK(?LOGY,  AXD    EVOLUTION.' 
Br  BiT.tiCOSuK  HGNSLOW  F.L.B.,  F. (t.S. 

THE  tlieory,  or  rather  doctrine,  of  tbe  Evolution  of  Liriog  Hiio 
has  not  yet  i-occivcd  that  uniform  acceptaaci;  to  wbicb  it  bi 
doubtedly  entitled.  Tliat  U  will  in  time  become  generally 
may  be  rcafotiulily  preHumcd ;  but  at  prcMenI,  with  many  thcoli 
at  luntl,  tbe  creative  hypothesis  obsiinalely  boldv  ita  grutind. 
caoflea  may  be  aseigned  to  account  for  tbia  fact.  Firal,  ibeiv  ia  < 
preconceived  but  crroncoD*  idea  of  the  metbod  of  creation  d< 
from  n  miitcoiiception  of  tlic  firKt  vliapter  of  Geoetia.  Secundly,  < 
i»  the  unfortunate  bat  very  gcuemi  want  of  any  actcutitic 
not  only  among  the  clergy,  but  in  the  public  gcneraUy;  and,asal 
8ult,  there  is  that  absence  of  a  due  power  of  appreciation  of  Oi« : 
menl!>  of  tbe  Kctentific  man,  wbicb  in  no  conspicaoaa  in  tlrair 
'reasoning 

In  onler,  therefore,  that  the  proof  of  the  vriedom  at»d  benefic 
of  the  Almighty,  as  shown  in  the  proccf«e«  of  erolntion,  may  not 
00n»tdered  as  based  on  unsonnd  preiuiBi.'*,  It  will  be  di-nlrablc  to  ] 
out  the  Hiitenableness  of  tbe  preaent  th™Iogical  poutiou,  as  hvB^ 
the  gronndx  upon  which  evolution  is  fotuidod  ;  and  which  will, ! 
hope,  be  soon  recognijted  as  iiicoiitn>vcrtiblr  by  all  who  aeek  the  1 
in  earnest.     Unlil  comparatively  ret-ent  times  llic  buok  of  ' 
was  fluppoeed  to  reveal  in  its  first  chapter  an  explicit  account  cflj 
origin  of  li^-iiig  things,  namely,   by  direct  creative  fiats  of  the  ■, 
mighty.     All  the  known  aiiimalf  and  plaiiU  being  far  fewer  tliia] 
the  prevent  day,  iht-ir  diffcrencm  wore  more  pnmounced  than 
rescmblancesL     Each  animal  and  plant  was  observed  to  bring 

■  FtniD  hia  ncendr-puhlinhvd  work,  "  Brotatioa  aaiJ  XcHflott." 
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hpring  "  after  liis  kind,"  genexation  after  generation,  without  aoy 
Mkiabte  obange.  Any  other  animalx  than  those  now  liring  on  the 
gioW  TCTC  never  conwivvd.  Fowil  nfn-lls  were  KDjiimccd  to  be  tither 
4KjMi4-n  erratum  thruwn  uji  ujhui  the  bcacit,  or,  if  found  oii  land  and 
tqdn  bill),  «fMily  nccouiiti-'d  for  by  the  Deluge. 

Erery  living  ihing  was  believed  to  have  been  created  at  onc«  by 
tk*  word  of  the  Lord :  and  all  within  the  ipaoo  of  six  Hteml  days. 

Wlwn  geology  camo  lo  bo  ttudivd  with  »oiii«  pliitoaophio  Hpirit,  it 
«■(  toon  diiieovcrvd  that  many  fowils  were  not  of  living specieo  ;  thM 
Riday>  was  incontealably  too  short  a  period  to  account  for  geological 
(AcBODDcna ;  that  a  flood,  orcn  if  coDccde<d  to  have  liocn  universal, 
VHmable  to  solve  many  a  pniMcm  of  dixturbanOL-  and  st rati fr cation. 
StonwTvr,  K  was  pt-m-ivi-tt  iliat  tlio  carlh's  structure  was  separable 
ioiu  (CTcrsl  strata ;  and  that  each  stratum  contained  a  group  of  fossila 
nksown  either  tn  the  stratum  above  or  below  it ;  and  upon  this  dis- 
WTtry  was  based  the  piinciplc  that  'lisconncctrd  strata  might  be  rec- 
Apiicd  byibe  identity  of  their  organic  n-maius.  In  addition  to  these 
bets,  (be  phimontena  now  known  as  ditlfication,  contortion,  upheavtU^ 
WKtm/ormahUity,  and  others,  frequently  occurred,  and  apparently  often 
iviag  periods  intervening  between  the  deposition  of  atrata. 

Iliose  latter  appearances,  lakm  into  oonHi deration  with  the  daily 
(InamniA  of  rolcanic  action,  indnoed  thu  geologist  to  eonccive, 
nl  the  theologian  to  adopt,  the  theory  of  suocewive  creations  after 
ateelyraric  and  predetermined  destructions  of  all  existing  life  by  the 
iUghty:  while,  to  mc«t  thcnow  wcU-i-stalilishcd  truth  of  almost  in- 
Wl4'  ages  having  clap««d,  the  theologian  adopted  thi;  inU-rp relation 
tt  agt»  for  the  Hebrew  word  y5m  or  da'j.  If,  however,  tlio  first 
daptcr  of  Ocneata  bo  read  without  any  reference  to  or  thought  of 
|Ml«gCc4l  diacoveries,  and  the  first  ihrw-  vemCK  of  the  second  chapter 
W  esrrMly  contpanM  with  the  fourth  eommandmcnt,  it  will  not  ap- 
)V  how  any  niitinn  of  an  Indefinite  time  can  bo  given  to  the  word 
'day"  at  all.  The  writer  of  Genesis  seems  to  signify  a  day  in  the 
nEnary  sense,  and  apparently  without  any  conception  of  indefiulto 
jeri»i»  at  all.  ' 

Geology  ceuud  not  to  parsne  her  avooations  atcadily  ttoA  uncom-' 
fnobtngly. 

THe  «tudr  of  the  rocks  soon  brought  to  light  a  large  increase  of 
%i  Boialier  of  strata :  so  that  at  the  present  day  there  are  thirtttn 
[fivtHatioB*,"  embracing  lh!rttf-n\nt  principal  "strata,"  the  strata 
fvM  iH-ing  oHen  sabdivided  into  minor  ono*.     If,  therefore,  thfl 
DKreatloni  be  true,  they  must  have  been  very  nuinfrouN. 

with  the  discovery  of  additional  strata  a  larger  insight  was  ob- 
liMd  into  the  distribution  in  time  of  animal  and  vegetal  life.  It 
iia  then  diKorered  that  these  " created  grnnps"  were  not  so  rigidly 
|lCp*d  M  *t  fir«t  *u|tpofed,  and  eomio'iiK-nlly  the  nile  established  by 
||la^MatfaMBselT«s  can  only  be  applie<l  caaliomtly  in  aUempliug  to 
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fsnllel  diatant  etnU — ibougli  some  Mpceioa  si»pesu-  M  chaiMl^l 
siraU  r«Bpectivi;]y,  y«l  toaay  rau)jO  up  aud  dowu  tbroujjli  uihfr  tbia 
those  in  wliich  tb«y  atUun  thvir  maxinium  deTelopmenl,  or  of  wliicii 
tbc^'  mny  be  npccinlly  cbaraotuiittc. 

Two  difficulties  tUtia  anw«:  thv  invrvaM  of  mirnculotu  bterfft- 
ei>C«8  tetmed  to  incretue  proportionaUlt/  iMr  iinprobahUitjf ;  i«[io 
cially  Mlbera  wiw  no  oorrobonitioii  this  time  from  tbc  Wordof  Goj; 
while  the  (act  of  Bpeoie*  ranging  through  u-vvrkl  ttruta  threw  aaothei 
ttumbliDg-block  in  the  waj'  of  the  caiai.-lyuuio  theory  ;  for  cither  tb(f 

,  mu«t  buvv  bi-vii  rc«iv]tt«d  two  or  three  titiiee,  or  «Ue  lived  throu^ 
thii)  wiitpuHnl  cataclyHniii  voiuidtTvd  o»  dwgsed  niolhods  of  deMiw- 
tiAK. 

Another  cUs§  of  phenomena  now  appeared,  to  »kow  a  still  grtatv 
diffictilly  in  the  way  of  l>cli«f  in  tbe  creative  hypotbeaio.  Zoulogf, 
botimy,  as  well  ah  paleontology,  gradually  increasod  the  number «[ 
living  and  extinct  forci*  aloiunt  indeliiiitt'ly ;  and  in  proportios  U 
frenb  discovei-iea  wc^re  iiia<lr,  »d  it  was  found  that  nambcm  of  f«nw 

'.  took  up  poflilioDs,  when  cbs»ified,  intermfdiaU  to  other  funrni  hiihcrW 

Fmll  dlfitiuct — "oscnlant"  or  int«rcalaTy  forms  as  they  are  talM. 
Tbvsc  often  increased  ao  mttcb,  that  even  grncra  wrll  marked  at  Gni 
beoiunv  blended  together  by  (raiisilional  or  inlvrmcdint*'  fomif. 

Heuce  it  baa  come  to  pau,  from  the  result  of  this  dis<-o^ery,  tlat 
so  far  trom  forms  or  types  of  orgaoianu  being  easy  and  of  a  prewt 
cbaru^'ier,  in  uix-ordann!  with  ll>e  ide*  of  each  heing  w*-)!  defined  tfi4r 
Aisleiitd,  systematic  loology  and  botany  are  tbe  tuool  diBicolt  lasba 
natnnlist  ean  uitdertake.  Here,  then,  an  uverwlelining  diffiesUj't 
only  to  be  fully  appreciated  by  a  really  seientitic  person,  rises  apiut 
tho  eonocption  of  e4icli  kind  haring  brvu  specially  created  as  «■  «M 
them-  DOW.  Indued,  it  may  be  abided  that  i\k  wry  idea  of  tindoi  4tf 
cJsahMbeen  resolved  into  an  abstract  conception,  finding  to  Xat^J 

.  gCDvrally  no  more  than  a  relative  esisten'^e.  ^t 

Fresh  difheultifs  went  still  in  store,  which  mntt  b«  OTeT«on«if^| 

fOTmer  theory  of  creation  is  (o  obtain  any  longer— horticulture,  fll^| 

eulture,  agrienlliire,  and  ibe  breeding  of  auiuials,  have  rapidly  riteaH 

'iMCome  important  and  Uouiisbing  occupations.  From  their  punuit'^| 
was  soon  dijMovcred  that  kinds  reproducing  their  like  never  did  to  ^M 
t<duttti/,\mt  that  uff^jiriu);  appeared  always  to  difTvr  from  their  pa^^H 
ID  eom«  trifling  if  not  considerable  degree.  This  property  uf  Nat^H 
to  which  also  the  human  race  is  invariably  subject,  man  has  sd^H 
upon,  and  by  judicious  tn'olmont  can  alniowl  mould  his  cattle  lowk^H 
ever  form  he  pleases,  or  stock  his  fields  aud  gardeus  with  roots  of  ^| 
form  or  with  flowers  of  any  shade  of  color  required.  After  nn^l 
years  of  successful  propsgation,  generation  after  generation,  we  M^| 
now  arrivril  at  the  result  that  animals  and  planla  can  be  prodoctd  ^M 
careful  breeding  and  M^lection,  which,  had  they  been  wild,  our  ni^| 
Duturaiiets  would  bare  undoubtedly  regarded  u  having  been  n^H 
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HHf  craned  ai  tli«  begiriDiog  of  lb«  irorld !  Herv,  tliunt  we  haTQ 
■  pnctieal  haaia  of  ar^meDt  to  account  for  the  many  iransitioual 
tnx  wliicb  geology  rovcals  in  the  pnst  history  of  tli«  world,  aa  well 

4MBlong  tba  plaiilA  wi'l  uninmU  living  at  t)i<-  prr»cnl  day. 

tct  SBotlirr  fact  may  be  meultoned.  Gi^ogritjiliiciU  boUuiy  and 
ly  began  to  be  studied  aa  trarellere  atocked  our  muHL-uniit  and 
btrlnria  wilh  au  evcr-iucroasing  namber  of  beingg  brouf[hl  from 
ill  p«rt«  of  tho  vorld ;  and  the  (»o  to  say)  ciipriciova  diatribution  of 
idntieal  fomu  in  for^liirtanl  places — nov  explicable  on  tlie  th<-ory  of 
■%ntiOD  and  aubseqnent  isolation — aa  well  aa  the  appearance  of  rep- 
wwrtadrc  fonna  of  allit^d  though  diffbnttit  kinds  in  certain  districta, 
apBcaUe  oniy  on  tho  theory  of  devccnt  wilh  mod ifi cation,  has  a 
tmng prima^arU  appearance  against  tho  theory  or  indiviilual  crca* 
tiaaa,  «Tea  if  geoJofty  did  not  furnish  undoubted  evidence  of  very  fr^ 
font  intcrchan}^  between  land  and  sea  having  taken  place.  With- 
Ml  at  pn'it«iit  giving  mora  n-anouH,  lh«  abow  will  l>o  snSivient  to  show 
IBM  why  Sdenco  has  found  liersvlf  compelled  to  secede  from  the 
aamping  toils  of  the  creative  hypothesis,  and  to  take  up  that  of  tbe 
•filMioA  of  living  things  as  better  explaining  att  the  foregoing 
flamana.  In  proportion  as  Ihe  probability  of  tlie  former  was  seen 
lidMnaae:^  ao  iu  the  aaine  dejicree  does  that  of  evolution  increase. 
Dcaoe^  at  the  preseul  day  the  argument  in  favor  of  dorelopmcnt  of 
I  by  natural  laws  may  be  stated  in  the  following  terms,  vii. :  "It 
■itflly  more  pn>bnhlc  that  all  living  and  eictiuiH  beings  have  been 
or  evolved  by  natural  laws  of  geueratiou  from  preCxisliug 
,  than  that  tliey  with  all  their  innnmerable  races  and  varietiea 
'.  owo  thair  rxi»tence»  severally  to  crealivc  fiats," 
Bat,  even  now,  asks  the  theologian,  Docs  not  this  theory  contro- 
Ort  the  Bible,  for  we  are  distinctly  told  that  God  created  every  thing 
flUr its  kind? 

Is  tfij,  it  may  be  confidently  shown  that  the  theolo^n  cannot 
tlKre  oftbe  valu«(rf  his  interpretation  of  th<^  first  chapter  of  Gen» 
■b,  as  Icaat  so  fnr  at  btt  attempts  to  draw  scientific  di'dnctions  from  it. 
lk«a  it  may  be  observed  to  him  that  the  word*  "  create  "  and  "  make  " 
■a  Bsed  indifferently ;  that  no  de&nition  is  given  to  insure  accuraey  as 
•  their  right  inti'rpretatioo.    It  is  not  stated  whether  God  crested 

kf  nothing  or  out  of  eternally  or  at  least  preexisting  matter, 
iver,  id  addition  to  tbe  statement  that  God  created  or  made  all 
Si^a,  there  is  the  oft-repeated  assertion  embodied  in  tho  word  Jiat, 
■t  apparently  overlooked,  tliat  He  enjoined  the  earth  and  the  waters 
»  bring  forth  Urtng  forms.     What  doex  this  expression  imply  ? 

TIm  ■••  of  the  imperative  mood  can  only  signify  an  agent  other 
kat  UW  MptaJatr.  \t,  therefore,  it  bo  maintained  that  the  sentenc« 
^ktl)  *Ood  created  every  living  thing  that  moveth"  signifies  He 
^BUmm  by  his  direct  Almighty  fiat,  it  may  bn  equally  maintained 
^^b«  •■oseoce  "  Let  the  waters  bring  forth  abundantly  every  raov- 
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tug  creature"  implies  scooodar;  ^ents  to  carry  oat  tbe  will  c^  lb< 
Lord.  Sach  might  bo  said  to  witnws  to  natui-al  law,  wbich,  aflor  ill, 
ix  but  II  eyno&yin  for  tho  will  of  God. 

Tliv  n-»l  buitii>  of  tliv  coiilrorer^y  between  dogtuuUo  tbcoto^  ud 
(Ilia  dc-du<-ti>i>R  of  Science  is  sim]>l)'  this :  The  fonuer  haa  estsbliabida 
crwtd  bused  upon  erroneous  imprcMioas  derived  from  !^ripttii«,  lad, 
from  haviug  bsd  powvrin  fonner  ds]rs  to  enforce  it*  opinionk,  thrt 
were  cri'dulnuHty  n-cvivi-d  without  bt-^itation  as  long  as  no  one  dand 
to  or  even  could  coiilrovert  tbcin.  It  is  tbe  relactance  to  smrta hi 
this  power  to  Science  as  mnch  as  tho  idea  of  her  oSi-ring  auy  oppoti' 
tton  to  thm>lo^  that  nrgcs  at  Icatit  one  body  ho  obotinatdy  to  miM 
hxi  advances.  Nearer  boinv  tin:  up|K>iiition  rests  more  ou  ilw  latui 
ground ;  aiid  it  will  not  be  uutil  tbe  r^uresetitaUTcs  of  our  tliMkf* 
can  sc«  aiid  confess  their  false  jmpr«Mioaa  of  the  meaiuDg  of  thcfint 
chapter  of  Genesis,  that  tbe  doctrine  of  vvolatioo  can  bo  bop«<l  to 
make  any  grr-itt  progrvM  niDOiiji;  tlioni. 

Lcl  us  brit-lly  review  tbt-ir  fuW  poiilions^  They  fint  clung  to  lie 
"  six  days  of  creation ; "  they  found  they  irere  compelled  to  sarrewla 
the  idea,  and  immediately  adopted  Uic  interpret  at  ion  of  ydm  agniff- 
iiig  an  indvfiiiito  period.  Again,  notice  their  rvadinvva  in  adopiIiC 
the  theory  uf  caiaclysms  and  recreations,  a  aecoinl  liun-  to  the  deo^ 
D^t  of  tieiK-sis,  which  furnishes  no  warrant  for  the  idea ;  for  era 
if  MIX  days  be  presumed  to  represent  six  cataclysms,  geology  (uniiki 
no  eorretiponding  Dvidcnco.  It  was  a  pure  fiction  altogether,  iad 
ereo  now  they  steadily  i>pj>OMi  the  dootrine  of  evolution.  But  MiHf 
as  each  stronghold  of  theology  has  been  (juictly  taken  by  Sdeoi*- 
not  so  much  by  offensive  attack  as  by  undermining  and  leavtDf  ite 
edifict!  to  crumble  of  ititclf^tho  tardy  and  ungnicions  capit&IsdNt 
hitherto  oflVred  only  iiixurc  thit  ultimate  aurrcnder  n  matter  of )» 
tient  expectation.  A  ihiif  wiU  »hoTtlj/  come  when  the  creative  tbrny 
must  succumb  altogetbAr  and  Die  doctrine  (not  the  theory)  of  tvi^ 
tion  will  be  .ix  nine))  Tvui>|^ixcd  as  a  fundamental  truth  c 
and  theology  as  the  -  'jvolatiou  of  the  earth  it«al£ 
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"  And  tuf  Irvm  tionr  lo  bour  wo  ripe  and  rtp<^ 
And  ItiFD  from  liaur  lo  hour  vc'iot  imil  tin, 
And  ih«rel>7  banp  t,  t>le."^^«  Fini  Zib  A 

^EW  snbjects  of  scienliflc  inves!igntion  are  more  interritting 
the  inquiry  into  the  various  circumstnnoea  on  which 
power  depends.     By  mental  power  I  do  not  mean  simply  ni 
cap.-tcily,  or  tbe  potential  cju.ility  uf  tito  mini),  bnl  the  actual 
which  ia  the  reaultAiit,  so  to  speak,  of  mental  capacity  and 


GROWTH  AND  DECAY  OF  Mf.VD. 


Jig 


Wbing.  The  growlfa  and  development  of  mental  power  m  lliu  iadi- 
viiluil,  ami  tlie  proovus  by  whicli,  iiflvr  sttuining  a  maximum  of  power, 
ibt  miiid  gntdually  becomes  Ie«t  Active,  until  in  t>i«  coiirsv  of  timu  tt 
luiilcr^oi-ii  at  least  a  jinrtial  deoaj-,  forin  the  special  aubj^iota  of  which 
I  prnjiiise  now  to  treat ;  but,  iu  order  to  form  clear  ideas  on  these  snb- 
jw»,  it  will  be  ncccMJirj*  to  consider  Bcvi^ral  a^4Hacint4.-4l  matterx.  In 
liuticubr,  it  will  bi>  dcMrnble  to  trace  tho  anulogy  which  exititH  be- 
iwwn  liodily  and  mental  power,  not  only  as  n-spects  development 
aiid  Jecay,  bat  with  regard  to  the  physical  prooeesee  involved  iu  their 
tierose. 

Bit  i«  iiow  II  wellH.ittabliRhcd  )>hyHiotogieal  foot  that  mental  action 
idSntincily  physical  jirocc-na,  de])L'ndiug  primarily  i>n  n  rheniicnl  re- 
inion  licrtween  the  blood  aud  the  brain,  precisely  as  muscular  action 
<'i'|i«nili  primarily  on  a  chemical  reaction  between  the  blood  and  the 
wiMpiilur  lixKui's,  Without  the  free  ciixjiilntion  of  blood  in  the  brain, 
tlunoan  ha  m-ithi-r  thuii^hi  nor  sensation,  neiihcr  emotions  nor  ideas. 
I>  Mcessnrily  follows  tbaC  thought,  the  only  form  of  braiu-aclion  which 
"c  have  hen;  to  eonBider,  i«  a  procos*  not  merely  depending  npon,  but 
in  iu  turn  affecting,  the  physical  condition  of  the  brain,  prooUely  a« 
OiBoular  exertion  of  any  given  kind  depends  on  the  quality  of  the 
■DDicicB  employed  and  affects  the  condition  of  those  muscles,  not  at 

»nionicnt  only,  hut  thcrtafter,  eoiidncing  to  their  growth  and  de- 
pment  if  wisely  adjusted  to  their  power,  or  caniring  wa«te  and  de- 
if  eiccNsivc  nml  loo  long  continued.  Tt  In  important  to  notice 
>bt  tijis  is  not  A  mere  analogy.  The  relation  between  thought  and 
■he  wndition  of  the  brain  is  a  reality.  So  far  as  this  statement  aBectB 
"w  ideas  aboot  actually  exiHicnt  mental  power,  it  is  of  little  import 
^*Bi!v,  for  it  Is  not  more  useful  to  annonnce  that  a  man  with  a  good 
"rain  will  possess  good  menial  powers  than  to  say  that  a  muscular 
|°*ii  w  ill  be  capable  of  considerable  exertion.  Bat  as  it  is  of  extreme 
■mpartaitce  to  know  of  iho  relation  which  exicts  between  muHCul&r 

Krtisi!  and  the  growth  or  development  of  bodily  strengt.Ii,  so  it  U 
biy  iiu(>oriant  for  us  to  remember  that  the  dereloproeut  of  menial 
f^Sf  'leponds  largely  on  the  exercise  of  the  mind.    There  is  a  "  train- 
'"E"  for  the  brain  as  well  aji  for  the  body — a  real  physical  training — 
^ptDiJing,  like  bodily  training,  on  rules  as  to  nourishment,  method 
HKiion,  quantity  of  exercise,  etc 

^fWhcu  we  thus  Tiew  the  matter,  we  at  onoe  rccognlie  the  aignlfl- 

^PtB  of  rvtntiona  fonttorly  regardc<l  as  mere  analogies  between  men- 

^ni  bodily  power.    Inatead  of  saying  that,  as  the  body  falla  of  its 

''"{rowlh  and  development  if  overtaxed  in  early  youth,  to  the  mind 

"wii  by  the  attempt  to  force  it  into  precocious  acUvity,  we  should 

*****y  that  the  mind  lulTttm  in  this  case  in  the  same  actual  manner — 

'"« is,  by  tito  physieat  deterioration  of  the  material  in  *n<i  through 

™4  it  acta.     Again,  the  old  adage,  "  mens  suna  in  corporo  iiano," 

i^^^etds  to  be  changed  into  "  cerebrum  sannm  in  corjiore  aanu,"  to 
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express  an  actual  phy mcjiI  milttj'.    The  procvascs  hj  wbich  t^ 
and  ttic  boilf  are  uonmluid,  as  vrtll  us  ihoM  wliioh  pFodooe  gl 
extiausiiun  when  either  is  t^mployvd  for  a  lon^  time  or  od 
vork,  oat  only  oorreapood  witli  each  other,  tnit  are  in  fact  Me 
in  their  nature ;  so  thai  Jeremy  Taylor  anticipated  a  coropanl 
roccnt  Rcienlific  diacovvry  wht-n  hv  aaitocittted  tneotal  and  biMl 
tion  in  the  veil-known  aputhegm,  **  Every  meal  is  a  rcftrae  frod 
death  and  lays  up  for  anotht^T ;  and  while  we  thiut:  a   thoagU 
die."    Thia  ia  true,  a«  Wendell  Uolmc*  well  rrrourk>,  "of  tlM 
AS  of  other  urgttnH :  the  bnln  can  only  tire  by  dying.     We  ma 
be  bom  itgaiH,  atom  by  atom,  from  hour  to  bovir,  or  perish  all  a) 
beyond  repair." 

Ad<1  here  it  is  desirable  to  cxptftin  distinctly  that  the  r^atioi 
iwccii  niiud  jiiul  matter  wliteh  we  are  connideriug  are  not  necM 
connected  with  any  views  retpecting  tl>e  qneations  which  havo 
at  tMue  between  materialism  and  its  opponents.  We  are  dealinq 
with  the  ini>tninK'nl  of  thmight,  Dot  with  th<tt,  whatever  it  B 
which  Nets  the  iuMruiucnt.in  motion  and  regulates  itN  opentioi 
fiir,  iudeed,  as  there  is  any  connection  between  physical  rescarchi 
the  natnre  of  the  bniin  or  its  employment  in  thouj^t,  and  out 
nwpecting  the  individuality  of  tliv  ihinkvr,  the  evidence  seems 
a  nature  to  ularm  even  the  mo»t  cautious.  Tims,  when  Mr.  U 
maintains  that  thought  Is  "  the  expression  of  molecular  cJianges  i 
matter  of  life  which  is  the  source  of  our  other  vital  phenomeM 
are  still  as  far  as  over  from  ktiuwing  where  rc*idvs  the  moving 
to  which  tliCM  changes  are  due.  We  have  found  that  the  instn 
of  tlvought  is  moved  by  certain  material  connecting  links  befo) 
recognized;  but  to  eoneludc  that  therefore  thought  is  a  p«rrlyt 
rial  process,  is  no  more  ueoessurily  Jimt  than  it  would  be  to  eoi 
that  the  action  of  a  etcam-engiue  dcjieuds  solrly  on  the  eocentrie  i 
oausefl  the  alternation  of  tbe  steam-enpply.  Again,  we  need  find 
ing  very  venturesome  in  Prot  Uaughton's  Jdea,  that  "  our  snca 
may  even  daro  to  speculate  on  the  clmngcs  that  converted  a  gci 
bread,  or  a  bottle  of  wine,  in  the  brain  of  Swift,  Molifere,  or 
spesres  into  tlie  conception  of  the  gentle  tilumdalcliteh,  the 
^anarelle,  or  the  immortal  FalslaS',''  seving  that  it  would  stilt 
nm'xpl^iined  how  such  varying  results  may  nri«i*  from  the 
tertal  prucesses,  or  how  the  selfsame  fuel  may  produce  no  recofj- 
menial  results.  Tile  hniin  does  not  show  in  iU  eonsiitution  wby 
difiercnces  should  vxi«U  "  The  lout  who  lies  rtretched  oa  the  U 
bench,'*  sayn  Wendell  Holmes,  **  with  ju»t  mental  activity  etuM 
keep  his  pipe  from  going  out,  is  the  unconscious  tenant  of  a  1i 
tory  where  such  combinations  are  being  constantly  made  as  i 
Wohlcr  or  ^crihelot  could  put  together;  wWrv  snch  fabrii 
woven,  such  colors  dyed,  such  problems  of  mechanism  solved,  < 
oonmeroe  carried  on  nith  the  elements  and  forces  of  tbe  cute 
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Hn«|thiit  ths  induotrint  of  uU  llie  iftOtori«8  aud  trading  etitabliiili* 
tuiita  In  Uiu  world  arc  mere  indolvnci?,  and  awkwardoese,  and  tiu- 
)>n>d(ictivenea»,  (■omitared  to  tliv  tniruoulons  nctivitktt  of  which  his 
\u7Wlk  u  the  unheeding  crntrL'."  Vet  the  coHUciuuH  liioughl  of 
A»lout  ri'mftiim  an  unliki?  sv>  poniible  to  the  coiisciouH  thought  uf  the 
ptnloMplier ;  nur  will  crusts  of  bread  or  bottles  of  wiiio  oduee  aught 
Eron  ihe  lout's  brain  that  men  will  think  worth  rwm«mbi.-riiig  in  fiilur« 

Moreoror,  wc  mtut  rcmembvi-  that  nee  hare  Ut  deAl  with  latitH,  let 
lk«  iaUrpratatton  of  these  fa«tB  be  what  it  may.  The  relations  be- 
iveeo  nental  activity  and  material  pi-ocMsea  affveting  the  subEtiince 

Uie  brain  an-  matt<-r«  of  oboirvatton  and  ex]>(!rtiii«Rt.  We  may 
<Kii>ut«  the  iaijHirtanoe  of  hucIi  i-i'searcli  with  direct  refercnoe  to  the 
bnin  aa  the  inetrnment  of  thought,  without  inquiriog  by  what  pro- 
tm»  that  inatrument  is  calliKl  ioto  action.  *'  The  piano  whicli  the 
>BMer  touches,"  to  quote  y«t  again  from  the  philoitophio  pngCH  of 
Boinui's  "  Heebaniam  in  Thought  and  Morals,"  "  must  be  tat  thoi-ough- 

undorstooi]  aa  the  musical  box  or  clock  which  goes  of  itself  by  a 

ring  or  weight.  A  slight  congestion  or  softening  of  the  braia 
•hovi  the  leant  maiorialintia  of  philoeo|ihcr9  that  he  iniiat  reoogiiiu 
lb*ilriot  dependeuoe  of  mind  upon  its  organ  iu  the  oidy  conditiou  of 
Kb  viUi  which  we  are  cxpvninenl.iliy  »c<iiiaintt>d  ;  and,  what  all 
nMgnlM  as  soon  a*  dist-aKe  force*  it  upon  their  attention,  ull  think- 
(**  *hoal<I  reoogniM  without  wailing  for  Huch  an  irrcHiHtible  demon- 
KutioD.  Tliey  should  see  tliat  the  eiudy  of  the  organ  of  thought, 
'"RMoopically,  ehemicallr,  exporimentallT,  in  the  lower  autmals,  in 
""niinals  and  races,  in  health  and  tn  dinease,  in  every  uspcel  of 
'Ottaal  obaervatioo,  as  well  as  by  internal  consclonsneas,  is  Jiut 
**  nfceasary  as  if  the  mind  were  known  to  be  nothing  more  than 
*  Unction  of  tbc  brain,  iu  the  Mime  way  as  digestion  is  of  the 
««inacl,." 

la  cuniiidering  the  growth  of  the  mind,  however,  in  theHC  pagca,  It 
*fp*an  to  me  sufficient  to  call  attention  to  the  pbyeleal  aspect  of  the 

'j»«,  without  enli-ring  into  an  acooimt  of  wimt  is  known  about  tho 
yiicil  *tructure  uf  the  brain  and  the  munner  in  whi<th  (hat  structure 
\  Bii)ili6ed  with  advancing  years.  Moreover,  I  do  not  think  it  de- 
'"■bl'V  in  the  limiti'<l  space  available  for  such  an  essay  as  the  prvsent, 
**  diicnss  the  rarious  forms  of  mental  power ;  indeed,  this  is  by  no 
'*Ut  MScntial  where  a  general  viow  of  mental  growth  and  decay 
"tiooe  in  qnestiou.  IVeeisely  as  we  can  consider  the  development 
■"i  ^May  of  the  Itodily  power  without  entering  into  a  dincussion  of 
"W  various  forms  in  which  that  power  may  bo  nianif(*teil,  so  wc  can 
Ouciuatbe  growth  of  the  mind  without  considering  special  forms  of 
"""Ul  BdioM. 

^tvtnbeless,  we  catmot  altogether  avoid  snoh  considerations,  sim* 
rf  UctuM.  wo  mual  adopt  some  rule  for  deterimaiug  what  eonatitatet 
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mcntnl  power.  Hero,  indcet),  nt  tlic  o«U«t,  «  »criou«  diffinilty  u  » 
countered.  Oertsin  si^ns  of  meut>J  decay  are  *u(Bcteotly  obvionu^liai 
tlie  si^ns  whicli  mark  the  progress  of  th«  mind  to  its  maiimam  dqint 
of  power.  u»  woli  jis  iJii;  <'iiHu'r  Mgn«  of  gradually  diminishing  mniUl 
power,  are  far  uior«  difiloidt  of  recognition.  Tlib  iw  Riniiireni  wlicn  v« 
consider  that  tliey  sbonld  b«  mora  obviooa,  ont>  woald  &uppo^,  to  I 
pcntoD  whosR  mind  ui  Id  qnt.'BtioD,  than  \ja  any  other;  whereas  it 
known  fact  tliat  men  do  not  miilily  jiomrivv  (ccrUinly  nrr  not 
to  adroit)  any  blling  ofT  in  □ii.-nial  jmwct,  even  when  it  baK  hKunw 
very  marked  to  others.  "  I,  the  I*rofef«or,"  says  Wendell  Holmes  la 
the  "Profwsor  at  theBrcakfasl-tabU-,"  "amvrrymuch  likootbrrmciu 
I  shall  not  6nd  out  wlitii  I  have  nM.-d  up  nty  alBtiities.  Wlial  n  hlutttd 
thing  it  is  that  Xaiure,  whoii  she  invented,  manufaetnred,  and  pRteDltd 
hor  aathors,  contrived  to  make  criti<:«  out  of  the  cliips  that  wrroMt 
Painful  as  tli«  tvsk  is,  they  nvver  Gail  to  warn  the  author,  in  ibo  mM 
imprvssivf  manner,  of  tlu:  prol>»hiliti<'it  of  failure  iu  wluit  be  ba*  andN- 
taken.  Sad  a*  the  nueesvity  U  to  ttieir  delicate  sousibilities,  ibej-  nent 
hesitate  to  adveKiae  him  of  the  decline  of  his  powers  and  id  |inM 
npon  him  the  propriety  of  retiring  heforv  he  sinks  into  imbmlitf^ 
Xot withstanding  the  irony,  which  l«  just  enough  so  far  as  it  rclatM[^ 
orduiary  crilieii>ni,  tliere  can  he  no  question  that,  when  an  autl 
powers  are  failing,  his  readers,  and  especially  t)i<»>e  who  have 
his  most  faithful  followers,  so  to  speak,  devouring  cnch  of  his 
It  liMU'H  from  hill  pen,  hcgin  to  recognite  the  decriasn  of  his 
before  he  is  himself  conscioiia  that  be  is  losing  airenglh.  The  ' 
Scott  may  be  cited  as  a  sufficient  illuslralion,  its  importance  in 
respect  being  derived  from  the  fact  that  he  had  long  been  «> 
admired  and  cnthu*iw*tically  appreciated  by  ihotM)  who  at  once 
nized  wgns  of  deterioration  iu  "  Count  Robert  of  Paris,"  and  **  CaS 
Dangerous." 

Yoi  judgment  is  most  difficult  in  snch  mattere.     We  can 
see  why  no  man  nliuuld  he  skilled  to  detect  the  signs  of  change  ia  I 
own  mind,  since  tim  self-watching  of  the  growth  and  decay  of  mia 
an  experiment  which  can  be  eondiieled  hut  once,  and  which  \* 
pletod  only  when  the  mind  no  longer  has  the  power  of  grasping  all  I 
observed  fuels  and  fumting  a  sound  opinion  upon  them,     Bnt 
even  more  natural  that  those  who  follow  the  career  of  some  great  i 
ahould  oHon  be  misled  in  their  judgment  as  to  its  varying  power, 
it  most  bo  remembered  that  the  conditions  under  which  such 
are  ezer^scd  newly  always  vary  greatly  as  lime  proceeds.     Tli«( 
cnmstance  affects  cliiefly  the  oorrectnesR  of  ideas  formed  u  to  the  d« 
of  mental  powers,  but  it  has  its  bearing  also  on  the  supposed  tncr 
of  these  powers.     For  instance,  the  earlier  works  of  a  young  aatk 
diffident  pi'rliaps  of  hin  strength,  or  not  quite  conscious  where  his  i 
etrcDgth  resides,  will  often  be  charaetitrixeil  by  a  weakness  which  i 
no  true  acnso  indicative  of  want  of  mental  power.    A  work  bjl 
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horwbcti  lie  liaa  mnil«  for  liiia^lf  a  uaiiit',  wlicn  he  koowa 
Dg  of  the  fiwUog  of  the  jtublic  as  to  his  |iowi-n,  and  wheu  aUu 
hIiu  leamiMl  to  di'tinguieh  iho  qualities  lie  poaeeBses — to  see  whore 
b  if  strong  and  where-  vi'ak — will  h.ivc-  sii  air  of  Etroogth  and  firm- 
WH  not  dur,  or  oril}'  parcially  due,  to  any  rval  {j^rotvth  uf  hi*  lavntal 
mrcnL  Bul,aa  I  have  said,  and  as  ex{j«rience  has  rc-|Jintu<lly  nbown, 
litioopituouslbrmedas  to  the  diminutioD  of  mpntal  power  that  the 
tmU  is  tooat  apt  to  bo  dvcvivod.  How  commonly  the  n-inark  is  hoard 
bt  So^nd-M  lilts  wriUen  himself  oal,  or  Siicli-a-onc  is  not  thv  taaw 
tvM,  wbcu  iu  reality,  aa  those  know  who  are  iotimaie  with  the  author 
jiooaiiarily  dismissed,  th«  deterioration,  justly  enough  noted,  is  A\W 
) rirmmstsucea  in  no  way  cKmin^eted  with  mental  capacity!  Tbc 
<kr  wlio  has  :tucM!i.>ded  in  establiahi]ig  a  reputation  may  not  have 
uy.very  commonly  has  not)  the  same  reason  for  exerting  his  powers 
f  the  fail,  as  be  had  wheo  he  was  making  his  reputation.  lie  may 
ire  less  leixarr,  more  company,  new  sources  <>f  diftlraction,and  «o  on. 
\t  earlier  work,  his  chef-eTfeuvre,  let  as  say,  may  have  been  produced 
I OM  great  efibrt,  no  other  subject  being  allowed  to  occupy  his  al- 
MWD  until  the  niairt«rpicct'  linil  been  com  pi  et  id — the  laier  and  in- 
ffior  work,  baalily  accepted  as  evidence  that  the  aullior'H  mind  no 
Bpr  preaerres  its  wonted  powers,  may  have  been  written  hurriedly 
sA  piecemeal,  and  subjeot«d  to  no  jealous  reTisiou  before  passing 
Iraogh  the  pres*. 

Here  I  Itare  taken  literary  work  as  afTonliii};  typical  instances.  But 
uihr  misappri'beiLsiona  are  coouuoa  in  other  de])artnieiiis  of  mental 
brL  For  example,  it  is  related  that  Newton,  long  Ixlore  be  was  an 
id  W»a,  said  of  himwlf  that  he  could  no  longer  follow  the  reav>ning 
f  Lis  own  "  Principia,"  and  this  has  commonly  been  aeecptitd  aw  cvi- 
laee  (hat  bis  mind  had  lost  power.  The  conclusion  is  an  altogether 
n>iv  one,  as  every  mathematician  knows.  It  would  have  been  a 
■Ij  woodt^ul  circumitauce  if  Xewloii  bad  been  alilc,  even  only  ten 
'  tvch-e  years  after  bis  maffitum  opun  was  completed,  to  follow  it* 
uming  with  satisfaction  to  his  own  mind — that  is,  with  the  fei'Uug 
It  he  still  ha^)  that  gra»p  of  the  subject  whieli  he  had  posse«s«d 
|NB,sfi«'  long  oonm-ntralion  of  his  thoiij^htii  upon  it,  be  wait  engaged 
Ihe  task  of  exhibiting  a  stimraary  of  his  reasomiig  (for  the  **  Prin- 
fk"  is  iicarccly  moro). 

[  c%a  giT«  more  tluin  on«  instance,  in  my  own  experience,  of  this 
eouDg  losa  of  fnasii-ry  over  a  mathematical  subject,  while  in  reality 
fe  mIimI  hu  certainly  not  deti-riurated  in  Us  |K>wer  of  dealing;  with 
||^ect«  of  that  particular  kind.  I  will  content  myself  with  one.  It 
ffnwd  that  in  1840  I  had  occasion  to  osamine  a  mathematical  ittib- 
H  of  no  Tvrr  great  dilScnlty,  but  involving  many  aasoeiated  rela- 
•s,  and  requirinj;  therefore  a  considerable  amount  of  oloee  attention. 
I  that  time  I  had  made  myself  master,  I  think  I  may  say  without 
it,  of  that  parttcniar  Mibjcct  in  all  >U  details.     Iteocnlly,  I  liad 
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Oooukin  to  rcaiune  the  stady  of  a  part  of  the  Rohjcct,  in  order  to  km 
to  eone  queetious  which  had  been  ask«d  in«.  Greatly  (o  Dif  auojof 
aoep,  I  found  that  I  hiid  npjnretitly  lost  my  grasp  of  it.  The  relalioni 
involrpd  wrancd  more  complex  than  thry  had  before  np]>carod  lotiw; 
and  I  should  there  and  then  have  diamii*«d  the  iinbjcct  (not  hnring 
leisure  for  mere  mental  ex|>erimenlB)  with  the  feeling  ihal  mynraglli 
for  mathemalicnl  iniiuirirs  had  dimiutRbed.  But  the  rabjeet  cbiDctd 
to  bo  one  tliat  I  oould  not  dhimiMt,  for,  though  tho  qiH-Ktion«  dircntr^ 
to  me  might  hare  been  left  nnaiisirered,  the  time  had  come  wMrh  I 
bad  aasignod  to  myself  (and«r  cert a>Dev«Dlaalitiea  then  realiied)l«ri 

Lyomplric  R'Mtatf'ment  of  my  vi«wf>,  rnforiTcd  and  reiterated  in  (frrrv 

F|iOMiblf  war,  until  a  certain  rouree  depending  upon  them  «)ionl<l  biT« 
been  adopt«d,  or  *lse  lb«  diacuMion  of  the  matter  rendered  uaeleat  h; 
lapse  of  lime.  I  soon  fonnd,  after  r4.-flnraing  my  etndy  of  the  nl^Mli 
that  it  wax  far  morn  eompletolr  within  my  grn«p  than  before— in  Eut, 

kon  reacquiring^  my  knowledge  of  its  details,  (he  probleniM  inralnJ 

'appeared  to  me  as  mere  tnathematical  child's-play. 

The  great  difficulty  in  judging  of  the  growth  and  devvlopmsnl «( 
the  mind  consiatit  in  the  want  of  any  reliable  mcatiure  of  nettil 
etrenglb — any  mental  dynamometer,  so  to  speak.    Our  coioprtiiiro 
examinations  are  attempts  in  thin  direction,  but  very  imperfect  oom, 
a*  experienoo  has  long  since  shown.    Neither  acquired  knowlcdgS,BCf 
the  power  of  aoqniring  knowledge,  ia  any  true  measure  of  raoul 
Btreiigth.     The  power  of  solving  mathrmnticsil  problems  is  not  nwM- 
sarily  indicative  rrrnof  muthi-niiiticiil  power,  fnr  lens  of  general  mcirtlL 
pinrer.    The  ordinary  testa  of  olasueal  knowledge,  again,  have  lilfl 
real  relation  to  mental  strength.    It  may  be  urged  tliat  oar  moutM 
nent  men  hnvo,  for  the  most  part,  been  distinguished,  at  school  or>A 
vcreity,  by  eilhi-r  maihemat.ieal  or  elasslciil  knowledge,  or  both.    ^Ifl 
is  doubtless  true;  but  so  it  would  be  the  ease  (hat  they  would  bail 
distinguished  themeelves  abovo  their  fellows  at  public  school  or  ^1 
vepsity  if  the  heads  of  ihew  cKtabliKhmentii  had  in  their  wisdon  sfl 
Chinciie  pur.xling  .i«  the  primary  t«'St  of  merit.     Tito  powerful  oiiH 
will  show  its  superiority  (in  general)  in  any  task  that  may  be  as>^lM 
it ;  and,  if  the  test  of  distioction  is  to  be  the  skillfhl  coostructiM  fl 
(ireck  and  Latin  verse,  or  re.idincss  in  trcaling  mathematioal  prvUt^J 
a  youth  of  good  powers,  unless  he  Xtv.  wanting  in  ambition, will  ncqitfl 
the  necessary  (inaliflcatioiis  even  though  be  has  no  special  tasie  fl 
classical  or  mathematical  learning,  and  is  even  perfectly  assorvd  tlfl 
in  afU>r>life  he  will  never  pen  a  sapphie  or  set  down  an  equation  fl 
motion.  I 

lu  passing,  I  may  note  that  nearly  all  our  attempted  nMssniviMM 
of  mind  depend  too  much  on  tests  of  memory.  It  is  not  ncogiuH 
snfficit-nily  that  the  part  which  memory  plays  in  the  working*  ofl 
powerful  mind  is  subordinatt^.  A  good  memory  is  a  very  as«fnl  M 
▼ant  -,  nothing  mors.   In  tJie  really  difficult  mental  proccsaes,  rocimii  J 
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,  >t  IfMt  what  ia  CAiniiionly  umlerstnoil  by  tbe  t«nn— playii  a  very  im1 

C^ '  tTDftonanc  ]>arU  Of  oonree  a  weak  m^niury  U  im  ubnost  fainl  ot>!it(iH 
^^.,  tu  vlTective  thonght ;  lint  I  nm  not  comparinf;  t]i«  irortb  of  a  {{ood' 
L  ^ ,  raenuinr  and  a  bad  <n>i*,  but  «f  nn  average  memory  and  ono  «xc«p* 
t  _  lioDilly  jFoiirerfuL  I  cftuwive  (bat  (iuit<>  a  large  proportion  of  the 
moot  profound  thinkers  are  falisficd  to  exert  their  memory  very  nwxl- 
mtoly.  It  is,  in  fact,  u  distraction  from  oIom  thonglit  to  exert  tbe 
■uniory  orrnnneb  j  aiul  a  ihaii  engaged  in  tbu  Mudy  of  iin  abstruse 
iab}eet  will  commonly  rather  liiru  lo  his  boolt-shelvca  for  the  in- 
I)  W|  fonution  he  requires  than  tax  his  memory  to  supply  il.  Tbe  cane 
(Mtmliles  somewhat  tbat  of  tbo  mnthcmatieian  who  from  time  to  time, 
M  his  woric  proceeds,  requin-a  tlilii  or  that  cakulatloii  to  be  elTocte^l. 
He  wilt  not  leave  the  more  engrosaing  questions  that  he  baa  in  )ii» 
tKitigbtd,  lo  go  throngh  proc«RM»  of  arithmetic,  but  viti  adopt  any 
•*»dr  reftouree  which  leavea  bim  free  to  folWw  vrlthont  check  t 
Ma  of  bia  rvsaonlng. 

It  would  be  perhaps  difficult  to  devise  any  raeana  of  readily  meai 
Btngmentnl  powor  in  examination  or  otherwise.     The  memory 
•■Ufuredly  unsafe  ;  but  it  wonid  not  be  ea»y  lo  sug)^evt  ■  n-ally  rol 
*Mc  oii«.     I  may  remark  tbat  only  tbotie  oxperieniH'd  in  the  matt 
Uaicntand  bov  muob  dependH  on  memory  in  our  competitive  exaav-' 
UMtioBK.     Many  questions  in  the  examination-papers  apparently  re- 
^BJrp  tbe  oiorciMi  of  jndgment  rather  than  memory;  hut  those  wb 
Vsow  the  ieit>i>ookH  on  which  the  qncstionH  arc  baiircd  are  awarr  th 
^ke  Judgment  to  b«  written  down  in  anitwcr  ia  not  to  W  f<H-tn(!d  bii 
*•  be  quoted.      So  with    matbematienl    problems   which    appear  to 
^wquire  original  conceplione  for  iheir  solution:  in  nine  c;tses  out  of 
*«u  such  problems  aro  «-ither  lo  bo  found  fully  solved  in  mathematical 
^rorks,  or  others  so  nearly  rcaembling  them  are  dealt  with  that  no  akUl 
■■  required  for  their  solution. 

I  must  confess  that  I  am  somewhat  snrpriHcd  to  find  Wradell 
■^olmce,  who»c  opinion*  on  such  matter*  arc  usually  nlto^ber  ^•1^^J 
^Ue,  roeommemling  a  test  of  mental  jmwer  depending  on  a  quality  o'^l 
■*»raiory  even  inferior  to  that  usually  in  question  iu  competitive  exatfr  ^1 
'naiioiva.     "The  duration  of  a«6oci.ttc<l  imprciwions  on  tiic  memory      . 
^iitfm  raatly,"  he  sayt,  "%»  we  all  know,  in  dtfFcrent  individuals.    Bnl^H 
»»  ottering   drstiiKlly  a  Mrie*  of  unconnected   numbers  or   leitei*^' 
■^tCm  a  snccdssioD  of  careful  listeners,  I  have  been  surprised  to  6nd 
*•">•  generally  they  break  down,  in  trying  to  repeat  l.hem,  between 
wvvtq  and  ten  fignrva  or  letters i  though  here  and  there  an  indivldnal 
'■Vf  be  depended  on  for  a  larger  number.    Pepya  mentions  a  pcrsoa 
<s-bo  coald  r«peat  sixty  unconnected  words,  forward  or  backwar<l,  and 
I^rform  other  wonderful  feats  of  memory ;  but  this  wb«  a  prodigy.' 

'"nit  it  RoiUnit  lo  the  »I«T}  U>M  itj  &miK*  at  hiiD*(<ir.  wul  mUI  more  o(  •  frie 
**  *K«u  PonliM  XrtW  (Jfn»J«t  li  inijtht  be  ■iiicce'tnt),  or  m  Ihii  olhir  n-UiInn 
""■•SiSboataesKslnyeaagConiDiia."     Thonot^  I«  Uolmw'n ;  but  thoKiitv  lulb 
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I  suspect  ire  have  in  this  and  similar  trials  a  v«ry  eitaple  menul  if' 
namomotvT  nbicli  may  liiid  itH  plucv  in  nlticniioa."  El  .ifip«are  lo iir, 
on  lUi;  uontrnry,  that  U'stH  of  the  Iciud  diould  bf  a«  littli;  i»ci)  a*  ni; 
be.  Mt'mory  will  always  bave  an  iinrair  predominance  in  coraptthhe 
examinations ;  but  teste  vliicli  arc  pnrely  mnemonic,  the  judgmni 
being  in  no  way  wbatcvrr  eallt-d  upon,  ought  not  to  b«  introdand, 
and  should  t>o  diitrarded  aa  hooii  ax  ponHible  wlit^re  already  in  loo.' 

It  b  worthy  of  noiioe  that  tlie  growth  of  tlie  mind  is  often  secco^ 
panied  by  an  apparent  Iom  of  power  in  partienlar  re«pocts ;  %a&  tldl 
fact  is  exceedingly  important,  pcpccially  to  all  wbo  deeiro  to  eftimt* 
the  condition  of  tlieir  own  mind.  The  mental  pheiionienon  (tM 
(not  very  correctly)  absence  of  mind  i»  often  Kigarded  by  the  potn 
experiencing  it,  and  still  mora  by  those  who  observe  it  in  hioi, mi 
proof  of  fniting  poircrs.  But  it  oltcn,  if  not  generally,  BCCOBip*DiN 
the  inereattc  of  mental  power.  Newton  displayed  absence  of  wifid 
much  more  fretjucntty  and  to  a  much  mora  marked  degrt-e  when  Mi 
powcrv  were  at  their  highei<t  titan  in  hin  youth,  and  not  only  did  Vt 
stance^  twcomc  nmch  lesa  frc^iueiit  when  ho  na-s  at  an  advanefd  ^ 
but  the  opposite  qaality,  sensitiveness  to  small  annoyances,  bcgai 
then  to  be  displayed.  Kvcn  an  apparent  impairment  of  the  mtwuy 
is  not  necessarily  indicutive  of  failing  mental  powers,  since  it  b  oftti 
iIk  rasnlt  of  au  incn-aa^i]  concentration  of  the  attention  on  utgcct* 
[  apecialty  eallinjj_for  the  exercise  of  the  highest  forms  of  mental  poiw 
— as  analysis,  comparison,  gcncruliroition,  and  judgment.  I  hsn 
flln-ady  not,e<t  that  profound  thinkers  often  refrain  from  exercising  tlit 
memory,  simply  to  avoid  the  distraction  of  their  thoughts  from  tki 
main  subject  of  their  stndy.  Bnt  this  et«tcme»t  may  be  exteaM 
into  the  general  remark  tliai  the  most  profound  atadeuta,  whetliaef 
physical  science,  mathematics,  hirtorj",  politics,  or,  in  fine,  of  any^fr 
cult  subject  of  research,  are  apt  to  give  the  memory  less  exercifu  tbtf 
shallower  thinkers.  Of  course,  (he  memory  is  exerted  to  a  ccasidtf- 
ble  degree,  even  in  the  mere  marshaling  of  thoughts  before  iheotitf 
can  be  formdl  or  weighed.     But  the  greater  part  of  the  mental  actio 

ticaud  tnitancn  lUll;  u  romtrlikbls  w  Ihow  here  rcfctrcd  Iol    F«r  iBstaam,  ibn  b* 
cut  or  m  AmcrlMD  fndiia  rho  could  repot  twoity  ta  ibirlf  lines  of  Bans  >1U 

thsd  bran  i«*d  ones  t«  htm,  though  he  kncv  notliioit  of  tbcGnck  Imgit^*;  Bti 
IiO««r  of  repcoling  fmeiiearj  •  long  (lUugc  »flcr  it  hiu  bc«n  bill  omoc  f«id  i* 
tlmUar  to  that  of  rrpMtcng  uncoimccttJ  numburs,  Ictttrs.  oi  wonb  TWi  pi»*  I* 
keen  piMicMCtl  to  ■  renurkabte  di^i«e  hj  psnioii)  b  do  wsj  Attinpiisbed  bf 
Bbllit:! 

■  It  ma;  pcrhapa  or«nr  to  tfa«  reader  tbnt  1  itho  «riiu  tnaf  oI^jMl  M  tB*(MM 
becuiM  ther  would  act  unfavoniUy  if  tiwj  wvrT  >|>|illtil  to  nj  ova  nntal 
T1>«  tDrctse  U,  lioweTi-r,  tho  cue.     I  tan  it^\  coinpcUllTc  cxamlBalkau  In  akU  1 14 
an  uadon  adranltme  ovtir  other*  becaniR  mj  mciDory  chancca  lo  be  vm^  iMnilliS  laf 
parikuUr  rtiptvi :   In  tii  gcncr^  nature  my  mcmorj'  <i  about  niaal,  I  bnaglM^  to  I 
average,  pcrhupt  it  it  belter  ihan  the  arerigo  (or  fa«(«,  and  raibn  bebnr  (he  atmci 
■fast  i*  comiDunlf  called  tearnmg  "b]t  bcait : "  but  il  I*  •itifaUrl)'  mUtiiiTc  for  Ibal 

,  ^t-niattcT  of  paMsgta  nod  evfritigKi. 
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4n<Acd  to  the  fortnation  or  discussion  of  thoorict  ii  only  indirectly 
dependent  ufwo  tbo  eKorciso  of  incmorj, 

Subj«ct  to  tko  conMidcratioiiii  suggvatod  ahove,  we  may  fairly  form 

wrepiniOD  ai  to  the  general  lawa  of  tbe  dcvolopmeDt  of  mind,  by 

tumiiiing  the  lives  of  diBtmp;uiBhed  men  and  taking  tli«  achiovtimenl 

o(  their  boat  work,  that  by  whlcli  tlicy  havo  made  their  mark  in  tbo 

TerlJ's  history,  as  indicative  of  tho  cpocli  when  the  taiiid  liad  attained 

iUgrtatest  developmeiiL     Dr.  Beard,  of  New  York,  baa  recently  col- 

keted  some  atalistical  results,  wbicb  throw  tight  oii  the  subject  of 

■ntnta]  growtb,  though  we  must  nolo  that  a  variety  of  collateral  citv 

eumftaiiees  have  to  bo  taken  into  account  Wforc  any  sound  ojiiniOB 

na  be  forme<l  aa  to  the  Justice  of  Dr.  Beard's  conclusions.     He  states 

thtl "  from  an  analysis  of  tbe  lives  of  a  thousand  representative  men 

<a  all  the  great  brftttchoe  of  human  efl'ort,  ho  bad  made  tho  discovery 

thtl  tbe  golden  decade  was  between  thirty  and  forty,  the  silver  b^ 

lliVtii  forty  and  fifty,  tbo  brazen  between  twenty  and  thirty,  the  iron 

kttween  fifty  and  sixty.    The  superiority  of  youth  and  middle  life 

OTtr  old  age  in  original  work  appears  all  tlie  greater,  when  wo  con- 

■ider  Ihe  ^ot  that  nearly  all  the  potitions  of  Iwnor  and  profit  and 

pttitige— profcMOrsliip*  an<l  public  stations — are  In  the  bands  of  the 

"ti    Repntation,  like  money  and  position,  is  mainly  confined  to  tbo 

*>td.   Men  are  not  widely  known  tiiilil  long  after  they  havo  done  tbe 

*«k  that  gives  them  their  fame.    Portraits  of  great  men  are  a  delo- 

■Hn;  Btatnes  are  lies.    Thoytro  taken  when  men  havo  become  famouR, 

*luek,  on  the  averagt*,  is  at  least  twenty-five  years  after  they  did  the 

*«kwhi«h  gave  them  tlieir  fame.    Original  work  requires  enthuaiasm. 

Uil)  tbe  original  work  dono  by  men  under  forty-five  were  annihilated, 

^  world  would  be  redaocd  to  Wrbarism.     Men  are  at  their  best  at 

^t  time  wbcn  enthusiaam  and  experience  are  moM  evenly  balanced ; 

^■■period  on  the  average  is  from  thirty-eight  to  forty.    Afler  this 

P^od  Cfa«  lav  is  that  experience  increases  bat  enthusiasm  declines.   Id 

^  lifii  of  almost  every  old  man  tliere  comes  a  point,  sooner  or  later, 

^btn  expcrieDce  ceases  to  have  any  educating  power," 

There  is  much  that  is  true,  but  not  a  lillle  that  is,  to  say  the  least, 
^^Qbtful,  in  the  above  remark*.  The  childrt'n  of  a  man's  mind,  like 
't'oae  of  hit  body,  are  commonly  bom  while  lie  is  in  the  prime  of  lifi& 
^ttl  it  mast  not  be  overlooked  that  it  is  precisely  because  of  the  origi- 
*M  work  done  in  earlier  life  that  a  man  as  be  grows  older  is  com- 
'^^Hily  prevented  from  aeoomplishiDg  any  great  amount  of  original 
*0riL  Nearly  the  whole  of  his  time  is  ncce-iftarily  oooupied  in  mature 
^B  the  work  origiuat«d  earlier.  And  again,  the  circnmslance  that 
'"floally)  a  man  finds  that  tho  work  of  his  earlier  yearn  remains  incom- 
N*tf  and  unsatisfactory,  unless  tbo  labor*  of  many  tH>quciit  years  arc 
''^Toled  to  it,  acts  as  a  elieek  upon  original  investigation.  This  re- 
^•rkbn!  no  bi-aring,  or  but  slight  bearing,  on  certain  forms  of  literary 
^rk;  but  iu  nearly  every  other  department  of  btuoati  effort  men 
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I  euspeet  ymP*  years  find  themBcIvea  indisposed  to  ondertake  or^^ 
namomi^ter  i*>t  Cram  any  vant  or  power,  but  be<^use  tb«y  recognite  lly 
on  tliv  con  Eufficiont  timo  dors  not  romain  for  thrm  to  bring  inch  vort 
be.  jM^j^faclory  iitttuc.  Tliuy  fiM:l  that  lliey  woul<l  liuve  to  Usvs  (( 
kHj^nUiv  Tearing  of  tiieir  uieulai  odaprin^;.  ^ 

1^^  It  caniwt  be  questioned,  howeTcr,  tbac  with  old  ag«  tbere  com^ 
real  physical  incapacity  for  originul  work,  while  tho  power  of  milm^ 
in;;  past  work  rcmiiiiiit  oompnni lively  but  little  iinpatred.  Dr.  Cu^ 
pcntiT  liiix  w)i<in-»  how  iliis  may  partly  be  eijiUined  by  (be  fJiiiidl 
changes  which  lead  in  old  ag«  to  the  weakening  of  Ihc  metDory;  tr 
perhaps  we  shonid  rather  My  tliat  in  tlic  lottuwing  pai^age  hb  r^ 
I  marks  respecting  loss  of  memory  serve  to  illustrate  thu  Io*s  of  hniir, 
power  geitenlly,  aud  especially  of  the  [Miwi-r  of  forming  new  UmiS 
old  age.  "llie  impairment  of  the  memory  in  old  age,"  he  i^| 
"commonly  shows  itself  in  regard  to  new  impressions ;  tboM  of^| 
earlier  period  of  life  not  only  remaining  in  full  dixtioctness,  1mU^| 
it  would  si-ttru  increasing  in  vividnc**,  from  the  fact  that  ths  eye  ii^| 
distracted  from  attending  to  them  by  the  continued  influx  of  in^l 
«ons  produced  by  passing  events.  The  extraordinary  persistea^f 
eariy  impressions,  wh«n  tlio  mind  seems  almost  to  have  cesfc^H 
rvgiatcr  new  ones,  it  in  remarkable  aceordancc  with  a  law  of  Dnlr^| 
I  have  formerly  referred  to.  It  is  whea  the  brain  is  groning  tlis^H 
direction  of  it«  stmctare  can  bo  most  strongly  and  perststto^f 
(query,  lastingly)  "  given  to  it.  Thus  the  liabits  of  thought  eom^^ 
be  forme<l,  and  those  nerve-tracka  laid  dun-n  which  (as  the  phy^H 
gist  believes)  constitute  the  mechanism  of  association,  by  the  t^| 
that  the  brain  has  reached  Its  maturity;  and  the  nutrition  oC^| 
organ  continues  to  keep  up  the  same  mechanism  in  accordance  ^H 
tlie  demands  npon  its  aetirity,  so  long  as  it  is  being  called  iBto^J 
I'*urther,  during  the  entire  period  of  vigorous  manhood,  the  brain^H 
the  muscles,  may  bo  taking  on  somo  additional  growth,  ntbcr  ^| 
whole  or  in  special  parts ;  new  tissue  being  dcrclopod  and  kept  »^| 
the  nntritive  proocss,  En  accordance  with  Die  modes  of  action  to  ^^| 
the  organ  is  trained.  And  in  this  manner  a  store  of  *  impreasiao^H 
'traces*  is  accumulated,  which  may  be  brought  within  the  'spho^H 
consciousness*  whenever  tho  right  suggesting  strings  are  Uio<^| 
But,  as  the  nutritive  aotivily  diminishes,  the  'wasto'  becomes  ^H 
rapid  than  the  renovation ;  and  it  would  seem  that,  while  (to  ^H 
commercial  analogy)  t)ie  'old-eMabli^ied  housaa*  ke«p  tl>Mr  gi'^l 
those  later  firnts,  whoM  basis  ia  less  secure,  are  the  first  to  en^H 
away — the  nutritive  activity  which  yet  suffices  to  maintain  the  ^H 
nal  structure  not  heing  capable  of  keeping  the  subsequent  s4£^H 
to  it  in  working  order.  This  e.irlier  degeneration  of  Ut«r>to^| 
Mniotures  is  a  general  fact  perfectly  familiar  to  the  pbysiolO|^n.^H 
One  of  the  most  remarkable  featares  of  mental  devolopnent,  ^| 
acLcrisiic,  accor<Ung  to  circumsuoces,  of  mental  growth  andof  m^l 
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itWf,  u  Uie  cluui^  of  UHe  for  mental  food  of  variou*  kioik.  Every 
MO  tnaBt  Iw  conscious  of  tba  fact  thai  books,  aud  the  aubjectw  of 
ihMgbl,  loHo  t)i«  tnterwt  thoy  onco  bad,  aiaik'mg  way  for  others  of  a 
diftnoi  pAinrc,  The  fjiroritv  «nUior,  nhwx;  words  wo  n-ud  nnd  re- 
Rtdwilb  coutiimally  frcnb  eiijoymont  in  youtb,  appi-ani  dull  itnd  un- 
loterneting  as  the  mind  grows,  aiid  becomes  unendurable  in  atlvaui.'cd 
Jtxn.  And  this  »  not  mervty  tho  cScct  of  familiarity,  I  kueir  one 
vhowaa  atxct  tired  of  reiuling  the  workM  of  a  fiinioun  tutxkTD  novel- 
ittontil  tbe  age  of  twt-nty-five  or  thereabouts,  when  it  obaticed  Uiat 
In  «M  placed  in  circumsiancos  which  caused  novol-roiuUng  to  be  ao 
■nfrrqacnt  occupation,  and  in  point  of  fact  certain  wovka  of  this 
lutituf  were  not  0[>eiiicd  by  him  for  ten  or  twelve  years.  He  sup 
PCMd,  wli«ii  at  tbe  end  of  [but  time  be  took  up  odo  of  these  works, 
tibt  bo  should  find  even  inoro  than  the  pkasurc  he  formerly  had  in 
ttiiitug  t^  since  the  story  would  now  have  something  of  novelty  for 
^uid  be  bad  once  thoroughly  enjoyi-d  n.-ading  it  even  when  be 
*lauil  knew  the  work  by  heart.  Itui  be  no  longer  found  the  work  in 
DitUatt  int«rvcting;  the  humor  seemed  forced,  tho  pathos  afTeoted, 
lb  «)oqneaoo  false ;  in  tih<»rt,  he  had  lo*t  bia  lasto  for  it.  In  tho 
Ono  time  the  works  of  aiiotlier  e<)iinlly  famous  hiunorisl  had  acquired 
■  new  value  iu  bis  estimation.'  They  had  formerly  aeemcd  nthar 
Wry  reading;  now,  every  sentence  gave  ci^oymcnt.  Thoy  appeared 
Boir  u  books  not  to  be  merely  tasted  or  swallowed,  as  Bacon  hath  it, 
l^fto  bo  chewed  and  digested."  The  change  here  described  indi- 
'Vtd  (in  aocordanco  at  least  with  tbe  accepted  eotimates  of  the  nov- 
^asd  humorist  in  question)  an  increase  of  mcutal  power.  Bnt  a 
'atMte  for  particular  writings  may  Imply  the  decay  of  mental  power, 
^  also,  more  generally,  a  tendcnoy  to  disparagement  is  a  very  com- 
mon indication  of  advancing  mental  age,  "  Tbe  old  bruin,"  says 
"cadell  Holmes,  "  tliiuke  tlie  world  grows  worse,  as  tlte  old  retina 
ll>iDk>  the  eyes  of  needles  and  tho  £ractioiu  iu  tho  printed  sales  of 
■ocks  grow  emnllor." 

Another  singular  cffcot  of  advancing  years  is  sliown  by  the  tan- 
"»ty  to  lepeiitjon.  It  is  worthy  of  notice  that  this  peouliar  mental 
(WoBenon  baa  been  clearly  associated  with  physical  deterioration 
^flha  wbstaoco  of  tho  brain,  becanae  it  may  be  brought  about  by  a 
"^  or  by  disease.  Wendell  Holmes,  speaking  of  thin  p<.-uuliarity, 
'**arks,  "  I  have  known  an  aged  person  repeat  tbe  Haiiiu  quvHiioii  five, 

*  PntaUf  (Iw  b«M  nwsni  of  kaling  (he  dnwIopuKat  of  one'i  o>n  mind  cooiUU  In 
"^U^f  tbe  c*liiu>l>  (orawd,  at  dibreat  tioiM,  of  ths  raluo  of  loina  aunduil  work. 
"tMni  diOtrcDt  ctsMMOf  vritias  ahould  l>e  employed  to  tcsl  dilTotonl  fBcaltiM  ct 
'Waikt  A  pood  gencnl  test  ms;  b«  fuiiad  ia  Sh»ktK|i*<iirt'i  pUja,  tad  pcihapi  Mill 
^^  ta  SMM  of  8hslE««pMr«'«  •onn«ls.  Ai  the  mind  gjviit,  it*  power  of  spprwistiiig 
^*Wpt»rc  lacraM* ;  siu]  ih«  ^mt  wlrsnta^  of  tlii*  pArilviilsr  IG*(  it,  Ibit  the  mind 
**M«wrgrow  it.  Ub  Ukt  tho  ituidard  by  whleli  t1i*  onrKMiK  locBSUrn  reoniiu, 
'^vU  «twur«  OMB  of  all  bdgbM,  not  Ullag  nco  when  |;Uati  *m  brougbt  (o  be 
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six,  or  »cven  timett,  durinj;  the  same  Imef  TisiL    Ererybodj-  knMiV 
the  archbishop's  Unror  of  apoplcxf  in  tbo  mtrmory  as  in  the  other  meo- 
tal  power*.     I  uaa  once  asked  lo  nee  a  woman  who  had  jn»t  be«  in- 
jured in  the  street.     On  ooniiiig  to  herself,  '  Where  am  I  ?    Wb«  bw 
happened  ? '  ^he  asked.    '  Knocked  down  by  a  hor»-,  ma'am  ;  »tuiiDd 
a  little ;  that  is  alL'    A  paute, '  while  one,  with  moderate  haste,  mighl 
oount  a  hundred;*  and  then  again,  'Where  am  I?    ^Vh3l  hu  "tit^ 
pened?'    'Knocked  down  by  n  horae, ma^am ;  slunniNt  u  litilv;  tlit 
is  all.' "    (Mr.  llolmes  appears  to  haro  syinpattiued  with  the  patieM'i 
■Dentat  condition.)    "  Another  pansc,  and  the  same  question  agtii{ 
and  (o  on  dnring  the  whole  time  I  was  by  bor.     Tbe  same  tendeocf 
to  repeat  a  qnestiou  indefinitely  has  been  oheerved  in  n-tnming  mta- 
bere  of  tfao«o    worshiping   auembliea  whoso  favorite   faynm  is  'VT* 
won't  go  home  till  morning.'     Fk  meinory  then,"  he  proceeds,  "an^ 
teria]  record  ?    la  Khe  brain,  like  the  roek  of  tlic  Sinaitto  Valley,  *Hfl 
ten  all  over  with  ioECriptions  loft  by  tbo  long  euravana  of  thongbt,M 
they  have  passed  year  after  year  throiicrh  its  mysterioos  rec««e« 
When  we  see  a  di.itant  railway-train  sliding  by  as  in  the  same  liofl 
I  day  after  day,  we  infer  the  existence  of  a  truck  which  guides  it,   Sfl 
rwben  some  dear  old  friend  begins  that  story  we  rememlier  to  wtAf 
Bvitching  off  at  the  aceu*loincd  point  of  digreseioD;  coming  tefl 
d«ad  stop  at  tlie  puxxling  question  of  chronology ;  off  the  ixvk  M 
the  matter  of  its  being  firat  or  second  oouein  of  somebody's  annt;  iifl 
on  it  again  by  the  patient,  listening  wife,  who  knows  it  all  ai  dfl 
knows  her  well-worn  weililing-ring — how  can  we  doubt  that  there  it  ■ 
track  laid  down  for  the  story  in  some  permanent  disposition  of  4fl 
thinking-marrow?"  ■ 

We  seem  to  recognize  here  a  proce«a  of  change  in  the  brain  confl 
•ponding  to  that  whieh  lake^  place  in  the  body  with  advancing  Tf^| 
—the  induration  of  its  *ul>»iance,  no  that  it  loees  flexibility,  and  thJ 
while  readily  accomplishing  accustomed  work,  is  not  readily  adiplM 
for  new  work.  Our  old  proverb,  "  Von  can't  teach  an  old  dog  mI 
tricks,"  indicates,  coarsely  enough,  but  justly,  the  peculiarity,  as  «M 
mi-ntal  as  bodily,  to  which  I  refer.  There  is  not  a  loss  of  power,  bolB 
loss  of  elasticity.  Wo  see  aged  men  working  well  in  the  roatine  wofl 
to  which  they  have  been  accustomed,  bnt  failing  where  there  is  ooetiifl 
for  change  either  of  method  or  of  opinion.  Again,  one  recogniieadH 
peculiarity  in  the  scientific  worker,  whence  perbap*  we  may  regardfl 
r«  a  fortunate  ciroumatance  that  the  tendency  of  the  aged  niiulifl 
^eords  with  its  faculties,  so  that  old  men  do  not  readily  undertake  aa 
work.  Perhaps  do  more  remarkable  instance  could  be  cited  of  tifl 
eombiiiation  I  refer  to — Uie  posKesHion  of  power  on  the  one  hand.  iH 
the  want  of  ctasticiiy  on  the  other — than  the  remarkable  papers  on  ill 
universe,  wrilton  by  Sir  W.  Berschel,  in  the  years  1817  and  1818,  dfl 
la,  in  his  seventy-ninth  and  eightieth  ycar«.  Wo  find  the  veufl 
utronomcr  proceeding  iu  the  patli  which,  more  than  forty  ycarv  baiiM 
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te  1i»d  narked  oat  for  hiroKlf;  bat  the  very  elc&dtti«88  Mid  Btrengtb 
0(  purpose  with  which  he  purau^s  it  indicato  the  <lvgr«o  to  wbicli  bis 
mtnd  had  lost  iu  wontod  vlosticit}-.  lu  1784  and  \',^b  he  wm  trav-  . 
miag  >  portion  of  ihc  snmu  road.  But  tlicu  lie  was  iu  the  prime  of 
loi  powcn,  vid  ucordinglf  we  recognize  a  vcruititity  which  enabled 
bim  to  test  and  reject  the  methoda  of  research  which  prnontod  them- 
ulna  to  bia  mind.  It  was  in  tbotto  yean  Umt  he  invented  his  fitmoua 
(udtodof  atargaoging,  which  our  text-books  of  aslrotiomy  prcpos- 
Urauly  adopt  as  if  It  were  aii  eslnbliehcd  and  rcco^j^uizi-d  tuetliud  of 
MiMtino  raaeantfa.  But  Ilerachel  hiinaelf,  allcr  trj'ing  it,  and  Balisfy- 
%  bimse-lf  that  it  was  unsound  in  prinoiplc,  abandoned  it  ultogolhoi-. 
la  1917  1h>  adopted  n  method  of  rusvaroh  equally  requiring  to  be  U'stcd, 
Wl,  in  my  oonvtution,  ei]ually  incapable  of  standing  the  test ;  but  ho 
M*  worked  upon  l>)e  plan  he  had  devised,  without  subjecting  it  to 
>i>7  t«n.  Nay,  rvsiilts  which  only  a  few  yearx  brfoi'e  he  would  cer- 
Uinly  liave  rejeeied— for  he  did  then  iiotually  reject  results  whicb  1 
vncepen  to  the  same  objection — passed  muster  iu  1617  and  1818,  and 
M  recorded  in  his  papers  of  those  datra  without  comment.  We  may 
ttngoise  aitotltor  illustration  of  the  loss  of  elasticity  with  advancing 
fWi,  in  the  obstinacy,  one  may  even  any  the  perveritity,  with  whit^ 
8>r  baao  Newton,  in  the  latter  years  of  his  life,  adhered  to  opiaiona 
onotrtain  poinu  where,  as  has  since  been  shown,  he  was  uuquestioo- 
iblj  wrong,  and  where,  had  bo  poss«Mod  his  former  mental  venatility, 
at  mnat  have  perceived  as  much.  Comparo  this  wilh  liis  conduct  in 
•mBw  yean,  when  for  nineteen  years  lie  freely  abandoned  his  theory 
^gravitniion — though  lio  had  fully  rcoogitlied  its  surpaHiting  iinpor> 
*me  simply  because  certain  minute  details  were  not  HatiaCuctorily 
*MoaiM«(l  for.  Many  other  instances  might  be  cited,  were  it  worth 
*Ute,  to  show  how  the  mind  commonly  obungM  when  approaching  an 
'^Unced  age,  in  a  mauncr  com-spunding  to  that  budily  eliange — that 
lifiUM  and  want  of  elasticity,  without  any  marked  loss  of  power— 
*bick  eomea  on  with  advancing  years.  That  old  age  does  not  ueoea* 
■•^ly  tavolve  any  losa  of  power  for  routine  work,  has  been  clearly 
*^*n  bt  the  lives  of  many  eminent  men  of  our  own  era.  The  present 
AitrQiioiDer  Royal  for  Kngland  affords  a  remarkable  iltuairation  of 
*"*  bet,  as  also  of  the  OMociatod  fact  that  new  work  is  not  ea.'iily 
*'l>>md,  Dor  an  old  mistake  rca<lily  admitted  or  corrected  at  an  ad- 
*>*9cdago. 

It  is  well  pointed  out  by  Dr.  Beard,  in  the  lecture  to  which  I  have 
''"ady  referred,  that  **  we  must  not  expect  to  find  at  one  age  the  men- 
t*l  ^nslifications  doe  to  another  age — we  mnat  Dot  look  for  eiperienog 
*Bil  ottuion  in  youth,  or  for  aupplcncM  and  versatility  in  ago.  We 
*^ht  also  to  apportJou  to  the  various  ages  of  a  man  the  kind  of  work 
■M  suitable  to  them.  Positions  whicb  require  mainly  enthusiaKOi 
<a4  original  work  thould  be  tilled  by  the  young  and  middle-aged  ;  po- 
thU  re<i(tir«  mainly  exjtvriuuco  and  routinu  work,  should  be 
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filled  by  thoM  in  tnatTiro  and  sdnncfd  ltf«,  or  (as  in  cl«rhBhipi)  bf 
llio  young  who  have  not  yet  reached  the  golden  dpcade.  The  <oar> 
mous  Ftapidity,  and  baekvarduees,  and  red-tapeUmi,  of  all  deporttMnu 
of  govcmtncnu  erprywhere,  an  partly  dm-  lo  the  fact  tliat  tbej  vt 
too  mnt^h  controlled  by  agp.    Tlie  conservatiflm  and  inferiority  (Joet 

I  l^e«  arv  aimilarly  expliitncd.     Some  of  those  who  control  the  petit; 

I  of  college* — presideitts  an<l  trutit<:e> — ahbuld  bo  young  and  middle 

I  aged.    Jonmalism,  on  (be  other  hand,  baa  Buffered  from  reiative  exeat 

'  of  youth  and  enthusiasm." 

Beforv  puming  from  the  lecture  of  Dr.  licard,  I  shall  Terttan  to 
quote  the  remark.*  whieh  be  makea  on  the  evidence  Mrnivlimca  aflbrM 
of  appronchin;;  mental  decay   by  a  decline   in    moral    senaitirenm. 
"Moral  decline  in  old  age,"  he  says,  "  means— '  Take  care;  forth 
brain  is  giving  way.'    It  is  very  (rcquenily  accompanied  or  pnceM 
by  sleepIeHHiiexa.     Deeline  of  the  moral  facultioK,  like  the  dccliacof 
Other  fnnctions,  may  be  relieved,  retarded,  and  sometimes  cured  lij 
proper  medical  treatment,  and  ei^pccinlly  by  hygiene.     In  youth,  uii^ 
die  age,  and  even  in  advanced  age,  one  may  anfler  for  years  fron  S» 
ordem  of  the  nurrons  ayHtem  that  cauM-  dcmngt^ment  of  soma  one  «  J 
many  of  the  moral  fhculiics,  and  pi'rfei'tly  recover.    The  aympioal  I 
ahonid  be  taken  early,  and   treated  like  any  other  physical  diu*K  I 
Our  best  asylums  are  now  acting  upon  this  principle,  and  iritb  ma 
suGcewN.     Sle^Iionl   treatment  is  almost  powcrtcj>*  without  hygW^I 
Study  the  divino  art  of  taking  it  eiitiy.     Men  often  die  a*  tieeaafl 
slowly,  and  at  the  top  firal.     As  the  moral  and  reasoning  facnlticsifl 
the  highest,  most  complex,  and  most  delicate  development  of  ho^H 
nature,  they  are  the  first  to  showsigns  of  cerebral  disease.    Wl>eaii^| 
begin  to  ilecay  in  ailvanced  life,  we  are  gent-rally  safe  in  pTedEetii^l 
that,  if  tlieso  nigna  an*  neglected,  other  functions  will  sooner  or  IMM 
bo  impaired.    When  conscience  is  gone,  the  constitution  is  tlir«atea^| 
Everybody  has  observed  that  greediness,  ill-tcm)M>r,  diiipoiid(aey,^| 
ofti-n  the  fimt  anil  only  symgitoms  that  diweaM  Is  coming  upon  ^H 
The  moral  nature  is  a  delicate  baromeli-r,  that  foretells  long  belief 
hand  the  coming  storm  in  the  system.    Moral  decline,  as  a  sympt^l 
of  cerebral  disease,  is,  to  say  the  least,  as  reliable  as  are  many  of  ^| 
symptoms  by  wliieh  physieianit  are  ncouHtonicd  to  make  a  <liagsc^H 
of  various  diseases  of  tbe  bodily  organs.     When  moral  is  awtociiiH 
with  menial  decline  in  advanced  life,  it  is  almost  safe  to  make  a  dlH 
nosifl  of  cerebral  disease,  .  .  .  1x4  nothing  deprive  us  of  oar  sla^H 
Karl y  to  bed  and  lato  to  ritic  make  the  modem  toiler  healthy  l^| 
wise.    The  problem  for  tbe  future  is  to  work  bard,  and  at  the  v^^ 
timo  to  take  it  easy.    The  more  ve  have  to  do,  the  more  we<bt^| 
sleep.    Let  it  never  bo  forgotten  that  death  in  the  aged  is  moie^| 
qnenlly  a  slow  process  than  an  event ;  a  man  may  Ix^n  to  die  te^| 
fifteen  years  before  he  is  buried."  H 

When  mental  decay  is  nearing  the  final  stage,  t]>ero  b  a  tcnd^H 
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to  revsH  u>  the  thougbtH  nnd  imprcudoiiR  of  fonn«r  j-enra,  wliioli  u 
probably  (Icpendi'iit  uu  the  |iro(;«Ases  by  wblob  th«  Hub«taneu  of  the 
Wait!  in  uofliTKoiiig  decay.  Tho  more  recent  formations  are  lUo  first, 
u  w«  iutvc  seen,  to  criimblo  »way,  and  tbe  process  not  only  britigs  to 
tha  aiirfwHt,  if  wo  mny  to  speak,  tho  oarlicr  fonii»ttons— ibat  is,  tbo 
iBKtorial  nyiordi  of  vnrlicr  mental  proowMefl— but  would  njipour  to 
bring  tliosc  parts  of  the  oerebruu  into  renewed  activity.  TIium,  hi 
■Watb  draws  near,  men  "  babble  of  green  lii-lds,"  as  liaa  been  beAutil'uUy 
utd.though  not  byShakeepoare,of  old  Jack  FalsufC  Ur  less  pleasant 
MBOciaUoiw  may  l>o  aroused,  as  wo  soo  in  Mra,  Gr.indmoiher  Siiiall- 
ned,  when  "  witJi  aiich  infantine  grncim  as  a  total  want  of  ol>servalion, 
twmory,  understondinff,  and  iulellect,  and  an  et«nial  dinpoiiition  to 
Ml  asleep  over  the  fire  and  into  it,"  she  "  wbiled  away  the  rosy  hours  " 
nth  continual  alliuioni)  to  money. 

Tbe  recolleclious  aroused  at  the  moment  of  death  are  sometimes 

linKuliirly  atleeling.     None  can  read  without  emotion  the  last  scenes 

of  tbe  life  of  Colonel  Newcoiue.     I  »ay  the  last  scenes,  not  tbo  lutt 

Mene  only,  though  that  ia  tho  moat  beautiful  of  alL     Every  one 

kaowe  those  last  pages  by  heart,  yet  I  cannot  forbear  quoting  a  few 

•Kttonoea  from  ibem.    *' '  Father ! '  cri«  Olive,  '  do  you  ronieniber 

Orme'«  "  Hisiorr  of  India  p  "  •  '  Orme"«  History,  of  ooune  I  do ;  I  could 

reiWBi  whole  paf:es  of  it  when  1  was  a  boy,*  says  tbe  old  man,  and  be- 

nn  forthwith:  *"The  two  battalions  lulvniiocd  afjainst  each   other 

tUDonodin;;,  nnlil  the  French,  coming  to  a  hollow  way,  imatpned  tho 

Bn^Ud  would  not  venture  to  puna  it.     But  Major  Lawrence  ordered 

'He  Mrpoys  and  artillery — tho  aepoya  and  artillery  to  Rait,  nnd  defvnd 

^tlw  convoy  ajjaiost  the  Morattoes.*  Aloruttoes,  Ormo  calls  ilicm. 
Ho!  he!  i  could  repeat  whole  pages,  sir.'"  Later,  " lliomaa  New- 
tOBU!  beifan  to  wander  more  and  more.  lie  talked  louder ;  he  gave 
taevord  of  command,  an<I  «poko  Hindoo«taneu,  asif  tohis  men.  Then 
*')|Mke  word*  in  French  rupidly,  &eixing  a  band  whieh  wait  near  him, 
■il  crying,  '  Toujours,  toujours.'  Hut  it  waa  Kthel's  band  wliiclt  he 
*^k.  ,  .  .  Some  time  afterward,  Ethel  canio  in  with  a  scared  faoe  to 
*W  pale  gronp.  '  He  ui  cnlling  for  you  again,  dear  lady,'  she  said, 
V^if  up  to  Slodama  de  Florae,  who  woa  aiill  kneeling.  'And  juKt 
•***  lie  aaid  he  wanted  Pendenuis  to  take  care  of  hia  boy.  Ho  will  not 
■Ww  you.'  She  hid  her  tcara  as  aho  spoke.  She  went  into  the  room, 
^wClivo  was  at  the  bed's  foot ;  the  old  man  within  il  talked  on  rap- 
'^fer  awhile;  then  again  be  would  sigh  and  be  still;  onoe  more  I 
*•»!  him  aay  hurriedly,  'Take  care  of  him  when  I'm  In  India,'  and 
'*^  vilh  a  heart-rending  voice  he  called  out,  *  LSonore,  Ldonore ! '  She 
*^  Ueeling  at  his  side  now.  Tho  patient's  voice  sank  into  faint  mur^ 
""•»;  only  a  moan  now  imd  tlion  announced  that  he  was  not  aslcej), 
M  iho  luiinl  evening  hour  tho  ohnpi^l-bcll  began  to  toll,  and  Tliomoa 
^t*CQi&e*a  bands  outside  tbe  bed  feebly  beat  time  And,  juat  as  tbe 
'"^btU  alruek,  a  pocidiar,  Bwcot  BuiUe  shone  over  bis  face,  and  he 
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lifted  up  his  head  a  little,  ond  qaicklj  uid,  '  Adsnnt  I  *  and  Ml ' 
It  wsa  the  word  wu  unud  at  nijiool  when  namia  vcre  callvd,  and  lo,  h^ 
vluwi  heart  was  a«  that  of  a  little  child,  bad  aosweied  to  bia 
and  Btood  \\\  the  prwoDoe  of  Tito  3iasi«r." 

Sadder  than  death  is  it^  however,  when  the  brain  periabn 
tho  body.     "  How  oflcn,  alas,  wc  aw ,"  M>y»  Wendell   liolno, 
migbty  satirist  tamed   iuto   oblivious  iIIll>cciUlJ^ ;  the  great 
vaiMJcring  Milbout  eenso  of  time  or  plac«,  amoog  his  aleoTcs, I 
hi*  books  one  by  one  from  tJie   shelves  and    fondly  patting 
a  child  once  more  among  hi*  toy*,  but  il  child  wliosc  to-ntorrow*  < 
hungry,  and  not  full-banded —come  aa  birds  of  prey  iu  the  place  ofl 
Bweet  aingera  of  morning.     We  must  all  become  as  liitie  chi 
we  live  long  enough  ;  but  how  blank  an  existence  the  wrinkled  in 
must  carry  into  the  kingdom  of  hcurcn,  if  the  I'owcr  that  gav«| 
memory  does   BOt  repeat   tha  mlroole  by  rcxtoring  it)** — ( 


AN  EPISODE  ON  RATS. 


THK  Xorway  rat,  of  which  we  wish  to  say  a  few  worda,  is  tbo . 
tahtg,  a  epeeics  of  the  moosc-lribc,  aomewliat  nnuller  tbaa 
Guinea-pig,  to  which  in  form  it  bears  a  considerable  retemblance,  ( 
the  head  ntid  body  are  fi.'itter.  Its  Ient;th  is  about  six  inchea,  of  «bu^ 
the  shoK  Slump  of  a  tail  forms  half  an  inch.  It  is  black  in  color,  nu** 
Ued  with  tawny  spoU,  which  vary  in  their  dispotition  in  difletvOl  ia" 
Oividiials,  and  the  belly  is  white,  with  a  itlighl  tinge  of  yellow.  1^ 
fon-lcgH  arc  short  and  strong,  and  the  hind-legs  are  nearly  oacUl 
longer  than  the  former,  enabling  it  to  ran  with  oonsiderabte  *p^ 
The  feet  are  armed  with  strong  hooked  olawK,  five  in  number,  cnsbGif  j 
it  to  burrow  in  the  earth,  and  among  the  froiwo  snows  of  its  nUh* 
region.  Its  chcclis  are  blanched,  and  it  sports  a  pair  of  long  UgM 
whiKkers,  and  \\»  eyes,  thongb  small,  arc  bcaulifnlly  black  andpiM^ 
cing.  The  lip  is  divided,  and  the  cars  arc  small  and  alinr)>ly  poiouL 
As  its  home  borders  on  the  region  of  eternal  snow,  in  the  rallirnof 
the  Knlcn  Mountaino,  which  separate  Sweden  from  \ordIaniI,  iiabdt 
is  both  thick  and  soft,  and  hecomek  nlmotit  wliito  during  the  looi;  sal 
cheerless  winter  of  these  inhospitable  regions.  The  ekin  is  much  tk!»; 
n«r  tlian  in  any  of  ita  congeners.  When  enraged  it  gives  nttonacetl 
a  sharp  yelp,  simitar  to  that  of  a  month-old  torrier-whelp. 

It  is  a  lively  liiilc  (cilow,  when  met  with  in  its  native  hannta,dn 
ing  the  sliort  surouier — now  sitting  on  ita  haunches  nibbling  at  a  pis(l{ 
of  lichen,  or  the  catkins  of  thft  birch,  wbicb  it  conTeya  to  its  tnood 
with  its  fore-paws,  after  the  manner  of  tho  squirrel,  or  engaging  ia  i 
romp  with  tt«  fellows,  popping  iu  and  out  of  its  burrow  in  tfa* 


■knit  sleeps  and  r«ars  ka  young,  of  which  tlie  rcmalo  has  tvo 
ihmlitUn  aiinuatiy,  numWring  from  livv  W  evvon  in  each.  It  is  B^ 
■MndieioiiN  little  fcDow,  and  fean  ueiihcr  man  iior  biii»t,  rctasing 
lo^ve  vajr  save  on  the  conipulsiou  of  auperior  forc«.  Travt^lvre  s[ 
•liating  seen  them  frisking  about  in  hundreds  in  their  iiaiiTc  foresU^I 
via  tbey  dispute  the  path  cvvn  with  mao.  From  the  Tantagc-ground 
•f the  noonda  of  earth  nl  the  cntmncc  to  tlicir  burrows,  they  sit  on 
ikir  bcain^nds  and  matia  the  tiiinidvrs  with  comical  gravity.  If  the 
tnrtkf  hu  a  dog  willi  him,  uuhajipily  ignorant  of  the  ways  of  this 
tMlaad  impudent  varminl,  ho  will  likely  advance  witli  the  i-3»y  iiou- 
eyaaoe  of  his  tribe  to  smell  the  odd  little  animal — which  bcirayx  no 
tar  at  his  approach — to  be  rewarded  by  a  sharp  and  trenchant  bite  on 
Ik  nose;  a  recvpiion  so  sudden  and  unexpected  tliat  it  is  ten  chances 
hoih;  against  his  prosecuting  bis  invostigations  turlher,  for  a  dog  la 
Us  *«11  bred  to  attack  any  strange  liriiig  object  which  awaits  hit 


t..i>aiaa,  <Mt  Nurwat  Rat. 


Ualike  many  of  its  eongenem,  tlic  lemming  doea  not  provide  a 
eient  store  of  food  to  la*l  it  Ihrongh  the  long  winter,  when  the 
I  b  oorered  with  snow,  and,  as  it  docs  not  hibemsie,  it  is  driven 
[atay  a  hard  shift  in  its  struggle  for  a  MibMntcnce.    It  devoiira  the  J 
:af  tTMS  and  small  twigs,  and  drives  tunnels  through  the  «now,i 
;  the  snr&ce  of  the  ground,  eating  every  shred  of  vegetation  it 
with.    These  food-burrowjt  are  all  connected  with  a  main  buN^ 
r,  kadnig  to  its  home  in  the  earth,  which  is  ventilated  by  a  holt 
*TO  oIiIiiitHy  throujfh  the  snow  to  the  surfscc.    These  air-shafts 
the  arctic  fox  and  the  ermine  to  their  whereabouts,  and  they 
many  of  them,  while  kites  and  other  predaceous  birds  are  ever 
■  watch  to  pick  theiti  up  when  they  emerge  upon  the  MurfaOQ.  J 
native*  of  thcue  regions  kill  and  eat  them  during  summer,  whcni 
r&ey  an  in  good  condition ;  and  a  traveled  friend  of  ours,  who  has 
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partaken  of  its  fleafa,  speaks  of  it  u  a  most  ralaablo  addition  to  t&nr 
•cantj  euitiiM.  Wlicn  csplureil  young,  it  iii  vaKily  tanK-d  and  bMoma 
an  intervHtiiig  pel.  We  sanr  one  once  in  tlte  posaesAion  of  a  UootnM 
skipper,  which  allowed  iteeif  to  be  handled  and  fed  out  of  the  hud. 
but  it  had  an  awkward  hnbit  of  fixing  itH  \w\t,on  iiit**  the  lingers  efin 
incautionx  admirer  on  the  smallest  provocation.  Duriug  aummei  \3aej 
swarm  with  vermin  to  sneh  an  extent  that,  although  when  exaauMA 
singly  they  can  sesroplr  be  discerood  by  tJiv  naked  eje,  they  diMgS. 
tbs  color  of  ihc  anim:tl  to  a  dull  red. 

The  lummiiig  uiullipUes  so  rapidly  that  in  Ifae  course  of  l«a  or 
twelve  seasons  food  beeonica  scarce,  and,  on  the  approach  of  some  via- 
(er  when  the  food-que«lion  has  become  one  of  life  or  death,  the  ot«> 
•looked  market  is  relieved  by  nn  expedient  unparulleloil  in  its  nata* 
among  four-footed  animals.  This  singular  little  creature  is  so  local  ia 
its  habita,  that>  unless  nmler  tlie  cireametanccs  we  are  about  to  nanad 
it  never  leave*  the  moiiniain-rc^oiw  to  establish  itself  on  the  | 
where  food  is  more  abuiulaut. 

The  inhuman  snggestion  of  a  modern  writer  that  our  panpers  sb 
bo  packed  into  roUon  ithipM,  which  should  bo  sent  out  to  sea  and  \ 
tied,  is  KometLing  like  the  incthud  adopted  by  tlie  bamming*  (ha 
solve*  to  avert  the  famine  which  thrtatens  to  annihilate  the 
Species.     When  the  time  for  ihe  setttement  of  the  question  of 
extermination  for  the  benefit  of  the  race,  or  total  cxtrmunatios 
starvation,  can  no  longer  be  delayed,  they  aMemble  in  eotintlcs*  1 
•ands  in  some  of  the  mountain  valleys  leading  into  the  plains,  aad,! 
^Tast  army  of  martyrs  beinq  selected,  they  pour  aoroM  the  ociBitry( 
a  straight  line,  a  living  stream,  often  exceeding  a  mile  in  length,  i 
many  yards  in  breadth,  devouring  every  green  thing  in  their  Uaei 
march ;  the  country  over  which  they  have  passed  looking  am  if  U  I 
been  ploughed,  or  burnrsl  wiih  fire.    They  niarvh  principally  byaig 
and  in  the  morning,  rciliug  during  the  day,  but  never  seek  to  i 
in  any  particular  locality,  however  abundant  food  may  be  in  11,1 
their  final  destination  is  the  distant  sea,  and  nothing  animate  or  in 
mate,  if  it  can  be  surmounlcd,  retards  the  strught  onward  tUe< 
their  advance. 

When  the  reindeer  gets  enveloped  in  the  living  stream,  tbcy  i 
not  oven  go  round  its  limbs,  bat  bite  its  legs  until,  in  its  agony  i 
t^irrur,  it  plimges  madly  about,  oruitliing  them  to  di'alh  in  but 
and  even  killing  them  with  its  teeth.     If  a  man  attempts  to  stem 
living  tomint,  they  leap  upon  his  legs ;  and,  if  ho  lay  abont  him  < 
a  stick,  tliey  seize  it  with  their  teeth,  and  hold  on  to  it  with  such 
terminod  pertinacity  that  he  mayswiiiifit  rapidly  round  his  head  ' 
out  compelling  them  to  loosen  their  hold.     If  a  com  or  hay  rick  bt] 
the  way,  they  eat  their  way  through  it ;  and,  on  arrivini;  at  the  sma 
faco  of  a  rock,  they  pass  round  it,  formiug  up  in  close  column  agani< 
'tfi  other  udv.    Lakc$,  however  broad,  are  boldly  entered,  and  t] 
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^B>^  attempt^  ;  and  rivprs,  bowerer  de«p  nnd  rapid,  aro  ford^, 

BpiiiiacDts  in  [1m>  water  bring  an  boldly  fucod  im  ilmxv  on  nhorv. 

Ikr  bare  been  known  to  pusH  ovvr  a  boat,  and  to  climb  on  to  iha 

de^of  aahii>,  passing,  without  stop  or  stay,  into  the  vat«r  on  tbeiiir- 

thrride. 

TWr  natnrsl  instincta  are  not  in  abeyance  during  tliiH  uiigrution, 

■  fanalea  an  bvtiuently  soeo  aooompanied  by  th«:-ir  young,  and  carry- 

i^  in  their  t««th  aorae  one  which  had  auccumbed  to  th«  fatignea  of 

'  At  mreb,  vfaieh  might  not  b«  atayed  nntil  the  lielplvwi  onu  was  ra* 

jjwtcd. 

^Btocs,  lynie!),  wcaso1»,  kit«s,  owla,eto.,hovGronlhcir  lineof  msroh 

IPPiltMroT  them  in  hundrcdB.    ITie  fish  iu  the  rivers  and  I.iVcb  by  a 

kary  toll  upon  tbcm,  and  vast  nnmbcra  ar«  drowned,  and  die  by  otlitrr 

Beid«Dls  in  "  flood  and  field  i"  butthe  survivorii,  i:n|n-llo(l  by  ttonie  irre- 

Mible  inBiinct,  press  onward  with  no  lliuughl  of  stopijing,  until  they 

hto  iLemselvrs  in  the  sea,  sinking  in  its  deptliE,  as  they  become  «x> 

iuMvd,  In  xndi  numlwni  that  for  miles  their  bodies,  thrown  up  by  th« 

■Ut,  lie  putrefying  on  the  shore.     Com|>aratively  few  ever  return  to 

tter  native  hmintF,  bnt  there  can  be  no  doubt  that  !^on:tc  do  bo,  as  they 

,  4iv«  he«j  *een  on  the  return,  pnntiing  their  backward  journey  in  tha 

I  Rftf  fearlesa  and  determtncd  manner  as  their  advance^ 

The  peaaanta  witness  ihU  dread  iueurHion  with  terror,  irnti!  lately 
4cy  )>«lieTcd  that  ihc  vast  horde  was  rained  from  heaven  as  a  puniah- 
Mnt  for  their  tiins,  and  during  the  time  of  their  passage  they  nsed  to 

eble  in  the  churcbe*,  tlic  prieyta  reciting  praycn  Hpeoially  com- 
fiir  socb  rifiitationa.    It  was  also  believed  tlial  the  rcuideer  ate 
and  that  they  to  poisoned  the  gronnd  they  pasaed  over  that  they 
not  cat  on  it  for  a  coRi>iderable  tintc,     Aa  wo  have  ncen,  tho 
bites  them  with  its  teeth  in  it«  agony  and  te.rror,  and  tbo 
sweep  they  make  of  e^-ery  blade  of  grass  on  ilieir  line  of 
tticbctorily  aecounls  for  its  declining  for  a  time  to  grazo 

^DBtt. 

A  rKent  writer  tells  us  that,  in  addition  to  this  wholesale  migra- 
Ib«.  wbicfa  takes  place  about  twice  during  a  quarter  of  a  century, 
migniltoiM  occur,  in  whieh  many  are  killed,  while  olhem  livo 
to  their  liannts  ;  but  as  there  arc  M-vcral  ngtecies  of  lemmings 
over  the  northern  regions  of  bolb  the  Old  and  the  New  World, 
J  aJlade  to  another  variety  than  the  one  we  havo  been  dealing 
ta  the  Mh*  tetntnut  of  Linnviis  uod  Pallas. 
Miwntitious  notions  and  wonderful  rcporlii  onee  prevalent 
to  the  lemming,  aa  recorded  by  old  writers,  ai«  not  with- 
Olaus  MagDus  says : 

tenmid  IIslMa^a,  sad  pTovIn«««  Ibnt  nro  nenr  to  It,  In  tlie  diocess 

lic«Ms  vlth  foor  fett,  thnt  they  enll  l.cuitnar  or  l.ommii*,  ai  htf 

•  rac,  with  sskin  iliT>rt«.<oUire(l,  Tall  out  of  tlie  ajr  la  tenipecla  aod  luddca 

b«l  IK>  man  luows  froui  whctico  tbej  eomii — wbothsr  from  the  re- 
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DioUr  blaads,  mA  «r«  broosbt  hlUiM-  hj  tho  w\aA,  or  «!««  th«7  brvod  oTfecv- 
Unt  mnUor  in  tho  clourU ;  jot  thii  i«  provod,  tbAt  wo  ioui  at  tli«]r  (all  dnrt 
lli«r«  U  TuuDil  grcvo  );ra88  la  th«ir  b<iUi««  not  jot  ijlgoeted.  Thew,  tlkn  Imomi 
fnlilnil  in  great  *ivnrmF,  ilctrii;  nil  greon  tbioKi,  nnd  oil  djva  lh>>y  trite  on,  If 
thfl  venotno  of  them.  Tbit  «wartu  livM  to  long  oa  fittj  fe«d  cm  new  |^».  4bi 
thoy  ooma  togotbar  in  troopH  like  ■wollowi  tbot  bk  tcmIj  to  Ur  b«i*7  i  but  it 
the  Ht  time  th«y  either  iljo  in  buu|)«  trilh  »  ooolxgdm  of  lh«  oartli  (Vl^t*^' 
raptton  of  them  the  ajr  t^rowR  pc«ti!enti&U  tnil  tbe  people  are  trooUed  vllh 
Tcttigo*  or  the  jaundice);  or  they  are  ilevonrod  by  beati*  cnllotl  comnMdj 
lakeln  or  hannsliiu^  and  tboM  Enniacs  frow  fm  tb«r«b7,  and  their  aliiu  (rw 
Urgec." 

SchacSer,  whom  we  next  cit«,  bcliovM  tliat 

"  Tbaj  wmotimeii  tnako  war,  and  divido  IboaiMlTet  tnto  tiro  ansiet  ilMl 
tlie  In^n  and  meadow*.  Tbuj  M«m  likowtee  to  oommil  fiulcld«,  for  tbirt  tn 
found  cnfipcndwl  Ln  tho  t-r«nobM  of  trooi;  and  Ibcf  probabljr  tliroir  tbenMbM 
in  truups  into  water*,  like  the  swallowA."  | 

Although  prepared  to  bcliovo  that  they  hsngeil  thcmMlrc*,  he  did  mt 
Iwlieve  that  thuf  were  bred  id  the  oloudii.     Ue  says:  i 

"  Worntiut  thinka  plainljr  that  th«r  are  bred  la  tlie  doods ;  bat  the  btml 
Isasf  RoMios,  In  hia  note*  to  Pomponins  Mola,  corrccta  bim  and  taya,  th«  n 
whylfaeio  animiJs  are  auppottfd  tn  fall  from  the  cIoihIs  it,  became  tbt; 
not  to  appear,  but  Itnmedialvl.v  afWr  rain  the;  Gr«cp  oot  of  ihelr  holMi  li^ 
for  that  ihcf  nrc  fi!lc<l  with  mater,  or  becAiuo  thia  ereatore  thrive*  nutbi^' 
raia,  wliich  opinion  aeeras  moal  probaUo  to  lue." 

Pont  oppidan,  writing  at  a  later  period,  saya: 

"  They  multiply  very  fart  by  wbat  wo  s<«  of  thom,  thoo^li,  God  be 
bnt  leldom,  f.  «.,  about  onoo  or  In-ico  in  tvonty  yoars,  when  they  ootnefMal 
peonliar  nliodet-  At  theae  tiroea  Ihc'y  t'^f^'r  in  grenl  Bocka  together,  < 
many  thonfiandR,  like  the  hoata  of  God,  to  oxeuuto  hia  irill— !.  o.,  to  jioalth  | 
nciithboring  inliahitontii  by  deitroying  tbe  aei»d,  com,  and  graaa ;  for  vhe 
flock  advsQcva  Ibo;  niako  a  vlidbU  pathway  on  tlie  earth  or  gronnd,  cntC 
all  thut  i»  grtcn,  iinil  tbia  they  haro  power  and  alrcnjttb  to  do  till  t^yi 
their  appointed  bounda,  which  la  the  Bea,  Id  whioh  they  airiin  a  little  aboal,! 
then  sink  .tnd  drown." 

I'oDtoppidnn,  who  had  Dover  secD  the  lemmini;  alive,  althongk) 
collected  a  large  amonnt  of  interesting  information,  cre<lible 
credibto,  regarding  it,  not^-s  a  holid.ay  hrM  in  his  time  throo 
Bntren,  ti>rmed  a  mouse-festival,  which  had  ao  far  degenerated  1 
its  ancient  purpose,  that  the  peannta  put  on  their  holiday  eloUaetj 
vent  to  sleep.     Informer  times  the  day  was  kept  asaaolemnf 
"  to  nvert  the  plague  of  lemon  and  other  mic«,  which  some 
have  been  naod  to  full  dnivn  formi-rly  from  tbe  clouds." 

Worniius,  in  Ku  treatise  on  Uie  lemming,  girea  an  exorcisn  i 
OQ  such  oocasiona,  of  which  tbe  following  is  a  tranalalion  : 

"T  axorclao  yon,  peitifiirona  worms,  Eotoe,  Urds,  hxaata^  or  other  anfa 
by  Qod  Uic  father  Almighty,  and  Joaoa  Obrist  hia  Soa,  and  tho  Uoly  I 
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'iNttiAig  trwa  both,  that  jron  depart  imenediatoljr  from  tli«M  flclda,  at  riiU' 
pii*,  or  wat«r*,  anil  dw«U  In  tli«in  no  longer,  liet  go  nwaj  to  thoM  pla«M  In 
vtieb  fou  c«n  liuui  do  jwrvon ;  aad  on  Ibo  port  of  tbo  Almiglitj  (ioil,  and  tho 
tliah  IuatcdI/  ohoir,  »ad  tlia  holy  Cbur«li  of  God,  cursing  jou  wliith«  ran  ever 
I>iUUko,  dkilf  voslmRkwajanddccmalDganlUno  rem«ui> of  jou  oro  found 
b  itj  place,  unlcM  noccaaarx  to  tlie  liealth  and  as»  of  nau,  vrliicli  in«jr  Ho 
nubBfo  to  do  who  sIisU  como  to  Judg«  lli«  llring  and  tho  dead  und  tho  world 
1tIi«.    Amen." 

Tnvelinf;  rapidly  and  by  night,  their  suddeti  irruption  into  a  to- 
nUlf,  together  with  tho  cumplotc  destruction  of  the  Gold  and  garden 
mf*,  tended  to  make  the  ignorant  peununiry  look  upon  them  aa  a 
Ipecial  rinitation  from  Providence  for  tlteir  uns,  and  will  readily  ao- 
Miat  for  the  extraordinary  notions  held  regardin;;  th^m, 

Maay  animals  migrate  from  place  to  place,  or  take  posscHition  of 
felVtanitory,  when  food  bcconMS  acarco;  bnt  wo  have  only  one  other 
hMaaoe  of  a  living  creature  migrating  in  Tast  numbcra  to  certain  d«- 
HnciIoD,  and  that  ia  tho  locust.  When  their  numbers  increase  bo- 
TOnd  the  food- producing  powers  of  their  natural  habitat,  they  pour  in 
Wmtlees  milliona  into  the  colder  region*  beyond,  unolhering  each 
Motrin  their  flight,  until  the  ground  iit  covered  with  their  dead  bodies 
totbo  d<-pth  of  MVOral  inches,  nivl  nutor-vouraes  are  choked  up  by 
ttno,  until  the  air  Is  tainted  with  the  smell  of  their  putrid  bodies  lor 
■QtSi  None  of  them  ever  return  whence  they  eame.  Their  course 
tjll^tya  onward,  until  those  that  escape  death  by  acetdent  are 
Bkd  by  the  first  cold  weather  they  encounter.  And  in  ilii*  way  Ku- 
tttt  oompala,  from  time  to  time,  a  vast  body  of  theso  oreatun-s  to  an 
>H  of  wif-deatruetion  in  order  that  the  species  may  not  be  annihilated. 
'~AbriJjfed/irom  TempU  J(ar. 
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^^^^_  Br  J.  B.  SriLbo. 

I^^^"  TV. — Inrrlia  and  I^vrce. 

I  JV  ve  look  for  the  speculative  background  of  modem  physioal  thoo- 
'''  fist,  wo  find  BoneUiing  like  this :  Originally  there  was  created,  or 
liBilioir  came  to  be,  an  indofiniu*  number  of  abNolnlely  hard  and 
**(kugMbl«  particloa  of  matter.  There  was  also  created,  or  somehow 
**•»*  to  be,  a  nnmber  of  fo^ce^  equally  nnehangeablo — the  force  of 
Itnetlon,  the  force  of  ooliesion,  heat,  electric  and  magnetic  foroei,Bnd 
^t*.  Tbo  forces  began  to  act  and  continne  to  act  upon  the  particles 
*f  matter,  producing  inorganic  aa  well  a*  organic  forms.  These  par^ 
,  fore««  are  uUintaU  Caots  of  cxporiuioe  aa  well  as  of  tbonght ; 
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KiA  th«  action  of  th«  foroGS  upon  tho  material  partiolcfl  u  likeirittta 
ullinuto  empirical  datum,  and  tlicixYoro  invsplionblv.  Fok«  mil 
matter,  tbou^^h  |)rcdiipposin);  oavli  other  in  action,  iirv  futKlBtDminU]! 
dbpATAte ;  the}-  are  esseutially  distiuot,  and  luntually  irr«<)uci1>le  fir 
tilieSL  Sbttter,  as  eucb,  \b  paseirc,  dead;  all  motion  or  life  a  csiupI 
by  force ;  and  the  only  pomiblo  eolution  of  tJiv  prabU-nis  of  physiology, 
DO  ICRK  than  of  )iliy«ieit  and  ch«iniiitry,  coit«i«U  In  tli4!  i-num«nttion  af 
the  foruoH  aoliug  upon  the  material  i>arliclfN,  and  in  tho  exact  qu>- 
titativ«  det«rmitialion  of  the  efiSftota  produc«d  by  their  action. 

This  statement  of  tho  teneu  of  the  ]>revailing  physical  philoMpfcj, 
to  he  exact,  rc<[uiri»  at  moot  two  quali6cnlions.  In  the  firet  place,  Ibe 
recent  doctrine  of  tlie  correlation  and  mutual  convcTlibility  of  itie  pbnt- 
cal  forci>B,  as  a  part  of  the  theory  of  the  couservBiiun  of  eiiiTgjr,  fait 
shaken,  if  not  destroyed,  the  coopeption  of  a  mnltipliciiy  of  iiidejm- 
dent  original  fttreea.  And,  in  the  aooond  place,  physioloKUlr,  lib 
I>u  BoiK-Hrymoiid,  recognine  forcv  as  (ho  invariable  concomitaol, if 
not  the  essential  ailnbuteof  matter,  and  aasurae  that  to  orery  eoMiaX 
primordial  mass  belongs  a  oonittnnt  primordial  quantity  of  fonv,  lO 
that  the  problem  o(  physics,  chemistry,  and  physiology,  resolves  itMU 
into  the  quantitative  deterrninalion  of  the  mechanical  interaetMDt  of 
malcria!  eonBtanl.H  primarily  endowed  wilh  force*  acting  equally  intU 
dircoi.ionH,  or,  a*  ihey  exjireim  it,  con^lunt  cenlrnl  force*. 

I  have  endi-avori'd,  thus  int,  to  show  that  there  are  no  ihwluio 
oonstftiita  of  mass;  that  both  the  hypothecs  of  oorpnocular  ^aiomt" 
and  that  of  "  centres  of  force  "  are  growths  of  a  confusion  of  the  inw'' 
lect  which  miatakcs  coixctptual  elements  of  matter  for  rea/  eltfnfleMi 
that  these  element!) — force  and  miiM,  or  force  and  inerlta^m  <W 
only  inseparable,  as  is  oonccded  by  the  more  itioughtfnl  amon);  modtn 
physicists  (or,  as  they  usually,  but  inaccurately  express  it,  thAt  ihd* 
is  no  force  without  niatler,  and  no  mntter  without  force),  but  ttiU 
neither  of  ihcHC  element*  liiu  any  reality  an  *uch,  each  of  t)i«m  b«iii|t 
simply  tho  conoeptual  oorretate  of  the  other,  and  tbuR  th«  «oa^0'> 
]>oth  of  its  realication  in  thought  and  of  ilsobjectivalion  to  iW^ 
The  tendency  to  deal  with  these  elements  as  separate  and  sepailKlT 
real  entities  is  so  irropicsHible,  however,  that  it  is  necessary  tonhJMt 
them  to  still  further  dixouation,  ld  order  to  clear  np  the  prevalent  cen' 
fusion  in  regard  to  them. 

Newton's  original  definition  of  inertia  was  in  terms  of  taret. 
cording  to  him  ("  Principia,"  Delinitio  IlL),  "  there  is  iubereol  is  ml*' 
ter  a  force,  a  power  of  rcAistanco,  in  virtue  of  which  every  body,  U  &' " 
In  it  lies,  persevere*  in  a  state  of  rest,  or  of  uniform  rectilinear  iiiolio<- 
In  the  dellnitiona  since  Newton's  time,  the  term  "  force  **  baa  nnll'f 
been  avoided.  Thus  Young  ("Mechanics,"  p.  117)  deBnes  uwrtl*' 
"  iho  incapability  of  matter  of  altering  the  state  into  which  it  is  {** 
by  any  external  cause,  whether  that  statu  Iw  rest  or  motion ; "  »>^ 
tiinilarly  Whewell  ("  Uoohanics,"  p.  21.1),  as  *'  the  quantity  of  moim 
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VMdered  as  reristlng  the  comnmiucation  of  motioo."  As  is  mdSly 
iHi,&U  thcsodvfinitioDaiinply,  DGvorthd^ss,  that  matter  can  be  moved 
*rck>Dgc<l  only  from  wilKirat,  by  forcn  external  to  miiltcr  ilM-lfl 
fiflrlini  exprcNsly  ("  PHticipiii,"  Uetinitio  IV.)  S[R.-aLit  of  forc«  us 
*kiprattd  upon  a  body,aud  ua  exerted  upon  it  to  ebangv  tta  alattt  of 
■ftoriuiiform  motion  in  s  stiaigbt  line." 

11iM«  ia  little  difScalty  in  nndentandinj;  how  this  tangnage,  in  con- 
anttoo  with  the  etymological  import  of  the  word  "  inertia,"  let)  10  the 
Mdmption  that  matter  ia  esNenttully  paHJtivf,  or,  as  it  is  commonly 
gjini  Lil,  dead.  There  are  other  reasons  for  thin  assumption,  con* 
■Cted  with  the  evolutiort,  not  only  of  ncienlific  concepts,  properly  so 
OlM,  bat  of  rotmological  ideas,  to  which  1  »bsll  have  occasion,  per- 
%«,  to  recor  io  tlin  Kcqnel;  indeed,  Kewton's  dditiitions  which  I 
hra  jost  ciit>d  are  Mm]>ly  infttances  of  the  intellectual  pMtulatei  of 
lil  line  And  the  mathematical  treatment  of  mechanical  problems, 
bm  the  nature  of  its  mctbodo,  necessitates  the  fictioa  (hat  force  and 
Mm  are  Mparat*!  and  (bstinct  Icnn*.  Jn  genrral,  it  may  be  said  that 
Hi  Miiiiiip«iiiii  of  the  aliaoluLc  pasMvity  of  matter  Is  one  of  those  errorg 
arc  ineriiable  in  the  progrees  of  knowledjje — one  of  the  "  clay 
(n  which  the  bells  of  scieniilic  trxith  are  cast."  Uut  the  perpet- 
lUioa  of  this  error  ia  one  of  the  mont  fut^l  impedimenis  to  real  scien- 
''  BKOgTv^a  in  o«r  day,  and  Is  fruitful  of  vagaries  which  an:  wholly 
kaMweBSRrsblc  witli  tJte  real  state  of  modem  ecieotiflc  knowledges 
Prot  Philip  Spiller,  tl>e  author  of  a  very  ecrriccablc  manual  of 
lyiftcK,  and  a  protitic  writ«r  on  scientific  subjects,  has  recently  pub- 
a  coemological  treatise,'  whose  tlieuTcms  are  founded  upon  the 
proposition  {</p.  cil.,  p.  4)  that  "  no  material  constituent  of  a 
■,»0  atom,  is  in  itself  orif^ioally  endowed  with  force,  but  that  every 
atom  is  absolutely  dead,  and  without  any  inherent  power  to  act 
,  disiancc."  It  appears  from  tlie  further  contents  of  Spiller's 
Sm,  that  be  not  only  denies  force  to  the  atoms  taken  singly,  but 
be  abo  denies  tlie  possibility  of  tbeirmutunl  action.  lie  ia  driven, 
rfbfet,  to  tbe  assertion  of  the  independent  ouhFtantiality  of  force ; 
•ecordtngly,  he  assumes  fnrct^  to  be  an  all-pervsding  quati-maU)- 
lit>ciic«  m  be  tcnns  it,  au  "  incorporeal  matter  "  (unkofrptriieher 
f^  In  otter  disregard  of  the  fandsmental  correlation  of  force  and 
\8|iQler  ideniifiee  his  force-substance  with  the  ordinary  luminif- 
%  Mhtr.anthat  thia  phantom,  which,  in  the  view  of  other  jihysictitts, 
it«aly  impondersUe,  bat  destitute  of  cohesire,  cliemical,  thermal, 
tri^ttd  nagnetie  foroes  (which,  indeed,  miut  b*  destitute  of  them 
It  to  serre  aa  the  mere  subsintam  of  these  various  modeH  of  mo- 
|— which  thrrefora  ia,  if  possible,  still  more  "  dead  "  than  ordinary 
bmbla  matter — now  suddenly,  without  chanj^ing  its  name,  and 
•atOMii^^  to  be  tbe  substratum  of  luminar  and  other  undolattons, 
H  U  be  tbe  Terj  ()iiinl«sscncc  of  all  possible  energy. 
f*tk*  TTilMHTiii  sit  ZomMM  KnA,"  Sm^  Dcaickc's  Tfrlis,  Wt. 
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It  mny  bo  i^id  here,  pnrcnthpticjiUy,  that  nil  theM  recent  atu«np{i 
(to  otio  of  wliioh,  by  Prof.  Chftlli^,  1  haul  occuion  to  refer  in  mjr  BMQnd 
jiaper)  Loconstnie  the  appareui  attraclintisor  l)odies  u  nwos  of  othtnal 
pressure  and  propulstan  art-  Bimplr  returns  to  the  Mate  of  idciiciGs 
sTiaruli):  which  provailcd  in  cclc^^tial  mc-hsnics  before  Nevion'i  timb 
Prof  SpilltTis  evidently  una w a ru  that  hi*  theory — according  to  vlii<i, 
force  isan  "incorporea!  matter" — la  nothing  but  a  reproduction  of  K«1>- 
)er'«  Dpeciilations  {not  to  apeak  of  tlie  Cartesian  and  Leibnitian  tbesiiM 
to  which  I  bare  already  alluded),  in  which  the  vorticca  anppoMd  lo 
carry  the  planets  alonj;  with  them  wcro  asserted  to  be  sn  "  imroat«riil 
species,"  capable  of  overcoming  t]ie  inertia  of  bodies.  It  is  pluB  tint 
this  "  immfticrikl  species"  U  tJie  same  wooden  iron  which  ^llcr  u- 
hibita  uiidt^r  iho  name  of  "  incorporeal  matter,"  the  only  diftiTcnce  beiog 
that  the  absurdity  of  Kepler's  chimera  was  less  glaring  in  the  huj 
dawn  of  the  mechanical  notions  of  his  time,  than  the  extravagance  of 
Spiller's  conceit  in  the  light  of  tlie  sctcntifio  atmotphcro  of  oor  dijr. 

It  is  almost  aupcrllttous  to  say  to  the  intelligent  render  of  tbtw 
papers  that  Spiller's  "dead  matter"  ia  a  Dooeniiiy,  ioaatnucb  asn 
know  nothing  of  material  rejility  cioept  through  its  action.  And  it  it 
hardly  worlJi  while  to  point  oot  in  detail  that  the  hypotbetiis  of  dciJ 
alnms  is  not  only  inadmiN«it>Ie,  b\it  wholly  uselcM.  Unchaogubit 
pnrciolM  destitute  of  gravity  and  all  other  forc«,  eve»  if  the  action  ti 
force  open  them  were  conceivable,  must  be  equally  aot«d  upon  bom 
all  sides  by  the  omnipresent  ether,  and  coold,  therefore,  in  no  rt* 
hi'lp  to  establish  diRcronei:-s  of  density,  or  other  dilTorencea  not  too- 
taiiied  in  or  ovolvable  fi-oni  the  clhor  itwtlf.  They  ooald  not  W" 
add  to  the  extension  of  a  body,  much  leaa  to  its  hardness,  being  wbuilf 
without  the  power  of  resistance ;  but,  waiving  this,  and  granting  for* 
moment  that  extension  witbont  rcsislanoc  is  possible,  they  would  nB" 
ply  be  bubbles  of  void  spano  encysted  in  the  universal  elher,  aaJ  W 
tlie  dilFiTCintiation  of  tills  ether  aloue  all  the  pticnometia  of  the  mauii*l 
world  would  be  due. 

Tlie  truth  is,  that  abaolnlely  passive,  dead  matter  is  as  unknown  is 
experience  as  it  Is  inconceivable  in  thought.  Every  particle  of  ■01*' 
ter  of  which  wc  have  any  knowledge  attracts  every  othor  paitiolvo 
eonformily  to  the  law  of  gravitation;  and  orory  material  eltoiai' 
exerts  chemical,  electrical,  magnetic,  thermic,  and  similar  foroesnpM 
other  elements  which  in  rc8]>eot  to  these  forces  are  Its  correlates.  "^ 
whole  pree«-nee  of  matter  to  the  senses  cooststs  in  the  manifcctsli'i'' 
of  power,  in  the  exhibition  of  force.  All  Uiis  has  been  very  olesrff 
aeon  and  very  explicitly  stated  by  numerous  physicists;'  but,  unf''^ 
tunately,  by  most  of  them  it  baa  been  speedily  lost  sight  of  inthtf 
ulterior  speculations. 

In  whftt  sense,  then,  can  inertia  bo  truly  predicated  of  msUC* 

I  AmiinK  Ibasi:  ttIioio  conipmliitniilon  of  tbi*  )•  e1'>r,  U  U.  Cumt* ;  his  tlbttntl^ 
apon  Itia  iDltJnrt  ("  TliUaaoplilo  Po(U1t«,"  tern*  I.,  p,  Vli,  tt  mq.)  SMrtU  sltaaHnMM^ 
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aiMTer  to  this  question  nill  surest  iim-If  at  oncv  to  thoM  who 
ipmpcrljr  »pprchi»nde<i  the  principle  of  the  esiKitiiiil  relativity  of 
nteriol  exinlciicc.    A  material  object  is,  in  every  o»v  of  its 
Ha,  but  one  t«rm  of  u  relation ;  its  wholr  being  is  a  preeupjiotE* 
•  t^  of  correlatea  witliout ;  all  thing*  arv,  fignrntivcly  Fpcaktog  (if 
I«tr  resort  to  such  a  figure  wilhoui  iiicnrrinj*  thu  charge  of  illnslrat- 
li>g  ohtearvm  ptr  obfcuriue)  shadows  of  each  other.     Everf  cliange 
tf  a  body,  tbcrefon-,  prc^itppoxex  a  corrosponding  change  Id  its  corrfr- 
)il8b    If  ihe  state  of  anj-  material  object  coald  bo  changed  without 
tomflponding  change  of  state  in  other  objei^tn  wltboui,  this  object 
*Ml(i,  to  that  Pitent,  become  absolute.     But  this  is  utterly  unibiiilca- 
iUt,aa<i  t)t«ivforc  utterly  impo«siblc,  as  we  have  already  seen.    At  tix 
IBv  lime  it  is  alio  VTident  that,  whil^;  every  change  of  a  body  is  thua 
netl  by  changes  without,  these  latter  changi-a  are  equally  con- 
by  it ;  that  all  material  actiou,  therefore,  h  mutual ;  that  r«- 
is  invariably  njual  to  action.    A  corollary  from,  or  rather  an 
IfpBcatioo  of  tbia  i«  thu  wfll-lcuown  theorem  that  tin-  forces  within  a 
Hdy  or  ooiiservative  system  can  alter  only  the  position*  of  iu  cod- 
litaeai  parts,  but  cannot  chaD!:;e  the  position  of  the  body  as  a  wholc; 
ttfaat,  whcufvcr  such  an  intcnial  chango  takes  plac«,  the  tnomen- 
Mwcming  in  one  direction  lias  its  countrr|>art  in  an  equal  mo- 
Km  aecroing  hi  tbe  opposite  direciton.    If  we  apply  thU  theorem 
^  mitvene  aa  a  whole,  L  e.,  as  a  single  dynamieal  syMcm,  and  tf 
Iknr  in  Ritnd  that,  mecbanically  speaking,  all  force  properly  so 
kd,  L  A,  all  potential  eocrgy,  t*  eixirgy  of  pOAitioii,  we  ]>ee  at  onc« 
KhstCTcr  energy  is  apcut  in  actual  motion  b  gained  in  position— 
■w  ayiteo,  therefore,  b  absolutely  contervative;  and  we  are  thus 
Bf  &  Tcrj  simplo  approach,  to  the  principle  of  the  cout^crvatioa 

^ptr  this  Bnminary  dincussioii  of  Ihe  first  conce|>tuaI  clement  of 
^v,  tMfTtia,  I  proceed  to  the  ixtneideration  of  the  other  element, 
K  In  llir  canonical  text-books  on  jihyKics,  foreo  b  defined  as  tbc 
■of  motion.  "  Any  cause,"  says  Whewell  ("  Mcelianics,"  p.  1), 
Kb  moves  or  lends  to  move  a  body,  or  which  changes  or  tends  to 
Be  tic  motion,  is  called  force."  Similarly  Clerk  Maxwell  ("Theory 
^M,"  pi  B3) :  "  l>'or««  is  whatever  changes  or  tends  to  diangc  tli« 
^k  of  a  body  by  altering  cither  its  direction  or  its  magnitude." 
^k  eitlicr  of  these  delinitioo*  as  correctly  representing  tho  re- 

Hifetana  "broc"  i*  rertrlctid,  •*)!  ouf^t  to  be,  Mlhc  jaigiAtion  of  polerilUl 
H«t  no*  t^ilM,  tbc  mitiwioo  "pmiiiniccot  coiUHmtion  of  Torcu "  twcoines 
^bM;.hr  lb*  *nm  at  (be  lanx*  in  tlie  uniTcnp,  in  tlilt  team.  Is  lif  no  timoa* 
^h.  Tk  "pairfittarie  ef  /bmr,"  or,  more  properlj',  Ihe  "  criiwiTriUcm  itf  imertj," 
^b^on*  (^  (he  MBi  uf  koloal  (M  kinclic  cner^  (vdimtt  '■&  motion)  uid  poUnUal 
Hl«r|;  uf  p«ilIoa  Or  MurU  >»  Moiion)  en  Ibc  ni>i«T]iU  iinlTanc  b  inrkrUblc 
B  it  tb-m»  ia  th«  Int.  is  bol  *b  >n)p))nc>tion  or  iti«  tlicomn  tbu  in  an;  limited 
^kUn  tjttm  xh»  (iiM  itt  On  pntm\hH  uid  kinetic  «IM|I«  «f  Ms  puis  I*  acvw 
B  kr  (Mr  ■WiMt  aetioM. 
■  fas.nr^3> 
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odred  theories  of  physical  Bcieiic«  respecting  the  Datuie  of  furce,  itt* 
Biknifest, irreepcctire  of  the  cod sidpnit ions  nbich  1  have  profienulii 
this  uml  the  prcGvdlng  MMjs,  tb«t  foroa  fs  not  an  iniliviiloAl  (faiogtr 
dii<tinct  i-iitil}'  wUcb  presenu  itself  dlreotljr  either  to  ohii«n-ntiaD«v 
to  thought,  but  that,  so  Csr  as  it  is  taken  as  a  definite  aad  autaltol 
in  the  operations  of  thought,  it  is  pnr^'ly  a  fiction  of  the  inltBMl* 
The  cau»u  of  motion,  or  chnngu  of  motiou,  in  n  Ixxlj  is  simpi;  tha 
condition  or  group  of  coudltiuns  upon  which  tins  motion  di-pfodi] 
and  this  condition,  or  group  of  conditions,  as  we  bare  alreadv  M«a,ii 
always  a  corresponding  motion,  or  ehaogc  of  motion,  in  the  bodki, 
OtUsido  of  the  moving  irody,  which  are  its  correlates,  Otfaprwist<t> 
pressed,  (bree  is  a  mere  inference  firom  the  motion  itself  ander  M 
universal  conditions  of  reality,  and  its  mearare,  therefore,  is  niii|l| 
the  effect  for  which  it  U  postulated  as  a  cause ;  it  has  no  other  BikK 
CDCe.  The  oidy  reality  of  force  and  of  its  action  is  the  convspoal 
enoe  between  physical  pheiioniena  in  conformity  to  the  principlesl 
the  essential  relativity  of  all  material  existence. 

That  force  has  no  independent  reality  is  so  plain  and  obrioos  tbtj 
H  has  been  proposed  by  some  thinliers  to  abolish  the  term  foree,  lU 
the  term  cause,  altogether.  However  desirable  this  might  beii| 
some  respects,  it  is  impossible,  for  the  reason  thai  the  concept  "  fon^^ 
when  properly  interpreted  in  terms  of  experience,  is  valid,  aad,  i 
name  w<to  abolished,  it  would  instantly  rt-appear  under  anotbrr  i 
There  is  hardly  any  concept  which  has  not,  in  science  as  xrefl  . 
roet^physicB,  given  rise  to  the  same  confusion  which 
regard  to  "  force  "  and  "  cause ; "  and  the  blow  leveled  at  these  < 
demolish  nil  concepts  what«ver.  NeTerthcle»,  it  is  of  the 
moment,  in  all  spceulaiioDB  concerning  the  interdependence  of  : 
cal  phenomena,  never  to  Iom-  sight  of  the  fact  that  the  reality  of  I 
is  purely  conceptual,  and  that  it  is  not  a  distinct  and  individittl  I 
gible  or  intangible  entity. 

How  imperfectly  all  this  is  understood  by  the  pbyuelsta  i 
time  a])pears  at  once  upon  an  examination  of  elementary 
as  well  as  original  disquisitions  on  physical  scienco.     Thus 
lation  of  force  to  mechanical  motion  is  constantly  spoken  of 
"  fact "  ascertained  by  experience  aud  verified  esperimenislly ' 
the  possibility  of  question.     In  a  learned  article  by  J,  Croll,  pnb 
in  the  July  number,  1^72,  of  the  PfiilotopAical  Mayaxint.  ("^ 
determines  Molecular  Motion,"  etc,  JVtil.  Xitff.,  fi>urtb  series,  vcL  i 
27),  it  is  said :  "  In  regard  to  the  first  question  (what  produces  ma 
there  is  no  diversity  of  opinion.     All  agree  that   what 
change  or  canaes  motion  is  force."    The  obvious  meaning  of  ' 
that  it  might  possibly  admit  of  question  whether  material  c^-" 
motion  is  produced  by  force  or  something  else,  and  that  phy- 
the  whole,  have  come  to  the  conclusion  that  it  is  produced  by 
Bnch  a  question  ought,  indeed,  to  be  solemnly  pondered  by  j 
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HOnophen  I    It  U  like  the  qnestion  wliich  Simon  Ssob>,  ia  lua  d«- 
^■''t  propoQiHlfid  to  the  gode :  '  Who  will  auure  us  ihM  the  Mar, 

tUcb  the  utronQiD(?r«  regard  aa  Uraoa^,  ia  Uranna  in  fact  p  ■  " ' 
Riftt^ts  gmerallj-,  howoTcr,  are  in  still  greater  confasidD  as  to 

Aeaatune  of  force  in  another  rvApccu    Rodi<-N  are  i'ni<l  to  be  endowed 

•Tllia  ilefinit«  qiiantitT  of  forc«,  if  not  with  a  given  niimlwr  of  forcw; 

il  ii  miiimnl  that  to  CTcry  particular  body  or  particle  belongs,  or  in 
W0t  bodf  or  particle  in  and  by  it*elf  is  inherent,  ao  invariable  meaa- 
Hl  of  energy.  This  statement,  iH-siiloN  inrolvlng  the  confusion  just 
Htd  as  to  the  reality  of  force,  implies  the  assnniption  that  force  can 
H|  an  attribnte  or  coocomitant  of  a  eingle  body  or  particle  as  such. 
^Bi  SMnmptioa  Ignore*  tlie  fact,  which  iit  othemritc  well  known  to 
^■sieiats,  that  the  very  cooceptiou  of  force  depends  upon  the  relation 
^peen  two  terms  at  least,  "Every  force,"  says  Clerk  Mnswell 
^fceory  of  Heat,"  p.  94),  "acts  betwe<eD  two  bodies  or  parts  of 
Hha."  A  "constant  central  force,"  tliercfo^-,  as  belonging  to  »a 
Vfividnal  atom  in  and  by  iiself,  is  an  impossibility. 

We  bave  now  arrived  at  a  point  where  it  will  be  profitable  to  ra- 

tKfar  a  moment  to  the  proposition  of  Du  Bois-Rcymnnd  referred  to 
g|the  beginning  of  caj  first  |Mper,  (hat  the  whole  problem  of  physical 
■Isee  eaasijaa  in  "  the  resolution  of  all  changes  in  the  material  world 
^■BotioDt  of  atoms  caused  by  their  constant  central  forces."  The 
Bka  pa«age  in  Du  ItotK-Hcymood'n  text,  from  which  I  extracted  two 
^bacm,  n-ada  as  follows :  "  Xaiurnl  science — more  accunitcly  cx- 
^knl,  acienliflc  cognition  of  Nature,  or  cognition  of  the  material 
Hid  hj  tiie  aid  and  in  the  sense  of  theor^ical  physical  science-^  a 
Hletioa  of  the  chnngc*  in  the  material  world  to  motions  of  atoms 
^■ad  by  central  foreni  in  depend  i-nl  of  lime,  or  a  revolution  of  tho 
^kiawaa  of  Xature  into  atomic  mechanics.  It  is  a  fact  of  pvyrho- 
^pcal  experience  that,  whenever  such  a  reduction  is  snccesafully 
Ktsed,  oar  craving  for  can«nlily  i«,  for  the  nonce,  wholly  satisfied. 
Hb  Btopofttions  of  mi-chantea  are  mathi'mntirally  represent  nble,  and 
H^  ii  tbenselvea  the  same  apodictic  certainty  which  belongs  to  the 
^knilkKta  of  mathematics.  When  the  changes  in  the  material  world 
^fcltMB  rvdured  to  a  con*lBnt  nam  of  potential  and  kinetic  energy, 
^^hf  ft  a  eonttant  matt  0/  matter,  there  is  nothing  left  in  t]t«M 
^■ge*  for  vxpIanatioD. 

^fThe  assertion  of  Kant  in  th«  preface  to  the  '  Metaphyxical  Rndi- 
Hu  of  Xainral  Science,'  that  'in  cviry  department  of  pbystcal  aci- 
^k  tbm  y  only  so  much  science,  properly  so  called,  as  there  Is 
HaMDallc*,'  u  to  be  sharpene<l  )>y  substituting '  mechanics  of  atoms ' 
br  'matheroatics.*  This  was  evidently  his  own  meaning  when  be 
kitd  iJw  name  '  tclence  *  to  chemistry.  U  U  not  a  little  remarkable 
^pia  9V  time  clienustry,  since  it  has  been  constrained,  by  the  dia- 

■  *-  Dm  Sa—iaapiw,  odcr  Q«ue  Tbcotit  Tom  Bau  dar  W«Ii«d,  tcq  Simoa  Sutx,"  p. 
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00VC17  of  Mibtttitution,  lo  abandon  the  old  dectro-chcnwnl  diulinx) 
liu  Memingly  taken  a  retrograde  slop  in  its  advunce  towurd  *i-wsc« 
in  this  eensf .  Tho  n-eoliition  of  alt  cbangM  in  tlie  malvrial  irorld  into 
motions  of  atoniK  ciin»i»l  by  tlicir  constant  central  forces  wonld  he  Ibr 
completion  of  natural  acienoe." 

Uow  do  these  senteuoea  of  one  of  tlio  forofDO»t  pUyaicisla  of  tb 
day  now  present  thcmM-lvoit  la  our  view  in  tbe  Vi^A  of  tlio  precediif  | 
<ti«cu*(ion  ?  Atuinii  arc  absolulo  pfayaical  cooatauts,  or  constaatt  of 
ma»s ;  and  I  bare  ebown  that  there  are,  and  can  l>e,  no  alwoluw  («•' 
stant*  of  mass.  And  it  is  evident  nov,  I  tn»t,  tliut  tliera  an-  lUiulitlT , 
DO  fionatant  cuntnil  forcoa  belonging  to,  or  iuberenl  in,  oonstanu  rf 
man  as  such.  Both  the  conatanU  of  maf.B  and  tlto  conatant  Gxctf- 
aasnmcd  to  belong  to  them  arc  eimplf  parta  of  the  scuRblding  of  tin 
intellect,  when  it  aeclca  to  •nbject  the  pbenomeDa  of  the  material  w«(U 
to  exact  niatheniatioal  detemuuatiou.  Thej  ibS,  as  I  hare  ain'iJ; 
intimated,  instrumental  lictions  which  arr,  for  tbe  moniMil,  Indltfah 
sable  by  reasun  of  the  innbilityof  iIil*  inlellt.-<:t  to  deal  with  pbeaaioeBI 
otbvra-ise  than  nngly  and  under  s  deBnite  aapecL  la  order  to  tSxl  * 
qnantitstJve  determination  of  material  action,  the  mathemaiKUD  • 
constrained  to  iiunilatc  the  cvnecpttial  elcnieuU  of  matter  and  to  trait 
tliem  an  >e|)i&r8te  and  disiiDct  terms,  lie  in  conii^traiued  to  repnsal 
as  discrete  what  is  continuoos,  and  as  absolute  what  is  relative  ii< 
this,  as  he  knowf,  or  ought  lo  know,  very  welt,  ho  is  doing  rioIeaM 
tht!  fact.  But  this  violeuce  ia  bamle»,  provided  he  doea  not 
that  what  ajipenra  in  abstract  iusniation  in  his  formnlte  esbte  in 
Crete  and  indissolubto  union  in  Xaturc,  and  what  be  exhibit;  as 
ditioued  in  thought  la  eMsentiully  conditioned  in  objective  rcntity. 
steps  to  all  scientific  knowledge  consist  In  a  series  of  repreaeoi 
fictions.  Wtien  the  old  Greek  songht  to  determiue  the  ]'- 
tlte  circle,  hv  Iwgiui  by  conntrucling  u  polygon  whose  >■  ■ 
divided  until  ibey  were  supposed  to  becotoA  infinitely  •mail ; 
his  view  every  line  of  deCoite  extent  and  form,  i  e.,  every  lint 
could  boc^imc  the  tmbjcct  of  mathematical  investigation,  w.is  com; 
of  an  infinite  uumbor  of  infiuili-ly  xmiill  otraight  lines.  But  Ivc 
fonnd  thai,  while  tliis  fiction  euabli,-d  liiui  to  deduce  a  rule  lor 
lattDg  tbc  ari-«  of  the  circle  attd  otherwise  to  determine  a  nnml 
its  projieriies.  iieverlhcleKK  the  circle  and  its  rectilinear  diameter 
fandamentally  incommensurable,  and  tbe  qundraiun-  of  thcrircle 
impossible.  The  modern  analyst  sunilarly  determuiea  the  **  locos 
a  ciirre  by  the  relat,ion  of  Kniall  increments  of  ooArJinates  arbt 
eslabliuliiil ;  but  be  ji(  welt  aware  that  the  curve  itself  has  notlus; 
do  with  this  arbitrary  rc-pretfentation, and  ho  very  onapbaticaUy 
tho  continuity  of  the  curve  by  diflercnliallug,  or  p&ssing 
"Umil"  of,  his  increments — at  tbe  same  time  transfonning  hi* 
dinates  by  cliangiag  their  origin  or  their  inclination,  or  t-ven 
syateni,  from  bilinears  to  polan,  whenever  be  finds  it  conveotcnt. 
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mt  enr  dnuning  that  thereby  he  is  in  the  least  afleoting  the  natun 
of  tie  carve  whww  propertivH  nro  niidcr  discusttion.    Thfl  BStroaomer, 
bi  aJculalin^  the  attractiou  of  a  aphiint  upon  n  "  inatvrial  point,"  he- 
gini  by  aseuming  the  atomic  or  molecular  conatitulion  of  the  altrnit- 
iiiftpbonjCCtahlifhing  n  series  of  finite  difforences  as  one  of  the  terms 
of  Lit  Miuution  -,  but  tberenpon  bo  takes  the  series  to  be  inlinit«  and 
tbo  JilfrKDces  to  he  iofiiiitely  small,  koA  very  dActnally  ^isiiiant)«« 
IIk  iDol«oiilar  scaffolding  by  inteRrsting  instead  of  effecting  a  sumnia- 
dMofaseric*  of  finittfitiffernicrH.     Obscrvo;  the  aatrononier  begins 
*Tib  two  fictions — the  fiction  of  the  "  material  point "  (which  is,  in 
tnnh,  1  contradiction  in  terms),  ao  >a  to  insulate  the  attractive  force 
Hid  in-at  it  as  proceeding  from  the  sphere  alone,  and  the  Hctioo  of  the 
finiu  diffi-nmccM  representing  the  moU'Cidar  eonstitntion  of  the  sphere ; 
l>^l  the  validity  of  hi«  n'niilt  deiH-iids  upon  th«  eventual  meiMiou  of 
thne  fictions  and  tli*  rehabilitation  of  the  fact.     In  like  manner,  the 
dtnuit  TCprcfcntK  the  proportions  of  weight  io  which  ^ubftances  com- 
W,as  atomi*  of  delinilo  woightnnd  fignrf,  and  llic  ri'itiiUiiig  oom- 
ponidsas  definite  groups  of  sueh  atoms;  mud  this  mythical  coinage 
hu,  ni>  donbt,  been  serviceable  id  some  ways.     Itut,  apart  firom  the 
'"Tonisiancp,  avowi-<I  by  thoughlful  rhcmists  lliemeclvcs,  that  the  sym* 
^  have  become  wholly  inadequate  to  the  proper  representation  of 
*««  fscis,  and  thai  new  representative  Actions  will  have  to  be  resorted 
^  it  \f  important  to  bear  in  mind  always  that  the  smbol  is  not  the 
'■^t,  v«l  thai  the  fiction  is  very  diflerent  from  the  reality.     Newton 
•"♦Hrtd  many  of  the  Ic.iding  optical  laws  from  his  corpuMrnlar  theory 
^^  light  and  from  tlie  hyjiotliesis  of"  Sta  of  easy  Iransmisslnn  and  re- 
*Clloa."    His  theory  for  a  time  served  a  good  purpose ;  but  it  proved, 
""erall,  to  bo  but  a  convenient  mode  of  »ymbi>lUing  the  phenomena 
*^lb  which  he  wa*  familiar,  and  liad  to  b«  diacardod  when  the  pho- 
"Otwoon  of  interference  was  ob6erve<L     In  \Hi  Sady  Carnot  de- 
duced the  law  of  thermic  action,  wliirh  t^till  bears  his  name,  from 
■*>  hypoihenis  respecting  the  nature  of  lifat  (nuppom-d  by  him,  an 
"y  nearly  all  the  physicists  of  his  time,  to  be  imponderable  niat- 
^),  which  is  now  known,  or  universally  believed  to  be,  erroneoue. 
Sinw  his  time,  Claosin*.  RanVine,  Thomnoii,  and  Clerk  Maxwell,  have 
^"tvn  that  thermic  plienomi^na  find  a  very  convenient  representation 
'"  the  hvpiitliesis  that  gaseous  molecules  are  in  a  state  of  incessant 
"■otion ;  aiid  Blaswell  has  even  succeeded  in  predicting  the  phenom- 
*''oo  of  the  gradnal  cewatioo  of  tbo  oscillntory  movement  of  a  disk, 
Mapended  l«'tween  two  oilier  dink*,  in  comtenm-noe  of  the  friction  of  a 
■Nwus  medium,  whatever  Iw  the  dcgriv  of  its  tenuity,  nnd  this  pro- 
"leilDt,  has  since  been  verilied  l»y  experiment,  just  as  Hamilton's  pre* 
JJiOlion  of  Clinical  refraction  was  verified  by  the  ex  peri  me  tits  of  Lloyd; 
"**t, of  COHTM,  neither  Clauoiiis'it  and  Raukino's  formulw,  nor  MaTwell's 
^perimenta,  aro  conclnsive  as  to  the  real  nature  of  a  gas.     In  nit  such 
^*Ma  Mienoe  ereota  a  scaffolding  which  is  invariably  kicked  down  tu 
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■oon  u  iU  work  has  been  accomplished.  And,  if  the  sdeutific  archf 
tMU  are  eo  c«ptirat«d  with  the  BcafTolding  that  they  inaist  upon  naio 
tahuog  it  intact,  its  vvi-ntttitl  dvmoliliun  x*.  none  thv  lc»  van  in  t&o 
progroM  of  obMrvaticiu  and  oxp«ritiieQL  Facta  supply  llie  foftu  mfcA 
whiob  tli«  theorist  refuses  to  adminbt«r. 

l>n  Uois-UeymoDil'fl  proposition  is  oothing  leu  than  tbia,  tLat  vat- 
ural  ftoieuco  ih  convlrained,  l>y  the  law  of  all  its  oictliods,  to  «xH<t 
tUo  arbitfut}'  acaflbldiug  of  the  intellect  as  the  real  nature  of  the  uv- 
Teru.    Ue  not  only  oonfouDda  the  scafiblding  of  his  intellect  miilt 
own  structure,  but  be  oonfouuds  lbi»  scaiTolding  with  the  ttructiutdf 
Katurc.     He  mUtiikes  the  Iwiiuitiof  his  lemponry  plationn  forlbc 
rafters  of  the  periuaucnt  edifice ;  the  arbitrary  masaes  of  his  milht 
nutical  calcnUtioos  (the  *'  atuma  ")  for  bricks  of  Xaiurc'a  buildiii{; 
anil  the  ropM  of  his  scioutitic  tackling  (the  "  forces  ")  for  the  ingra- 
crai«  energy  of  the  Univ fine.     Tlicro  are,  it  is  trui;,  pateages  inDs 
Bois-Keyinond'e  lecture  which  may  be  construed  hs  a  ririnal  fr  jj 
claimcr  of  this,  but  his  assumption  that  the  limits  of  mathemsUciI  I 
reasoning  itboiit  atoms  and  tbeir  constant  ceutral  forces  arc  the  in» 
uiovablt!  bound*  of  all  possible  kiionU-^lgc  respecting  physical  ji* 
nomena,  and  the  emphatic  *'•  IijnorUMut — Ljnorahitnua"  ithh^iA 
he  concludes  his  lecture,  utterly  invalidate  the  disclaimer.    He  iatfM 
that  tho  framework  on  which  ho  and  bis  compeers  have  thns  br  btfl 
stulioned  is  by  no  means  tho  only  scalTolding  that  cau  be  dvviMi 
The  spectroscope  hss  convinced  the  cbemiiit  ihat  a  chemical  aoalj^ 
can  be  effected  otherwise  than  by  mixing  subalaoces  in  a  testln^^il^ 
and  that  be  can  react  upon  the  gas  of  a  distant  comet  as  well  as  nfd 
the  hydrofccu  lu  tlie  water  which  Hows  from  a  stop-cock  in  his  labcsr 
tory.    Modem  analysis  bas  shown  Ihat  the  limits  of  matheiiiati«al  <*' 
Ught,  which  tho  synthetical  geometrician  Eup|>osed  (o  be  abwlnl^ 
may  be  tranMonded  indefinitely ;  and  Gauss's  and  Uamiltos'i  bMT 
OODCeplion  which  is  now  expanding  into  the  calculus  of  operation^,*  Jj 
cnlcnIuK  of  quatcrnioDS,  is  opening  theoreucal  viatiis  which,  i-ren  w' 
the  aualyst  of  modem  times,  seem  next  to  illimitable.    It  b  true  tU^ 
no  mathematical  wings  will  ever  carry  us  into  the  regions  of  tfaf  "  M^  • 
Bolutc,"  and  no  spcctroBOOpic  vision  will  discern  the  indelible  »y  ■  ^~' 
bands  of  the  "  thing /irr  it!  ,*"  but,  before  we  Indulge  in  any  hn: 
tiona  over  this  fact,  it  may  be  well  to  eiaminc  tbe  livery  of  tic  o* 
•eoger  who  brings  ns  the  wonderful  intelligence  of  tho  existence  <f  ' 
these  entitle*  without  all  ponibie  relation  to  the  intellect,  and  to  i» ' 
quire  of  him  how  be  became  possessMl  of  bis  message. 

I  must  noi  be  understood  as  asserting  or  intimating  that  itt 
knowledge  can  ever  be  other  than  asymptotic  to  the  endless  uA 
bonndlcM  fact  of  the  universe.  But  ihcro  is  a  dogmatism  of  ig>»- 
rauce  which  is  no  lei*  audacious  tlisn  the  dogmatism  of  sx-iolisiic  kaovt 
edge.  The  "  Igtuyratmi* — Ii/nor-jbimuji "  at  the  close  of  Da  Boi^-Bef- 
Bwnd's  lecture  is  at  least  as  presumptuous  as  the  pretended  a 
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!of  apddy  mMapbyucian.  Oue  of  tli«  urjceiit  Deed*  of  tnodcm 
wal  acieooe  is  a  ihoroogb  invesiigatioo  ol'  the  nBtort,  roetbods, 
lliil*  of  scirntiiic  cognition,  and  thus  of  the  nattiro  of  its  mil  lim- 
chitrdy  iti  the  ligfat  of  tlu:  tc-acliingn  of  compantivc;  pliilnlogf 
oomparative  peyohology.  Hax  Mailer  but  luipjiil}-  deaignxti-d  tlic 
Icnry  10  "reify "  intellectual  concepts  (or,  as  Mill  expresses  it  in 
inaliil  phnue,  to  mistake  Damc«  for  things),  as  "  modem  mythol- 
I  Btit  tbia  mythology  ia  oot  ut  all  conHni'd  to  ordinnry  Ian- 
ft;  it  extenda  to  all  tbe  formolariea,  including  those  employed  in 
ttific  r«a«arcli,  which  eerre  as  the  intellectual  net-work  for  the 
MMMD  of  physical  phenomena  and  for  the  exact  mathematical 
miitttioii  of  the  lawa  of  their  interdependence. 
9ie  moat  prauug  Deed  of  modem  physical  science,  however,  is 
disengagement  of  tbe  iact«  of  obserration  and  indnction  from 
r  pn«cnt  tbcorelical  complicaUons,    Mo«t  of  tbe  sciontific  theories 

rhave  ib<aT  root  in  the  uietaphyaies  of  tlirec  ccnhirii'ii  ago, 
of  the  materialistic  sjieculations  based  upon  them  are  re-do- 
of  tbe  aocieot  culture  of  the  Middle  Kingdom.  Both  in  phyeics 
im  chemistry  (not  to  speak  of  tbe  biological  sciences),  the  facts 
Hoog  rince  transocndcd  thu  narrow  boandii  of  tbe  previitting  tici> 
b  hypothesu,  and  have  thus  been  either  ignored  or  miBinler* 
»A.  On  tbe  rema'ming  pages  of  this  paper  I  denre  to  direct  alten- 
k  aome  of  the  facts  ccmnccted  vilh  the  main  itnbjoct  of  my  pres- 
fcqutry— ^h«  concept  yonre. 

.Iiysical  forces  are  diftribuCed  by  modern  science  into  tvo  classes, 
and  mohr  forc«a.  Molecular  forces  are  those  which  deter- 
I  intvraal  changes  of  a  body,  while  niolitr  force*  canec  the  mo- 
the  entire  mass.  Molecular  forcett,  therefore,  are  the  ageiicicii 
ennine  tbe  particular  state  of  the  body  in  its  physical  rela- 
ansidering  it  as  an  indvpcndcnt  whole — or,  as  it  in  termed  in 
era  raeehantca,  aa  an  independent  oonserrative  system— while  the 
itlorces  determine  tbe  physical  reUtioos  of  the  body  to  other 
I  which,  together  with  it,  an-  intograut  ports  of  a  gr«-tttcr  whole, 
'.  ■  more  cotDpn-hensivv  oouservalive  syalt-m, 

science  teacher  thai  all  physical  forces,  motar  as  well  as 
T,  are  mulaally  oonvertible.  This  fact  is  discussed  and  illus- 
jtCMntific  trt-atiMit  without  number,  and  its  importance  is 
But  there  is  auother  fact  coiinrcti-d  with  it, 
fcU  known,  the  significance  of  which  ia  not,  I  thiuk,  at  all 
I:  all  force  in  its  physical  origin  is  molecular.  The  power 
b  grinds  the  wheat  in  I1h>  mill  on  the  stre.'ini,  or  which  drives  the 
iHm^nea  in  a  factory ;  the  force  which  propels  tlie  cannon-ball 
I  of  destruction,  or  the  vital  jaices  in  a  vegetable  or  auimal 
in  tbeir  coorso  of  vital  regeneration;  the  energy  which 
tbe  nvaelcs  of  a  man's  arm  or  the  vcMels  of  hia  circulatory 
L  lo  cxfMsd  and  contract — all  ate  alilte  of  helio-pUnetary  origin. 
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anct  »rc  ultlmUelj  traceable  to  tbe  "  moleoakr  **  moTOBietiU  of  the 
Gdowrvativo  syatem  of  which  our  planet  is  s  part.  ItTouli]  he  a 
I  Toric  of  etiprrcrog»tion  to  attempt  to  prow  thia,  or  to  tllastrate  H  a 
I  detwl ;  it  ia  vufTicitiut  tu  refi-r  the  reader  to  iLe  eloqiicni  expovitmiii 
[.'I>a(lair6  *'  Ileal  as  a  Mode  of  3IotioD,"  p.  447,  tt  sty.  {Affieuaf 
'  edition). 

I  n«Gd  not  K.iy  that  I  itsc  the  term  "  moIrcnliLr  force"  staplf  W- 
L  taatte  it  is  a  gciierally-receUod  t«nn,  and  hecatue  I  am  conKtrainol to 
r  nte  it  in  order  to  b«  iutolljgiblc,  but  that  I  do  not  itilc nd  to  coosil 
myiiclf  by  ihi«  omo  to  the  theory  of  the  con^tiintioo  of  niall«r  vkick 
It  impliett.  In  like  msiiiHT  I  dm:  the  Itrm  "force"  with  the  twm> 
tioQ  that  it  rightfully  denote*,  not  a  suhsiantivv  entity  dixlinct  tna 
matter,  but  the  relation  of  at  least  two  particnhir  Blatea  of  matter  it 
a  given  inoniotil. 

Tlic  tnoleouhir  clinraclcr  of  molar  motion  is  cvineed  in  noBCTMl 
Lwaya,  which  are  almost  wholly  neglected  aud  Ignon-d  l>y  tbe  nwioi 
^pbysicisL  To  take  the  eiinplect  instnoee :  when  tnu  solids  unpiae^ 
SO  that  an  exehange  or  diKtribntion  of  their  motions  lakea  place,  the; 
contract  und  immediately  expand  again,  uecurding  to  the  degrtt  vL 
their  elasticity.  It  i»  annocpssary  to  ioquire  wbt-ther  or  not  ■  torn 
moBication  of  motion  between  two  absolutely  rigid  bodk«  is  poaibW 
all  boiltef,  of  which  wc  Iciiow  any  thing,  are  more  or  k«  eIa«Ue,  ■■ 
therefore  contract  nnd  expand  at  the  instant  of  itu|>aet.  And  ibM 
coutraciioQ  ia  aceonipBoied  by  the  evolutiou  of  heat,  by  the  conraril 
of  molar  into  molecular  motion,  while  u  the  expansion  ve  liani 
reconvervion  of  molu^'ular  into  molar  motion.  No  traosfor  of  mH 
m4>Lioii  ever  lakes  place  without  thia  momentary  tranution  itiroo^tH 
molecular  phase.  fl 

Sin<-e  the  eatublislimcnt  of  tbe  doetrini!  of  the  coDsenration  of  M 
orgy  iiud  the  correlation  and  mulnal  coarertibility  of  forcc«,  phyncifl 
have  rejientedly  called  attention  to  the  fact  that  the  old  intcrprvialifl 
of  the  pheDomenon  of  an  apparent  destraetion  of  force  ia  iDaccucd 
and  that  the  tmo  interprvtnliou  of  thi«  phenomenon  consist*  in  fl 
tmt^ing  of  the  evanescent  molar  motion  into  reniliing  moleenlar  iM 
tion.  But  they  fail  to  observe  that  the  old  notions  reapecttog  fl 
tran^tr  of  molar  motion,  whco  tl>cr«  is  no  loss,  are  in  similar  need  4 
recti  Mention.  I 

Now,  wlint  tfl  this  molecular  motion,  in  Uie  light  of  tha  hinn 
which,  as  I  hope,  has  Iwen  gained  in  the  foregoing  difeiisaion?  Sid 
ply  an  exhibiiion  of  the  struggle  involved  in  the  formation  or  cona 
tntion  of  a  body  lu  a  distinct  conservative  system.  Alt  raotecolarfl 
L«rgy  i#  in  Ita  nature  nmitiitutire,  formaiive,  or  utroctural.  All  kiad| 
^energy,  or  actual  motion,  rupn-Kcnts  the  progress  of  morpholo^iB 
action  in  periodical  alternations  of  advaneing  and  retrograde  md 
morphovis.  And  the  main  problem  of  physical  seioncio  is,  not  to  (■ 
culato  tiio  pUy  of  atomic  motions,  ondcr  the  sway  of  their  consd 


SKETCH  Of  DR.  J.    W.   DRAPES. 


361 


Nttnl  forces,  but  to  tnoe  Uio  diaVmntiation  und  tra Reform atiou  of 
witfial  form*  asdet«nmiiM  bytbe  differential  Ion  and  trantfarmution 
^fiUfonnativo  ctwrgy  of  tko  univerBe.    Ju  this  counectioo,  ul>M!rvK< 
itioa  ukI  •x{>«riin(!iit  have  brungbt  to  light  a  nombcr  of  tli«  most  sig- 
■ilieiat  bets,  to  oae  of  which  I  may  l>c  [wmntK-d  to  draw  Btt«ntion 
Mi>n iltc  conclDsion  of  thb  pa]>er.    Force,  or,  more  correctly  tpcAk*, 
n^tatf^,  is  not  only  induHtrnctiblc,  like  mass ;  it  not  only 
t'irvii;;|i  a  cyck'  of  traniifomi«tiuna  corresponding  to  the  mct^morphii 
rouiiJ  of  [ihyxiciil  forms;  it  is  not  only  HgH'Cialin-d  at  uvcu  pace  witt 
tlte  ipvaaliKatioD  of  its  correepouding  inXerial  siructnrea ;  but,  jiitt  afll 
tfiv  jiro^rv&fiivc  Bpccialiiatiou  of  these  material  slruclares  io,  on  the 
w^L(rk',  on  adviinci-  in  tlie  direction  of  greater  di-finiteness  and  moro  per. 
f*«l  concrvtion  (in  the  case  of  inorganic  bodice,  geoerally  accompaatcd 
t>7p«atcr  condensation) ;  so,  also,  the spccialiuitloD  of  formatire  kiwt- 
^y  it,  oil  the  whole,  charactcrixed  by  an  OTer-iocreasing  intensification. 
GcMnlly  epcaldng,  the  more  advanced  the  stage  of  material  conore 
ticii,(lii)  greater  tbo  intvnuity  of  its  eonetitntivo  forcv>.     Faraday  haa' 
Boiwvherc  obwrved  ihnl  the  chcmiciil  force  conlaineil  in  a  drop  of 
'WtiUr,  if  (ranflfonoed  into  heat  and  light,  would  b«  sufficient  to  Ulu- 
nuoaie  the  beavena.    Of  course,  tliis  intensiGcatiou  of  force,  is  propor- 
t-Ioa  to  the  condrnwition.  concretion,  anil  iliftVnntiation  of  the  foTDii 
PwJocrd  hy  it,  In  not  a  thickening  «f  a  suliBtaniive  entity,  but  is  aim-^ 
pi  J  to  iacrvasing  complication  in  iho  relations  in  the  eBtablieliment  of 
^)>)cli  ill  rcalitalion  con*i*t«.    Tlic  energy  which  forms  and  maintain^j 
tkt  bigb»r  and  more  definite  forms  of  material  ciiistencc  has  to  or* 
<^oni«  ||,()  to  bold  its  own  against  not  only  the  inherent  energy  of  tbo 
piimary  phyrical  form,  but  against  the  rjiednliied  energy  of  the  inter* 
"Mdiate  ronna  as  we!). 

I-Mght,  perhaps,  to  obBerve  here  that,  whenever  energy  is  s^em- 
"K'f  di^tnictivc,  it  is  in  reality  recoDstitutive  of  a  cootervatiTe  sys- 
^'Oof  ft  h>wcr  grade. 

_  But  I  must  not  bo  led  Into  discussions  which  belong  to  special 

"^Bw,  and  are  in  slriclnesa  foreign  to  my  theme ;  and,  so  far  a*  I  am 

*  liberty  lo  enter  upon  these  disciissioiiB,  especially  in  tin-  field  of 

^^■■lical  science,  tbcy  must  bv  TCBervc<i  for  another  article. 


SKETCH   OF  DK.  J.  W.  DRAPER. 

r^ HE  period  from  1880  to  IflTO  is  very  strikingly  marked  in  the 
"*-    hiftory  of  e«icnw.   It  opens  with  great  discoverica  in  electrici- 

7,  ud  cIosM  with  very  brilliant  ones  in  light.  Its  middle  portion 
*  'tlDStrated  by  ihe  appUration  of  ehcnu"try  to  physiology,  which  ltd 
^  k  rerolutitfn  in  the  Intlcr  Kience,  and  indeed  changed  the  face  of 
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medicine.    It  is  adorned  with  many  great  InTeutloo*,  tudi  u  photog 
nphjTi  th«  eUctrio  telegraph,  the  conslroctioa  of  railn'sra,  and  oct*( 
Kcam  nJiTigation,    Thu  great  wars  it  bas  witocMcd,  tbe  FTmtioo-It«t 
Ian,  tlie  Crimean,  th«  Pnuto-Auxtrian,  the  I'niHHo-Freticb,  and  tb« 
American  Civil  War,  liave  occaaiooed,  as  all  great  wars  intritaUydt:^ 
much  intellectual  actirity  and  profonnd  social  changea.    Among  tbe 
latter  arv  the  emancipatiou  of  the  vast  Bvrf  population  of  Russia,  aaj 
of  four  Riilliou  xliim  in  America.     But,  perhupn,  most  importtai 
of  all — partly  through  the  increaae  amd  diffusion  of  luiowledgc,  paiUf 
through  more  rapid  and  inceeaant  natioDal  interoommumcatioo— Uoi 
liberal  in  politics  and  derated  in  religion  have  averted  thdr  svay. 

The  generation  that  lived  in  this  p«'riod  lias  thvn-fora  tsirtj  ya- 
fimned  its  share  in  the  promotion  of  modem  oiviliaation.    Tlicct  ii 
no  European  nation  irhich  has  not  participated  in  this  great  v>m^  . 
ment^-noDo  that  cannot  offer  a  list  of  the  namea  of  ita  people  lAo  , 
may  lay  claiai  tt>  a  jiart  of  the  honor  of  the  succt-ss.     In  this  ntpM 
America  is  not  behind  oibers— aba  too  baa  done  her  share,  both  is  ^ 
regards  science  and  iudustrial  inventions.  Among  tboae  of  her  dliitM  | 
who  hare  devoted  their  lives  to  these  objeols,  and  who  by  lh<ar  t» 
■  oesaful  pursuit  have  done  lionor  to  the  ouuntry,  and  won  for  tbac 
selves  an  eminent  name  in  the  worlil  of  science,  is  the  aubject  of  MT 
present  sketch,  John  Wiluau  Dbapbb. 

He  was  bom  at  St.  Helen's,  near  Liverpool,  in  1811,  and  rewTtl 
bis  education  for  the  most  part  from  private  instructors.  At  i-ltfs 
year*  of  sgi;  hn  was  sent  to  one  of  the  piihlic  seboola  of  tlie  WMlejit 
Methodists,  of  which  denomination  his  father  was  a  minister,  lit  (^ 
mained  there,  however,  only  two  years,  and  was  then  returned  lo  fo- 
vaic  instruction.  Whi^n  the  University  of  Loiulon  was  opened,  kt 
was  sent  there  to  study  cheiuistry  under  Dr.  Turner,  at  that  time  As 
mo9t  celebrated  of  English  chemists.  At  the  instance  of  sevrral  it 
his  American  relatives,  he  came  lo  America,  and  completed  his  ati- 
cal  cdnention  at  the  Unironily  of  Pennsylvania,  graduating  in  16tt 
with  so  mnch  distinction  that  his  inaugural  thesis  received  the  h^ 
BUld  compliment  of  bein;;  published  by  the  faculty  of  that  univcnilT' 
Shortly  allerward  he  was  appointed  Professor  of  Chemistry  in  Hup- 
den  Sidney  College,  Virginia,  and  in  1830  received  an  appointment  U 
the  same  professorship  in  the  University  of  New  York,  with  whiA 
institution  he  has  ever  since  been  connected. 

Dr.  Draper's  earliest  HC.ieiitllic  pubtioations  were  on  the  cbcnoed 
action  of  light,  a  subject  at  that  time  almost  completely  ncglectfl 
Eventually  he  published  in  American  and  foreign  jeurnals,  or  mi 
before  seientitic  societies,  nearly  forty  memoirs  in  relation  to  iL  !■* 
would  be  impo«sible  in  this  short  sketch  to  give  an  enumeration  tt 
ktbc  facta  contained  in  these  papera.  We  shall,  therefore,  sclc«t  only  a 
few  of  the  more  prominent  ones  for  rcraarlc 

Of  all  the  chemical  actions  of  light,  by  far  the  most  tmpoital 
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BBbtof  the  decompotUion  of  cnrbooic  acid  by  tbe  leaves  of  planta, 
Hkr  tlie  influence  of  sunsbme.  On  this  the  whole  Tcg<:tiible  world 
•ftwla  for  its  growth,  nod  the  whole  amm^  worliJ,  directly  or  iudl> 
»«h,  for  its  foucL  Th«  dccotnpoflitioB  in  question  is  essentially  a 
^lidatiou,  and  up  to  about  1840  tt  wiw  gcncndly  supposed  to  be 
into  tiie  violet  nye  of  tbe  spectrum,  vrbicb,  in  sccordancc  with  the 
ffcn  hald  at  that  time,  were  regarded  aa  producing  deoxidliing 
ael•s(l^  and  wsre  conscqueolly  known  as  deoxidiiing  rays.  But 
till  was  altogether  an  a»uni|>tion  uunupporlcd  by  experimental 
|toot  Prof.  I>raper  saw  that  there  was  but  one  inctltod  for  the  at>»o- 
Ims  lolntioa  of  the  problem,  and  that  was  by  causing  the  decompoai- 
lin  to  take  place  in  4he  spectmni  itsclt  In  this  delicate  and  beautiful 
•^eriment  he  suoceeded,  and  found  that  the  dccompoiition  was 
Inagbl  about  by  the  yellow  rays,  at  a  maximum  by  those  in  the 
niknty  of  tbe  Kraunhoft^r  fixed  line  d,  and  that  tbe  violet  rsys 
^bt  be  considered  as  altogether  iDoperativc.  Tbo  memoir  contaio- 
^Ktbis  result  was  fintt  read  before  the  American  Philosophical  So- 
^ft,  m  Philadelphia,  and  tinraediately  republished  In  Loudon,  Paris, 
^VBectin.  It  excited  j;eneral  interest  among  chemieis.  Even  up 
Hke  present  year  it  has  funiifhcil  to  the  German  cxpcnmentera  tbtt 
Ian  of  a  very  interesting  discuvjiion  in  photOHifaemlslry, 

b  1M3  Dr.  Draper  discovered  that  not  only  might  the  Fraunhofer 

B  lines  in  tho  spectrum  be  pbotographt'd,  but  that  there  exists  a 
Diunlier  of  oihvrs  beyond  the  violet,  which  up  to  tfaat  time  had 
unknown.  He  aldo  found  three  grent  lines  less  refrangible  than 
A*  ted,  io  a  region  altogether  invtEible  to  tbe  eye^  Of  these  new 
.which  mon-  titan  doubled  in  number  thofu  of  Fraunhofer,  be 
engraving*.  He  alvo  invenlud  an  iuittrunient  for  nteasur- 
)  ehea^cal  force  of  ligbl — tbe  chlor-bydrogen  photometer.  This 
■heeqaently  extensiTely  used  by  Uunsen  and  Itoscoe  in  tbeir 
bemical  researches.  In  their  paper,  reud  b<-fore  the  Royal  So- 
ile36,  they  saj-,  "  Wiih  this  instrument  Draper  succeeded  in 
litng  experimentally  some  of  tbe  most  important  relations  of 
.  action  of  light." 
of  tbe  papers  he  had  written  up  to  1844  were  In  that  year 
and  published  together,  in  a  book  bearing  the  title  of  a 
on  *'  the  Forces  producing  the  Organization  of  Plants."  In 
arc  a  great  many  experiments  on  capillary  attraction,  tho 
asp,  endotmosia,  tlie  influence  of  yellow  light  on  plants,  etc. 
Bwmoir  "On  the  Production  of  IJght  by  Heat,"  published  in 
I  an  Impurt&iit  contribution  to  spectrum  analysis ;  among  other 
I  it  ga>  e  the  means  for  determining  the  solid  or  gaseous  condition 
1,  the  stars,  and  tho  nebnlie.  In  this  paper  he  established  ez- 
Mriatnt^y  that  all  solid  substances,  and  probably  liquids,  become 
tMaadcaeeat  at  ibeaame  tcmperainrc;  thm  the  th^rtnumetric  point  at 
HU  Mwh  aobtttanoH  arv  rvdliot   is  about  OTI"  Fabr. ;    that  th« 
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■peotrora  of  an  iDcandosceat  solid  is  conUnnoos,  it  contains  vv&.a 
bright  nor  dark  fixed  lines ;  that  from  common  tftDperatuKC  up  to 
L  077°  Fslir.  tti«  rays  vintltvd  by  ii  ttolid  an>  invisible,  but  ui  itm 
r  t«iD)»omture  tliey  impress  (h«  eye  iritb  tiie  Mosatjou  of  red ;  ttiBl 
ibe  beat  of  the  incnndcsciog  body  hvicg  inftile  continaonsly  lonu, 
other  rsys  aru  addud,  incrvasiag  in  n-fruigibility  M  the  tumpvni- 
lurg  ascends;  and  tliat,  whito  the  addition  of  rays  so  much  ibe  man 
nfVangible  aa  the  temperature  ia  bigbcr  is  taking  place,  tltcrt  i>  to 
ingraenlation  in  the  intensity  of  those  already  cxiHliiig. 

This  memoir  was  pnblixliol  in  both  American  and  European  jau^ 
I  uali.     An  annty»is  of  it  uitH  reail  in  Italian  before  the  Hoyal  Acodfiny 
p  Bi  Xaplt^s,  July,  I64T,  by  31  elloni,  which  wns<«tso  trsu&lated  into 
French  and  English. 

But,  thirtvcii  years  •ubscqnontly,  M.  Kiraldioff  puhltslicd,  in  a  nrj 

celebrated  memoir,  considered  by  nuny  ta  the  origin  of  tiptcinio 

nnalysis,  andof  wUicli  an  English  Irnnslntion  mitybcfoond  in  the£w 

d'W  and  HJindarffh  PhH»*ophical  .Vaffaiiiif.Jaly,  ISCO,  thcsarnofjir'K 

under  tlii^  guise  of  mat  lie  mat  lent  deductions,  villi  so  tncagni  a  ^el(^ 

I  one*  to  what  Draper  had  done  that  be  secured  the  entire  credit  of 

Itbosc  discoveries^    In  an  historical  sketch  of  spectnim  aiiaJyais  inbM* 

[  quently  published,  Kirchhoff  avoided  all  mention  of  his  Ameritao  pr*i- 

r«oeMor. 

Dr.  Draper  was  the  &r»t  person  n'ho  succeeded  in  taking  ponnitt 
of  the  liumsn  face  by  photography.  This  was  in  1839.  He  piibliriitd 
a  minute  account  of  the  proecK<at  a  time  when  in  Europe  itvi*rr- 
garded  a«  altogether  impracticable.  He  also  waa  the  fir*l  to  l*k( 
photographs  of  the  moon,  and  presented  specimens  of  them  to  "i* 
New  York  Lyceum  of  Natural  History,  ia  1840. 

In  1841  the  Univcmity  of  Xew  York  established  its  medicti  ^' 

lege.  Dr.  Draper  being  appointed  ProfcHSor  of  Chemistry  in  tL    * 

tvery  great  ghnnge  in  medical  studies  and  teaching  was  at  tb*t 

Hmpending.    The  npptir^ation  of  chemistry  to  pbyniology  was 

"to  bft  made  by  LiL'bi^  and  hisi  vcliool.     In  these  new  views  Dr.  D(»l 

completely  coincided,  and  therefore  soon  afterward  physiology  *•* 

,  added  to  his  chair.    He  now  resumed  his  early  ehemico-pbpioloEli'"^ 

I  rosearchea,  and  eventually  published  the  result  of  tlu-m  in  "  A  TrMti*^ 

on  Hinnau  Physiology,  Statical  and  Dynamical."    This  work  at  w* 

became  a  standard  text-book  in   American  colleges.     It  has  p»W** 

through  a  great  many  editions,  and  was  translated  into  sov^Tnl  f"'' 

cign  languages.    The  Russian  editiou  is  used  in  the  bigher  school*  « 

that  0  nun  try. 

It  is  impoBiiible  in  our  Hniitcd  Kp:ico  to  give  an  adequate  ik^W^' 
of  the  new  facts  and  the  important  views,  founded  on  extonsJvr  ii^'j 
expensive  series  of  cxpenniems,  contained  in  this  work.  Ai 
them,  however,  we  may  mention,  au  explanation  of  the  sctcctfiii 
action  of  membranes ;  eluotriual  theory  of  capillary  attnclioo }  «*"* 
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(«agiiUltoo  of  the  Mood;   tbcniy  of  the  circnlation  of  the 

bW;  uc[ilanation  of  lliv  flow  of  sa)i  iii  iitiint»;  eiid  Mulct  in  of  gases 

Ifanik  tUn  films;  measure  of  l)i«  force  uf  fiiiluKiRuHi* ;  rc-vpiration 

tfiihcs;  ftdion  of  organic  mmole-fibre  of  the  lungs;    allolro|i)Hm 

t firing  tptcms;  new  fact «  rcspooting  tlte  action  of  the  skin;  fuDO- 

isf  nerve-vestolvs  ai»l  Ui)-ir  vlt-ctrical  niuiloguii>;  ftitiction  of  tho 

ilbedc  iKTve;  cxplauaiiou  of  tlic  aciiuii  uf  (.■(.rl^iu  }»rls  of  (be 

apparatus,  parlicularly  the  cochloa  and  semicircular  canals; 

[  Cuts  rv^pcvting  llic  thcoty  of  ririon  and  theory  of  mnt«ular  con- 

Thc  »|)t:cial  olrjvct  of  iJiv  book  wa^  to  apply  physical  tbc*0- 

>atlieej(planatioD  of  pliysiolopeul  factH,  u>  Uii:  exclusion  of  tliv 

M tailed  vital  principle  of  the  old  pliy^icians. 

K  Dr.  Drmpcr  is  a  man  of  a  philosophical  cast  of  mind,  by  Tbieb  be 
Bi  dnvn  to  tliti  sindy  of  plificonicna  in  their  more  comprehensive 
^Msaud  relations.  Thu  wide  rang<-  of  bin  scii-niific  aequiix-mcnts. 
^^BHcially  his  mastery  of  physiology,  formed  an  admirable  prcjiara- 
^^K  Mudying  the  subjects  of  human  deielopment  and  ibe  course 
Brifiliiaiiuii  from  a  scienlilifi  point  of  vit-w.  Ilis  " Physiology  "  vas 
■MdlBfly  KWD  rb11ow<-d  by  a  work  of  which  the  intention  wail  to  tdioir 
BMCictioa  of  men  advance  under  the  government  of  Uvr.  Tliis  nas 
Ktltd  "  A  Hi»tory  of  tbo  Intellectual  Derelopment  of  Kurope."  Few 
■bnliieal  work*  hare  attained  io  (itiickly  lo  celebrity.  Many  edi- 
^^Vit  have  been  published  in  thtH  country,  and  it  liaa  been  tran»- 
HfiRto  aliDDit  every  European  language.  The  Vi'ttUnm*t<r  He- 
^k,  tfieaking  of  it  >ayti :  "  It  is  one  of  the  not  least  rvntarkablv 
Bivtnenu  in  the  progrtiHS  of  poHiiivo  phib>ttophy  tbat  have  yet 
^m  Bide  in  the  Engibb  tongue.  A  noble  aud  even  magnificent  at- 
■ipt  to  frame  an  induction  from  all  ilie  recorded  pbcDomena  of 
fcmn  III.  j\siattc,  and  North  African  history." 

HThoogh  in  his  earli<-r  yvars  Dr.  Pm|>iT  wan  a  nkillful  mathematical 
ByH,  he  has  pnbliiihed  but  few  matbi'uiatical  papers,  the  most  >m- 
BbM  Iwing  an  investigation  of  the  eleclricnl  conducting  |K>wer  of 
Hd  Tilt*  ira«  nndvrtakcti  at  the  rr<[U<-»t  of  Prot  Morse,  at  the  timo 
■Nt  inventing  Iiis  telegraph.  Tlie  u»e  made  by  jklorec  of  thia  inve** 
Mlion  u  related  by  biin  in  SiViman\  Atnnican  Journal  of  Science 
B^rtf,  December,  1643.  The  paper  shows  tlmt  an  electrical  current 
^^Blnuisoiilted  throngti  a  wire,  no  matter  what  the  length  may  l>c, 
|PHB>  gvavrally,  the  conducting  eScct  of  wire*  may  be  represented 
7a  Logarithmic  curve.  Among  electrical  memoirs  there  is  oneoB 
■fi>lal  Rtotions  exhibitiil  by  Ut^uid  coaduclor^,  and  one  on  the  elec- 
^pntive  power  of  beat,  explaining  the  construction  of  some  new  and 
HsTni  forma  of  thertno-electric  battoriet.  An  abstract  of  thcM-  im- 
BriBcnt*  is  given  in  the  last  edition  uf  the  "  Enoyolopiedia  Britaii- 
■  "  (Art.  Voltaic  Elivtricily). 

K^.  Draper  was  the  first  [K-rson  to  obtain  photographs  of  the  dif- 
Koa  spcctnun  given  by  a  grating,  and  to  show  the  singular  udvau- 
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t*gf*  which  that  ajMctram  pOBseM«B  over  th«  prismatic  iave 
on  radiationa.  Id  a  memoir  on  th«  proiluotioii  of  light  bj  < 
action  (li^4S),  lie  gave  thD«pectnim  iinnlyiM'*  of  miiDy  different 
SimI  dericc)  the  arrangcnieiit  of  charts  of  their  fixed  lines  in  : 
twr  notrr  uaiveraally  adopted.  A  memoir  on  phosphorescence  eoob 
the  experimental  determination  of  many  important  facta  in  relatioit^ 
that  property.  Among  purely  chvmiatl  topics  he  hna  farallM  i 
method  for  the  qualitative  determination  of  urea  lir  niiroua  acid. 

In  1  sat,  at  lie  request  of  the  New  York  Historical  Society,  Di; 
Draper  gave  four  lectures  before  that  body,  vhicb  were  snbm^iwatlj 
published  under  the  title  of  "  Thoughts  on  Uie  Civil  Policy  of  Americ^l 
They  were  reHpec lively  on  the  influence  of  climate  upon  man;  oatbl 
effeets  of  emigration;  on  the  [wlitioal  force  of  ideas;  and  on  theaatv 
ral  course  of  national  derelopmenL  They  contain  ditcaasioiis  of  k^ 
eral  interesting  points,  which  sinc«  that  time  have  largely  ooenpM 
public  attention,  Kueh  n«  the  iatemat  emigration  fVom  the  Atlaodt 
States  to  the  West,  the  Asiatio  emigration  to  the  I'adfic  States,  itB 
political  effecU  of  polygamy  in  Utah,  the  tendency  of  democratic  Id- 
atitutions  to  centra liaat ion,  a  comparison  of  the  European  vitk  ik 
American  method  of  goremmonl. 

\o  account  of  Dr.  Drajier's  lalior  and  infloenoe  for  the  protootU 
of  science  would  be  complete  that  did  not  mention  the  admlraUssniK 
of  Introductory  Lcclnres  vith  which  he  o)>eoed  lit*  cbenucal  eMMf- 
in  Xew  York  from  1040  to  ISOOi  Clear  in  statement,  freah  aadaiiw 
ing  in  their  views,  and  lively,  poetic,  and  witty,  as  well  as  instmttif^ 
they  were  well  fitted  to  awaken  the  enthusiasm  of  stndenta.  TbM^ 
"  Oxygen."  »  Atmospheric  Air,"  "  Water,"  and  "  Phosphonis,"  wctf  • 
pecially  brilliant.  Wc  have  repeatedly  trioi]  to  induce  their  aDtfaorl* 
have  them  collected  anil  reprinted,  but  he  saya  they  were  onlyfnf 
ments  designed  for  a  transient  purpose,  and  are  not  worth  preecnincia 
a  permanent  form.  Dr.  Draper''B  manner  as  a  lecturer  is  qniet  and  9^ 
liberate — too  sabdued  and  equal  for  mirring  effect,  but  perfrotfctfi- 
position.  Aa  a  apeaker,  he  luu  been  rarely  drawn  out  of  the  coUq^MI 
sphere,  but  such  efforts  as  his  Introductory  Lectures  and  hid  felkiuat 
address  at  the  Tyndall  banquet  show  that  he  has  the  elemoou  '^ 
humor  and  nn  art  of  putting  ttiing«  that  wontd  have  given  hinvl' 
cess  in  the  popular  field  if  he  had  cared  to  seek  it. 

From  1B40  to  IBTO  Dr.  Draper  did  bat  little  in  scientific  1 
devoting  himself  mostly  to  historical  worka.  During  this  tJmelMi 
lished  his  "  Hi«orj-  of  the  American  Civil  War,"  in  three  volumm. 
opportunities  for  giving  accuracy  to  this  work  were  very  great 
Stanton,  the  Secretary  of  War,  issued  order*  to  the  Adjutant'' 
of  the  Army  of  the  United  States  to  "  furnish  him  with  eoiuca  of  1 
orders,  reiiorts,  corresponds ikn;,  t«-Iegraphic  difipatchc*,  or  other  dMB 
ment«  on  file  in  the  War  Department,  as  he  might  rMiwo*!,  and  to  f*r 
mit  him  to  inspect  and  have  copies  of  any  maps,  plans,  and  other  ^ 
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^kMnuarrfortho  propAntioD  of  his  work,  and  to  furnisb  Mm  with 
I^Piitical  nformalion  respecting  tlio  iirmics  of  the  TToitcd  Staif«,  their 
'Nijinulion, tui<l  operations."  TIiis  ordvrinoliidoil  all  (he  CoiifMlcinito 
trdfrw  iu  po«ii««aion  of  tbe  War  DopaitmeDt.  Xor  was  the  iutennt 
(4  tlie  Se(ri«tarj-  of  War  Iimittd  to  this :  he  supplied  aIbo  a  large  amonnt 
(fpnooal  information  of  t]iv  ntinost  raltie.  Access  wns  not  onfre- 
^MBlIf  gtTCQ  him  to  documents  snd  eormpoudence  of  tliv  most  cou- 
Htwtal  kind,  with  a  view  of  gniding  him  to  correct  concluBioud,  and 
vmj  of  (he  most  dccisiro  military  operations  are  detailed  from  private 
nmonnds  fiimi«hed  bj  the  commanding  officers  thtrmselves.  As  was 
Ik  ewe  with  Dr.  DrajMr's  other  works,  this  also  has  been  largely 
nfdbti^ihed  in  Europe. 

In  the  sommer  of  18T0  Dr.  Draper  siiiTcred  a  severe  bereavement  in 
lb  1(«s  of  hi«  wiftf.  Of  Brawliiin  birth,  iilie  wait  eonuected  with  an  an- 
Wot  snd  noble  Portuguese  fatJiily.  She  bad  rumU'rcd  his  domestic 
ifca  coorw  of  uohroken  happiness,  and  donbtlesa  she  was  the  excin- 
fUr  before  his  eyes  when  he  wrote  that  often-quoted  passage  iu  bia 
"Physiology,"  in  which,  after  depicting  the  physical  and  intellectual 
ftotliariilMof  woman,  he  *ayii:  "But  it  is  in  the  fumily  and  social  rcta- 
lins  that  her  beautiful  qualities  sliine  forth.  At  the  cIokc  of  u  long 
Efr  checkered  with  pleasures  and  misfortunes,  how  often  docs  the  aged 
■u  with  emotion  confess  that,  though  all  the  ephemeral  acquaintances 
Md  attncbmcnts  of  his  career  have  ended  in  diHappointmont  and  aliens- 
tiM,  the  wife  of  his  joalh  is  still  hia  friend.  In  a  world  from  wliicli 
•Hfj  thing  else  se«ms  to  be  passing  away,  her  affection  aloue  is  un- 
^la^ed,  tnM  to  him  in  stckiic«s  as  in  health,  in  adversity  as  in  pros- 

Kr,  tn»e  to  the  hour  of  death," 
TlWirsix  children,  one  died  in  infoncy;  the  snrvivors  are  three 
and  two  danghtvn.  Of  the  former,  tho  eldest  is  IVofessor  of 
ral  History  in  the  College  of  the  City  of  Xew  York;  the  iccond, 
itMcMor  of  I'hysiology  in  the  University  of  New  York;  the  third, 
DifWtor  of  the  Meteorolo^cnl  Obsen'atory  in  the  Xew  York  Central 

After  the  death  of  his  wife,  Dr.  Draper  sjient  the  following  winter 
b  Enope,  chieSy  in  liomc  Since  his  return  he  has  published  two 
4mti  memoirs :  one,  on  the  "  Distrihatioo  of  Ilwit  in  the  Spectrum," 
■keving  that  the  prcilomitiance  of  heat  in  the  less  refrangible  regions 
bAoe  to  tbe  action  of  the  prism,  and  would  not  be  observed  in  a  nor- 
tal  ipectrum,  snch  as  is  funned  hy  a  grating;  and  tliat  all  the  rays 
C<  light  hare  inlnnsically  equal  beating  power.     The  second  is  an  in- 

'*MigatMn  of  the  dintribution  of  chemical  force  in  the  spectrum.  AU 
thcM  scientiflc  T«a«archea,  to  which  so  many  years  of  his  life  bare  been 
4m«ted,  have  been  at  his  own  eicpense ;  be  has  never  received  any  ex- 

'  Him  BBS  aid,  though  many  of  them  have  been  very  cosily.  Re  has 
Mvtr  taken  ont  any  patent,  but  has  given  the  fmlts  of  his  inveatiga- 

djna  sad  inventions  ftvely  to  the  public. 
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MILL.  EDUCATION.  AXD  SCIKXCS. 

rpilE  first  i-art  af  Mr.  Mill'*  anloH- 
-t>  ognq>b<F  giro)  au  iDst^^c^Ive  ac- 
oonot  of  hli  early  edaestlon.  TIo  had 
boTofc  projionndci]  liU  gvnvral  Tl«wt 
Qpoo  tliif  Kubjeut  Id  a  ci>tobrnt«d  od- 
drMi  dfUvcrci]  nt  the  Uiiivenit?  of  St. 
AndKwV  iu  1907.  Mr.  Mill  had  won 
tia  eDvinbto  dUtincitiun  of  jtoMeiiain; 
]•"  the  moM  e1ftbur&l«d  mind  In  Epropc," 
[.and  thu,  together  with  iim  cuufeawd 
kalulitf  i>f  lii»  argument,  gavt  It  wido 
,  bifla«Dca  «itb  tho  pnbUc  But  thaio 
vore  Dikoj  wbo  tkuught  that  Ur,  Mill, 
on  tliftt  occasion,  r«a«onfd  ico  mnch 
from  hia  own  exi>vptiuual  uipericnvi-, 
and  that,  as  an  arfnini«nt  addrotwd  to 
th«  titnr*,  thu  pcrformanco  iraa  niii- 
leuilio^  and  Iqjarioaa.  The  rooord  of 
Mr.  Miil'o  innntnl  historj^,  now  pub- 
linbinl,  thrown  iuijiurtant  tight  upou 
th«  yitv  promnlitaloil  ol  St-  Audrcv'n, 
anil,  M  th«qu«)UouUitolT«d  U orgeat 
(irsotioal  importances  Ct'«  pKgetit  ig  n 
fitting  ocoBcion  td  offi»r  lomo  remark 
upon  It. 

Thoro  hiui  Kronm  up  n  gruv«  conflict 
.'between  nnoient  learning  and  modem 
'  •oimco  B>  mRnnii  of  ednenting  the  tiu- 
nian  iniud.  It  ori^inuted  to  the  rl»e 
of  n  now  order  of  knotrledgc  dcrirod 
from  the  cxtenntre  ttadj  of  Natar*  In 
recent  time*.  The  oM  a?at«m  wu, 
howorcr,  (tronjil]'  intrcncbed  in  the 
Held  of  eiucuttou ;  it  van  inttrwoTen 
with  tho  worlit'n  literatnre,  and  all  lla 
Teaerntcd  tniilitionti;  it  api'ealcd  to  tho 
geoerstiona  of  the  utreat  cliat  It  hud 
tnuncd,  nnd  it  wm  in  poguouion  of  tho 
old  iustitutioDs  of  learnliig,  fortified  hj 
rich  cndowmcota,  nnd  baokvd  hf  state 
and  church.  But,  as  uoderti  knowl- 
ed|te  baa  erora  in  extent  and  Infloence, 
aDdlnsiltndons  have  been  liberalized, 
sad  the  idea  of  general  odocation  baa 


become  a  p«rt  of  civiliiatioB,  (lia* 
been  a  growing  demand  (or  tb* 
of  Kicnco  to  have  a  more  A 
voice  in  education,  and  Uii*  deniaD4 
been  pnrtiall}'  jitldod  to  bj  tli«  uwffil- 
cation  of  old  methods  and  the  Mlabli^ 
menlof  new.  Such  changeA  bavo  ea|f 
reealted  from  long  and  earnest  ccolict 
hfttwoon  oppoeiog  viewa,  an^  wht- 
ever  mv  bv  the  merits  of  thi*  Mob^. 
varsf,  one  Ihing  would  seem  to  be  cm>' 
tain,  tbat  it  baa  bcAn  n  natonl  Mdi»'ii 
eviiable  ootgrowlb  of  the  propesot 

OVCRtH. 

At  the  onUet  of  bU  addte*),  Mr.- 
MIU  rocogniud  this  atrag^  a*  "tb«' 
grtrat  oontrorera^  of  tbe  preeecl  ill,.- 
with  roirard  to  tbe  bl^er  edocaiiciii^ 
tbe  difiibrenee  wbicb  moot  broodlf  S- 
ridea  educational  rvfonaen;  tbcfott 
(IDvation  between  lita  ancient  1  iiii.anli 
Bod  ibe  modem  tcleDuee  and  aiK.' 
But,  from  Mr.  Mill'j  point  of  view,  ■!■ 
anlagonlsm  la  nnreal,  and  the  Dat» 
vcr*7  fiilile  and  groandleac  Bit' 
the  two  sT^loms  of  cstlnre  be 
edged  ao  riv.ilibipi,  hot  tksid,  "  Whj 
bothT"  To  the  obriona  aniwer 
arcrnge  atodcnta  bave  ndlber 
nor  time  for  eadi  eztenatre  m«Btal 
qoestn,  be  indigomtlr  replied:  "I 
■auMd  at  tbe  Ibutted  coomixioa 
many  odncntional  reforatat* 
fonued  to  tlieuudTte  of  a  lianiai 
in^t  pnvw  of  aoqubltloo."  Mr. 
aeeordingly,  proceeded  to  on: 
Bvulem  of  (tndy  more  cooaooaBt, 
thou^t.  with  the  powers  and 
ties  of  the  bnrnan  mlmL  The 
tivuH  of  oapiScUjr  aangned  bj 
•nc*  and  embodied  in  practkal 
of  edncation  be  gare  to  the  wiad^ 
oiTured  on  ideal  of  sobolarship 
range  of  sniaifition  of  mo»l 
proportiuos.    But  it  wm  to 
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,  ad  M  <mt  of  bU  NJolioo  to 
ihiei  wortadkj  Ewu  of  coUeK*  oad 
Inntt;  Hie,  tliAt  it  proctifidlj  ««rviHl 
l(  oUer  purpoM  thui  to  oonfinn  a 
itiU  of  tlimgf,  nd  to  pat  «  now 
fHt  taOo  lb*  bukda  of  tb«  edoot- 
ll  otntntctivct,  Ijct  n*  *ca  how 
iCMtl  waa  «aect«<l. 
[r.  UiU  txyfta  bj  cDforcing  the 
M  dwtna  or  udttt  luuntc^.  U« 
Ir^ipod  bU  coBt«aD|H)raiM  ta  tlie 
ft  Hid  rigor  of  Ua  danica]  cioc- 
b  B*  nftaad  a  ^aca  to  modem 
ttgM  ia  the  oaUe^at«  oocrae,  uj- 
&■!  tbaaa  caa  b«  bc«t  studied  to 
eoourwa  wbero  thtj  an  apoku, 
a  tlira*  or  four  of  thcia  can  b«  «•- 
ficfaad  op  aft«r  tbe  eUancal  toBgiiM 
iWa  fMnred.  Villi  tlt«  modero 
M(ea  modera  literature  va*  alao 
1  oak  "  71)9  onlj  laagsagef^  Umd, 
ft*  oidr  lU«ndw«,"  Hji  bo,  "to 
A I  woald  allov  a  place  In  tli«  or- 
17  cvrricoliim  ara  thoM  of  tha 
Ifai  and  Bocuo^  and  to  time  I 
B  pwtfTw  tbe  podtko  in  It  vUeh 
!  at  preaent  occnpv."  Tho  rcBMint 
A  )>«  offered  (or  Kadjriog  Gr««k 
l^in  were  ftr  from  bcinjt  the  (toelt- 
na  t&at  we  are  aoonalomed  to 
b  TbMtt  langnagee  are  to  bo  ao- 
■d  for  the  pmpoee  of  manUiiiig 
r  fiteiVT  coBtCTle.  Not  for  aB7 
irilflK  eoneidentkuia  a>  tbe  bear- 
[at  tbe  elMaical  laagoagte  upon 
^Jk,  or  l«  be  able  to  titiilvrttand 
nt  lyiotatlofia,  or  for  tbe  cuere 
lfliA«  of  lingBal  Uadf,  are  tbcj  to 
(aspired,  bat  Ibat  tbe  etadent  ta»,j 
V  iato  the  epirit  and  breathe  the 
mfban  of  aacient  life.  He  U  to 
^kna*  ia  Greet  ead  Roman  thought 
l»  h  in  tbat  of  Ue  naUre  fpeaoli. 
b  mat  be  aMa  la  a  cortata  dr|p«e 
Ifak  In  Greek  if  we  woald  rcpre* 
iteooraelrea  bow  aGreefctbovght; 
Ufa  aut  oolf  in  ibe  abctmae  ngioa 
ti^byilc^  bet  about  tbe  politk-al, 
|fm^  and  orcn  domeetio  oonceme 
jfa."   Tnaabtlooa  are  not  to  be  ac- 

Tboagli  ibe  profiimKleit  ediol' 
roL  IT^M 


ar,  aft«r  llfe-IoDg  prcparatioD,  rendert 
an  Ancient  antlivr  iulo  EnglUi,  tbe 
elDd«iit  of  tbe  "  ordInai7  curricaliun  " 
mnM  be  nl>lo  to  tnuuUte  It  better  for 
bimwir.  He  mutt  not  trut  to  other 
peraon'a  imprcRHons,  but  most  liave 
e»er7  tUnjf  at  first  band,  and  ro  di- 
recti;  to  the  foontain-hcad.  Ure«k 
and  Lntin  utitit  be  ntudied,  that  tbe  ftn- 
d«nt  mar  get  ec  the  orif^nal  matoriala 
of  biatorj,  *o  as  to  eheok  and  correct 
the  biatoriansL  Tbo  loodem  classice, 
Ed^Ii,  Caman,  and  Pr«iicb,  are  in- 
cufSeient  ■■  models;  Ibuiu  of  Greece 
and  Rome  are  more  pvrruct,  and  tboro- 
fore  tbe  etadcnt  mnit  cite  tbum  to  Ibnn 
bia  style  and  perfect  bU  literary  taste. 
Mr.  Mill  then  trent  nn  to  argao  tbo 
claim*  of  tbe  acteneea,  but  bis  work  waa 
anpartinoiu.  Uothiual^  might  Untv 
liatened  to  Iiiui  with  latereet,  bat  prac- 
Ucal  men  knew  tliat  tbe  domoada  ho 
bad  already  mndc  ircra  far  tj<:jODd  the 
potsib  ill  tics  of  realization  hj  mowal 
■tT)doDt«  in  llio  utunl  period  of  study. 
Already  be  bud  laid  oat  a  Hhotne  of 
profoaalonal  tcholnniLip  not  nttainahta 
in  ita  conipklvn«m  by  ooe  la  a  bon- 
dred  of  thoM  vbo  |[iTo  their  liTea  to  it. 
Ur.  Mill'*  wordt,  to  be  sure,  were  hot 
with  acoTD  when  be  reCorred  to  the 
"  dwmefiil  ineffieieac;,"  acd  "  wretch- 
ed methoda,"  and  "  laborious  iiil«ne*f," 
of  current  clawieal  teiachiag — the  ceu> 
elaat  A-uita  of  the  aysloui  for  eenturii^ 
aa  tottified  to  h;  timilnr  dununciationa 
of  the  niMt  eminent  inen.  lint  he  did 
not  RAt,  "Improve  tboto  methods  or 
get  tlicm  out  of  tbe  vay.'-  On  tbe  ooa- 
trary,  h«  Indoraod  iiBqnali6edly  Greek 
andLatiaatudiee  in  "the  poMtioo  which 
tbey  nt  preeent  occupy ; "  and,  to  carry 
ost  bis  viuwf,  nothing  reniainod  bat  to 
^re  them  agrcally-iaereaacd  atieotioB. 
Tbo  practical  cITcet  of  his  arpnncnt 
was,  to  )«nd  rtDevcd  and  powerful 
support  to  tbo  dsMical  system  as  it 
DOW  exial^  and  thia  was  tbe  iteneral 
iDlerprotation  given  to  tho  addreta. 
It  ••  ufl  uuivcrMlly  hailed  as  a  triiiropb 
of  the  classical  part]',  and  thrown  in 
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tli«  C|C4  of  the  friontl)  of  •cunliflo 
•ducntion  (tf  «  liniil  rvfuto^un  of  tli«iT 
«ue>  It  WM  8  victory  of  the  clsii»i- 
cula  Mmplj  becnnxo  it  gavu  thvin  uvvrj 
tLing  the?  ask«d.  If  tbey  coold  hsTe 
riawicnl  (tiii1i««  AMured  on  nich  a  •eale 
at  Mr.  Mill  proposed,  th«r«  was  do 
longor  any  foar  of  ncicntifio  cDoroach- 
Dont.  AlfMtd;  la  poMMBlon  of  iho 
a^lluicos  of  odacition  in  cnnting  in- 
vtUaUou,  if  bis  {irogrammc  is  acoept- 
ed,  thtj  will  vXwKfv  TOiRiiin  in  porno*- 
•ion.  Mr.Mm»ftiJI,  "WliynoHwthl" 
list  bis  arguiu«QC  nu  a  praoticftl  tm- 
r«nd«r  to  on«  aide,  bco«a««,  on  Iiit 
MoIe  of  slad;?  lh«ru  la  not  Ume  for  both, 
BDd  tlio  portf  tbal  ooDiM  lint  gets 
oU. 

The  qaesilos  dov  k\»ok,  Wm  tfait 
czaltod  ostimate  of  elaailotl  ttndiM  tha 
r<Mlt  of  aa  ImparliAl  eorrt;  of  II14 
flftld  of  knoivledgo  aotl  aa  eqiiul  appro- 
ci»IioD  of  m;I«do«i,  or  of  an  0T«mb«1ai- 
lag  biao  produced  br  n  oiie-«id«d  trnD> 
ing,  of  wbioli  Mr.  Mill  bod  been  tlie 
Hotim  ia  bis  yontti )  Tbo  AutoUofra* 
phy  lioru  (.-om?«  to  oar  asalstanee,  uid 
ir«  l«am  f^om  It  tli«  following  aitraoF- 
dinary  facta : 

Mr.  MlU'sratbervasaraaa  of^^reat 
intollci^tiial  vigor,  sod  a  diMiiplined 
aolioUr,  and  li«  deWrmlnad  to  make 
his  son  an  oxamplii  of  tbe  moat  titnr- 
ough  nut!  perfi>«t  form  of  vdaoatloD. 
OrillosI,  TiKiliuit,  and  oiacUng,  bo  took 
cntiro  ciiargo  of  tlw  boy's  atadlos. 
Fortonatoly,  the  lid  had  great  native 
capacity,  and  a  fioo,  uaacloiis  organl- 
EBtioD,  and  his  proflcioncy  ttqnalcd  hi* 
fatbnr'*  cfforla  and  «xp«<ttatious.  At 
thrM  7«ai«  old  bo  comniniiPnd  the 
•tody  of  Greek,  and  only  fuintly  re- 
membors  going  tbrough  Esop'a  "  Fo- 
blM  "  in  that  langungo.  II«  then  road 
tbe  "Anabasis"  and,  before  be  vaa 
•ightfaoTsold.be  liad  road  all  the  niiM 
boob  of  Herodotoa,  tb«  first  six  "  DU- 
logooa  "  of  Pkto,  all  Xonopbon's  "  Cy> 
ropndla,"  ibc  "Memorobtli*"'  of  8oc- 
ntoi^  uul  portion*  of  Diogonos  Lner- 
tini^  Lodan,  and  I>ooral«t.  Daring  this 


timo  bo  also  leaned  sriibnutleb  I 
the  biKtories  of  itobcrtaon,  Ilutnc^  ( 
boo,   WotsoD,  Hoak«v  BoUtg, 
Unghonio'a  rtnUroh,  Molar's  *  ] 
lool  Vi«w  of  tfae  Bngliib  Got 
Moabolm'a  BcclMiaKtica]  ITistory,  1 
Torioua  otbcr  pooderona  bo<^; 
were  Ibeso  moroly  carvory  or  da 
roading*.  His  father  required  «t 
a  fall  acoonnt  of  what  b«  had 
Notes,    abridgmcnti^    and 
statements,    had  to  be  nadei . 
their  daily  walks  the  father 
the  lessons^  sod  g«re  him  cspli 
and  Ideas  on  varians  qucstioa*  of  ( 
zstloQ,got«niia<nt,tuenta]  pliilo 
and  morality;  and  all  thi*  tbs  um\ 
required  alturwonl  to  reproduce  I 
own  words. 

Amazing  as  was  the  woA 
to  bis  eighth  year,  it  iDMeaaed,) 
most  oppreaiiTe  ratio,  ia  the  Beit| 
years.  En^h  and  Greek 
safficiont,  be  now  went  into  loim 
as  he  acquired  it,  Uuglit  it  to  Us  I 
ere  and  sister*.  Botweea  bis  < 
and  twellUi  year,  he  rtwl  Virgfl,  1 
oco,  part  of  liry,  the  whole  of  j 
lust,  puia  of  Orid,  TcrcKco,  Lo 
Cicero,  tbe  "Iliad"  and 
ono  or  two  Groek  plays,  the  vh<b| 
Thucydldes,  Aristotle's  -Bhi 
Tacitus,  JnTOBsI,  Qnintiltan,  and^ 
principal  *'  Ptalogoes  "  of  Plato, 
ten  to  «l«TOB  he  wroto  a  "His 
Rome  "  that  would  have  filled  an  < 
Tolnme.  Ue  also  looraed 
gootnetry,  algebra,  tbe  diffbrentl 
lus,  and  other  parts  of  ibebl^sri 
emntica.  Logie^  andtho"! 
Aristotle,  had  wA  been  niefl«cMl;| 
at  thirteen,  tte  correotod  Um 
sheets  of  his  father'a  "HistetT  ' 
dia,"  aiKl  went  Lhrongfa  with 
complete  course  of  political 
being  required  to  cosTOct  "  Ihs  I 
enperftdol  views  of  Adam  Bmith  I 
sDperlorligblsof Rioardo."  Ofc 
the  hoy  was  kept  to  the 
drill,  Dpon  snbjeots  »ele 
father;  but,  InhisspoetaDe 
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^that  bi*  ilrongMt  pr«dn«otioD 
m  iKMDt  hUtor?.    "  A  book  wbkb, 

■  i^  of  trh«t  ii  cii!l«l  tho  drTDCM 
'to  «t|i>,  I  look  p^ii  iiteamn  in, 
M  tla  'Andeot  0nivma)  TTUioit,' 
nofb  tho  t&ocBMDt  rewliag  of  wbieli, 
id  aj'  liud  Aill  of  bt«b>rl?«l  details 
wraing  tbe  obaesrett  aDdent  pco> 
;  wbUft,  kbont  nMdarn  hietorj,  ei- 
I  d«tacli(d  p— ogn,  (udi  u  tho 
ttEhWnr  of  lnd«pet>d<n««,'  I  knew 

I  euo)  eoa)p«ratiTcl]r  little." 
hoA  to  f  omg  Wn  became  a  prodipj 
)n«k,  Ltfln,  oad  antiipatAd  l«ani- 
Tbe  d«Ad  langtuge*  and  tb«ir 
vera  furljr  bnniad  Into  bb 
■iatfoiL  On  bla  eUiaical  aetpn. 
ipcrindooed  bittorf, 
hnHMlcB,  metaph^rica,  and  pnliti- 
itm  «tajic«whtcb  h«  mifbt  have 
■bI  a  be  bad  been  Uio  win  of 

■  latfMd  of  JtCDM  Ulll.  But  of 
■iMMB  of  Katare  tberc  vn*  nolh- 
Bataiij  vorth  the  ume.    At  Ibe 

Mige  En  wbtob  all  the  fort^ing 

U  bad  bMO  made  be  bad 

ind  not  Ibe  tligbtetft  KtonliQc  in- 

and  liad  onl;  read  a  litUe  in 

^MtBlal  book*  bj  wajr  of  nmDH>- 

L    Be  aavs :  ■'  Daring  tbU  part  of 

aUdbood,    one    of  taj  grMteat 

ila  wu  eiperiiaental  (cicoco, 

l&ecmtcal,  bowaver,  not  tbe 

MBM  of  tbe  word;  not  try- 

Mtferiment*— 4  kind  of  dlMlplbe 

IbaTea(t<iit«eteU*d— Bor  cTen 

b«t  m«r«);  readin^aboal  tlicm.'' 

flatecqaeoUj  p«d  more  atten- 

la  Klaaea  brrMdlng;  be  beard 

toiAofj  and  ebemietr;,  and 

wftb  botany  aa  an  ob- 

Md  eABactor.    Bat  of  >deM»  In 

of  tbe  claaaSea,  aa 

totBooM  the  mind  br  ita  ■(>•- 

ba  waa  nturif  deotitstc. 

it  In  ita  utifecta,  nor 

k  la  tta  prinoljilea,  nor  enl' 

iba  babit  of  oriKnul  and  ii>d«- 

rat«arrb     Tbe nbole  ipirit  of 

Ib^m^  waa  dtRcrait ;  it 

nUkerlban  fordieeor- 


07.  The  intellectual  cxerciBeln  wLlcb 
be  t&fs  be  trai  most  pcracroriDH)^  eier- 
eiied  b;  bix  father  wa«  the  old  Mbo> 
laMii:  lopu,  wbicb  bo  think*  i*  "pccnl- 
linrlir  adapted  to  aa  eart^  eta^  in  tho 
educHtion  of  pliiloaopbical  alodenta^ 
aince  it  does  not  pr«sappoee  the  alow 
proeeos  of  aciiiiiring  bj  ciporience  and 
miloetJoa  valuable  tbongfata  of  tbeir 
own."  {!ii  training  we*  fitted  to  make 
bini  atiine  la  debating  aocietiea,  of 
whiob  lie  WDR  a  frequenter,  and  bo  or- 
^anlied  one  at  the  ago  of  lixteeo. 
And  anob  waa  hi«  proficirnr;  that,  it 
was  faid,  "  a  Dolver»lt;  man,  loaded 
with  honor*  and  pree(Ml4»l  hy  a  blazinii 
reputation,  having  been  iaduoed,  in  au 
cTil  boar,  to  cake  the  chair  at  a  diaoa*- 
tiion,  crumbled  to  duet  in  the  preieoco 
of  oar  Titan,  and  pafieed  out  of  oouat 
Btterif." 

The  efleet  of  nt-gtect  of  neit-nce  in 
Mr.  Miir«  eilncniioR  n  occii  in  hta  re- 
markable judfimiMit  of  bimselC  In  bii 
AntotiioKrnpliv  he  makcn  the  oKtoond- 
iiig  stjitviucul  ihul  iu  "uKturul  gifU  I 
Km  rather  below  than  above  par ;  what 
I  could  do  could  asauredly  he  done  hj 
nnj  bo5  or  girl  of  average  cspacit?,'* 
and  be  aMuroea  to  liaro  bad  tho  (tort 
of  fals  oont«mporarles  for  a  qaarter  of 
a  ocntur7,  liiupl;  from  tlie  nioOe  In 
which  he  wag  inetmcted.  Mind  la 
thn*  dcftlt  witb  0*  if  it  were  n  di«cm> 
bodied  aficncj  capable  of  being  manlp- 
ntatcd  into  ■ny  tttait;  while  orgonio 
coadltion«  and  llmilatlona,  and  tli«  in- 
fluonco  of  heredity,  ar«  diforeditcd  at  a 
ttroke.  No  allowanoo  Is  made  for  tha 
fact  that  he  dcriTcd  bi«  Sae  orgaoiaa- 
tiOD  froDi  a  father  of  great  intellectual 
fttpacitj;  jet,  nothing  ui  better  eitab* 
Uilied  \tj  Bclence  than  that  tnita  of 
cbsroctcr  are  trmnHnisaibte,  and  tbat 
ihU  rircutuotanoe  beara  powerftaltjr  vp- 
oo  the  problem  of  humun  cducttbility. 
PbyBiotogiata  H'ell  know  that  ib«  cbfl- 
dr«n  of  cnltivatod  parents  not  only 
inherit  auperior  mental  aptltndea  and 
capadllea,  but  tbsl  tbej  bavo  greator 
power  of  payehleal  endnrance,  and  eta 
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■tttiiil  fu  groAt^r  mtintal  exertion  witli- 
oat  bijoo't  t'""'  ^''v  c)i>l<lr«D  of  nnoal- 
ltnt«d  p«rentag».  Sacb  •  dtic^iliBo 
M  jouott  Mill  Bnd«riir«nt  would  hare 
rmliictid  moHt  children  to  yiooj-,  ur 
killed  thora  oatriglit.  Sir.  Hill  vu  an 
mnineot  iitud«ul  of  mind,  bat  it  i*  vcr;' 
cl«tr  that  1m  dealt  with  it  from  tbe  tm- 
cwnt  point  of  view,  and  kn«ir  tm?  lit- 
tJo  of  or  carod  T.-rrj  liltlo  fir  vrltRt  iuod> 
ern  loiencu  hiu  liad  to  tay  abont  It 

And  eren  ho,  with  hit  tough  and 
TigoroQi  organiution,  bar«l7  e*CDped 
Uie  consfiijuciicoi  of  inch  gruM  orrur 
Kduood  to  praotioe.  At  twenty  ho 
paswd  into  a  clond  of  gloom  and  *Ie- 
*poudencj.  Ha  became  indifferont  to 
Ills  portnitA,  aloop  broajtht  d»  relief, 
and  hs  bad  tboui;hu  of  6a!uid«.  Ue 
bMain«  painfall;  anxioni^  under  the 
notion  that,  if  all  lii>  lind  been  nrieUig 
10  attain  could  bo  tvaliiicd,  them  would 
bo  notliing  Ivft  tu  liv<.>  for.  BraUl-dl»- 
tarbance  from  oTortukins  was  oviacad 
bf  deluaion,  liko  that  of  Uartyn,  who, 
when  bo  had  ootuo  oat  Senior  Wran- 
gler, nui  token  with  the  wtxj  twaaj 
thai  mathematics  w«ro  on  invantioD  of 
^tan,  and  that  be  bad  beeu  l«d  toto  a 
net  of  deatrnetlon.  Hr,  lUQ  bad  evl- 
dcotl?  reached  the  rcrge  of  a  ocrehrnl 
braak-down,  whon  he  ohaoged  the' 
coorso  of  hi>  mental  aolion  bj  going 
into  umoUoual  literatare,  and  Moribed 
hii  Mcapo  to  Wordcwortb'i  poetrj. 
Hod  be  be«n  aa  «]t*p  in  phyriology  aa 
he  waa  in  Greek,  and  made  n»c  of  hi* 
knowl«d{[e,  this  daoferoas  state  Diiglit 
not  only  h.iTO  bncn  bRtt«r  tntorprot«d, 
but  proljabljr  qulto  ftvoliJed. 

When,  thoroforf,  Mr.  Mill,  tome  dttj 
yeara  bt«r,  fa  ohulkiug  out  a  aTitom 
of  adncation  for  the  ttodcnts  or  SI. 
Andrew's,  said  of  aacieul  and  modem 
knovrled|[«,  "  WI17  not  both  t "  be  waa 
himself  H  living  refutation  of  iti  po*ii- 
bUity.  lie  iind  worked  himself  up  to 
the  very  brvak lug- point  in  the  enor- 
raoua  oociimalntion  of  clawlcal  and  oth- 
er acqolsilioiu,  while  modern  thought 
bad  not  ba«n  correepoodluglj'  uiait«red. 


The  lav  of  meotal  UoiUatkina,  hj  J 
onotbinf  con  onlf  tw  Itad  at  tli«. 
ponM  of  ODotbur,  va»  in  a*  fuU  I 
bis  oaae  as  In  that  of  inforior 
and  hia  claaiKal  aorehairiBg  iat 
a  oorralatire  d«floieB07  In  Micaoa  1 
ha*  Doqaestionabljr  been  an  ele 
WMkooM  In  bis  own  earner, 
not  den;  that  Mr.  Mill  had  a  ^ 
■Iderable  aoquaintanoe  with 
asid  011I7  ioakt  that  It  waa 
to  bia  own  BtondarJ  of  1 
in  olber  d^iartm«nta,  n«r  wa 
dent  fur  bia  ova  rciiidrene 
thinker  aiabilions  of 
mind  of  bia  age.     Ilia  book  om  ' 
k,"  imdoabtedl/  ■  grMt  woA,  < 
baw  boon  a  grcalvr  if  a  part 
effort  spent  upon  clotiicd  1 
bewi  given  to  tb«  kiatorr  of  1 
Bat,  wbiio  domanidiiig  that  sta 
sball  learn  dead  laaguge^  to  get  t 
originaU  of  political  bittoij,  1 
eoUeot,  or  rather  h«  was 
to  take  ecicatido  hiator;  at 
band. 

SscJ)  va«  tho  dofldancj'  of  tbaj 
in  tlii*  r«4peol  that,  ahhongii,  1 
Mill  state*  in  tbe  Aotobiofitpbir,] 
Bain  "  went  oarefull*  tbrooj^  tW| 
iiscript  before  It  was  sent  to 
and  enriched  it  witb  a  great  I 
of  addiilooal  examples  and  I 
from  acionee,"  jtt  it  waa 
tli«  telUog  orhbdsius  of  I>r. 
tJio  eroineot  kiitoriaD  of  ado 
the  faulty  and  lU-oUoaea 
the  inf>tnDRo«  of  diicorvrf  . 
oxempUfy  and  oaiSrm  bii  1 

Mr.  Mill  waa  at  th«  head  «f  al 
of  thlnkere  vliiob  inaiiilained 
called   tbe   Expariantlal  P«;e 
that  it,  in  Mr.  MiU'a  langiiage, ' 
ia  not  any  idea,  feeling  or 
tbe  btiinan  mind,  wbkli,  in  1 
count  for  It,  reqalna  ihatj 
should  bo  referred  to  onj  1 
tban  eiperloBce.'*     Tbo 
mind,  ai  thai  coDCoiTod,  b  1 
grandett  opeBintca  of  taoda 
Be  tbo  doctrioe  tra«  at  1 
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mmtil  phcoomcno  into 
I  Asd  I'itsl  nliUook  wilh  tli« 
ontt^tM  tfaaa  hiul  \>t*a 
tto  older  iD«lai)hTwcal 
rHill  was  the  sitborof 
«ipo«tiaii  of  ihi*  doctrine 
f «t  fftati ;  nod  liU  too, 
|h  bU  ffttli«r'*  eorlj  uiil 
ktd  Ui«  raretit  udvan- 
tbe  iDqunr  aad  oe- 
Bot  kuutbur  and  a 
a«  Into  Hut  Add,  and 
'  iL  At  Uw  ag«  of 
Di-rtiert  Spi'ncer  paV 
'  PrinHpW  of  rjrcbology," 
JGU  liiuiself  Mjrs,  "Uis 
fisMl  Mamplci  wo  [kmmu 
pfTcliologicftl  mHliod  Id  (t4 
»r."  &ob«e(jii«m  rriticiMn  hwi 
toed  tlu*  jadenKDt,  and  oft- 
» thst  work  «n  cDriTsled  po«i- 
he  original  pijcliulugkal  litiT- 
■  lU  lliue.  Ur.  J.  8.  Mill's 
'  vort  spon  mind  in  undoubt- 
~  Icmical  ctUicism  of  Sir  Wil- 
;  but,  after  tLia  wa> 
the  trutba  of  Spencer 
r«r*  Uft  to  th«ir  iofiucnco 
paMic;  Prof.  Uawon, 
lh«  Rojal  Insticn- 
Qon  to  tiM  growing 
Jng  Spencer,  that, 
daal  i(ifla«non  i*  viNitil; 
;  on  UIU'*  in  tlib  oonntrj, 

r,  wa»  Uw  secret  by  irhicli 

was  eoablcil  to  beat  Mr. 

lA^  wbcre  bo  wiu  must  nt 

kad  oTorj  apparent  ailvan- 

raa  «unp1]r  tlio  diU'ercnoo  in 

of  Ui«  two  men.    ftoth 

of  gr«at  natiro  power 

■r«  (docsud  \)j  tbelr 

attst  to  the  uni- 

rhfla    Mill  was  mt 

I  to  the  world  of  two 

I  afOv  *nd  spent  fali  force 

LdofCB  hngaagefy  and 

'  down  with  the  era* 

Mr.  SpcDoer  wax 

I  EagUiti,  left  antiquity 


to  itaelJ^  and  entered  tu  diildbood  into 
tb»  aplMr*  of  modefS  tliovght.  Ur. 
mUIiBdfpent  hiaauqpeNoaliiteplcn* 
did  aobolaslio  prapanttlon,  and  could 
giro  only  the  remnaDt  of  hia  povera  to 
the  profonnder  lateUeclual  tnovetnent 
of  Ilia  own  time.  Ht.  Spencer  broke 
freshly  into  the  »tudy  of  Naturu  and 
tcieaoc,  nnpcrvrrtrd  by  andent  Ideal, 
and  aoincambcrod  by  antiquated  learn- 
ing, and  was  thus  enabled  to  make 
tbotte  extensire  modem  aeqiusitionii  by 
which  h«  haa  attained  anob  power  over 
the  tliongbt  of  hi*  own  time.  While 
Mr.  UUl  was  drilling  with  the  achool- 
lo^c,  wbidi  calb  for  no  oH^nal 
thought,  Ur.  Bpenccr  was  making  di*- 
cOTories  In  experimental  science,  and 
forming  hU  own  opinions  on  the  baala 
of  the  niosl  recent  knowledge;  and 
while,  In  the  study  of  mind,  Ur.  UUl 
mink  into  little  better  than  a  mora  com- 
niuQlator  on  his  fatlier's  iitu,  Ur. 
Spencer  took  np  the  grost  qnestloit 
&OIU  his  own  indcpctidetit  point  of  ricw, 
and  ba*  given  his  contemporaries,  per- 
haps, tbe  most  original  contribution 
of  the  contary  to  the  (clence  of  mind. 
Wherever  the  two  nion  arc  broiiitht 
Into  comparbon,  the  enoruoos  lutviiu- 
tego  of  Spencer,  through  hin  mniicry  of 
sdontific  tboaglit.  Is  confessedly  aiipar* 
ent.  Ur.  Milln'roleufortn.'it  wnrknpnn 
tbe  woman  qnestloD,  as  be  mij;ht  have 
written  it  two  thousand  years  apo, 
and  as  If  science  had  contributed  notli- 
ing  that  is  valaable  In  its  clncidatlon : 
Mr.  Spencer  has  lately  cronwd  the  field, 
tre^Uog  the  psychology  of  the  (exes 
inddeotally,  and,  as  a  coutemporary 
nniarks,  bis  brief  tkdch  makes  tbe 
"Sulijeotioa  of  Woiawi  "  appear  "oh- 
sok'te  and  antediluvian ''  Id  oompariaon 
with  it. 

Tbe  (jaeslioD  tbul  Ur.  Mill  put  to 
thertndenta.  "Why  not  bolh  J"  llnda 
thua  a  aullicii-nt  simwer  in  hi*  own 
career.  ''  Both  "  are  impossible ;  and 
Mr.  Mill  guve  himself  to  tlie  past,  at 
the  expense  of  the  ftitDre. 
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UTERARY  NOTICES. 

BtroBT    or    nw   GtotowiCii    Sotit   or 

OOIO.      Vol  I.,  GiDLUOT    i*t>     FXI.COX- 

niUMir.     Tart  L,  GKOicar;  r>rt   II., 

PiLMinaMOT.     PnbliituHl   bjr  authur- 

\a  of  the  UgUbturo  of  Ohio.    Coluu- 

lia*,  ISIt. 

TuHt  two  octiTO  Tolniiica,  irhlch  vy 
l^lwr  form  i)i«  lint  Tnlumo  oT  tbo  final  re- 
port on  Ifai  vxrsttj  of  OUo,  mark  kd  tm- 
portiM  wItwim  In  iha  (cdciiilflo  knawlivjgc 
«(  tbo  ckanclT,  hiKoty,  and  rcsaurcc*  of 
mrcoontrj.  Slneo  tbo  >urtc]r  wai  under, 
taken  ID  ttlAS,  three  prclimiuar;  reports 
h*v«  ap|>eanid,  tiling  tbe  progiuu  of  dii- 
coTcrj  and  laboc  for  nob  }uar,  and  con- 
tatnlnff  muoh  laluablo  and  iutvnMliti^  \a- 
fonnatiDO.  But  btrte  oobaTB  (heb«giBaiiig 
of  the  end,  tbo  Snt  initallmidit  of  •  mHm 
which  U  til  cumpriiHJ  «oiua  «ii  ToIumeM,aDi) 
vbich  will  b«  >  uiodol  in  man;  raipcct*  for 
•imilar  wurlu  in  joan  to  oomo. 

As  luDj;  ^fi  U  1834  an  atlompt  wai 
mada  10  hsTo  •  Kenloj^cal  lumir  In  Obio, 
and  two  ansnal  rcporta  of  pragrcM  were 
pii!ili»b«l  UDiter  Ibe  dlreclion  of  rrof.  W. 
W.  Uathnr  and  Dr.  8.  P.  Hildroih,  (ogctWr 
with  wTsral  oihcT  gentUncn  duv  eminent 
fat  goikloglcal  (ludjr.  The  panic  of  IS3T, 
h«wcT(T,  caused  tbc  abandaofnent  of  ihv 
work  bf  tbe  Lrgisliture,  a  mitlaken  mun- 
omj  wbU'b  much  retarded  and  impiiml  tbo 
dcTclopmcnt  of  (he  rotourvea  of  ibe  State. 
It  wu  not  until  leSV  that  tlie  enlerprit* 
wai  no'iDivd,  and  plaood  in  Ibn  h«iids  of 
the  vcr;  able  oorpi*  of  ([aatliiruoii  wbo  haio 
sowvll  perfiimiod  tbdr  work. 

At  the  brad  oT  the  mrrsy  wm  placed 
Dr.  John  S,  XewbcrT;,  iriioie  abiliij  hn 
found  full  acope,  aiwl  whoae  r«putaliim  bu 
gathered  now  laureta  in  thi*  faonortble  aer- 
vioe  to  h'u  own  Suio.  AwotiaM  with 
him  are  gtcitlouiun  of  high  etaodlng  and 
etpuiltj,  Frofi.  R.  B.  Andrvva,  Bdward  Or- 
ion, and  J,  H.  Klippart,  aa  Mtfatut  fieolo- 
l^tn,  and  Dr.  T.  Ir.  Worml;  u  dbemlM; 
•Ula  Iho  work  of  paloOQlolo;^  hn>  hrirn 
diridod  btlwoen  Dr.  Kowbcrry  and  Trof. 
F.  B.  Meek,  ao  well  and  widclj'  known  In 
tbU  (Kpcoill  depnTtiDont. 

Tbu  »«iond  rolumc,  lOon  to  appear,  will 
he  ooiii|M«('d,  lilie  Uio  &r*t,  of  two  Mfaralo 
pert«,  on  geolo^  and  paleontology;    Uie 


tbiid  Totame  will  tnat  of  tW  ecoMMcfi 
ohg;  of  Ohki;  and  the  foaith.  of  iu  *pl 
wllnre,  bouaj,  aad  toolofj.     Pwi  Lri 
the  fa*t  toluDo  hu  aoiua  of  (he  Mecfaaf- 
cal  duleola  that  j/numXij  fftm  in  feUil 
(looamcuta  iaened  by  Stnie  pttntait;  ta' 
Part  II.  ia  •  Ibw  vpetiMcii  of  ■  host   i. 
m;  lirp  edllieo  w»a  Total  bj  lb*  b(U» 
tare,  fur  the  pufpMo  of  meUng  theeol  I 
Oiuiliar  to  tb*  p««ple  of  tb*  BUM :  aid  Ik  I 
ymberrj  hu  becB  bk»I  »uewfel  n  Hi 
eodMTOr  to  randtr  the  uiltjecta  tratri  tt. 
plain  10  all  InuUt^nnt  Radon,  jo  that  AM 
report*  ma;  he  not  otAj  a  trcaurtttS 
Ebr  Btudecla  of  ackM*,  tat  n  nif  t(  IN 
fonnatioD  and  loMtvclloii  for  lb*  pMfil; 
latje. 

Tbe  finit  pari,  on  geelogj  HaftT, 
an  octavo  of  S8U  pegei.    It  optnt 
•omo  ([eacrttl  dlawitloaa,  whicb 
Introduce  neb  *  rolnme,  and  lb« 
on  to  the  local  ddaila  b;  eovnlMai 
but  apci^uriits  in  ev^O^,  the  ;M«Ui 
ten  in  the  first  Sectkin  viH 
chief  nmounl  of  ial«r«ft ;    bu 
docbtlea*  man;    profMrtwial 
tb«  adnwe  who  oonld  derln 
from  tbMe  wiperttndlag  bat 
Alter  a  brief  aktieh  of  the  Ukoit 
Rurrw;,  Dr.  Xowbon;  glrce  tarn 
trtalinx  reipecilnl;  of  tbe  ph;iial 
raph;  of  Ohlo^  of  ila  ^wlopeal 
to  the  tot  of  tbe  cosnti7.  ttl  tf 
loglcel  »mct«r«  lliroagli  tbe 
DctouIbq  formaliona. 

TboM  who  are    aoqaaisiad 
NewborrT*a  cut  of  eaind  and 
treatmBul,  will  leooxaiM  thf«« 
eiuinvoil;  ehaiadetblk^  k  tbe  nil* 
and  atrikinR  power  of  tbeir 
and  the  dnuneaa  at  HBIcmat 
T^dea  them.    Hm  eotond  <i\u^tm, 
Pb;iicel  Oeo^eph;  of  Ohio,  ia  In 
brief  but  •dmirible  mmatKj  of  ft*, 
eel  (yogisph;  of  Norib  Amvia. 
euiiion  of  tbe  i^nrtaat  qoeetilv 
ridaliun  tif  fu«BiB  le  rainfall 
Ttad  b;  e*«<>T  laWSisani  nan. 
cxorvtioH,  eS    Matail*    of 
acrwd  ••  10  the  deMnKtire 
dueed  upon    rllmita  b;   (be 
TToodt  fn>ro  a  countr;.     TUl 
not  t«  (00  eoon  or  too  eeno^F 
upon  tbe  attentkia  of  our  piofle 
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I,  both  Suu«  aBd  iwlloiint.  It 
lu  ^twi  Mil  bj  MIM  that  tlio  rcnioTil 
<'  iifttxt  ante*  »n  itctuil  IctneoInK  (^ 
\'i  mantX  ntaXtXi ;  but  thii  ilov  U  hardly 
''•■"H  wl  bjr  rvcotdnl  otaaTaUoni.  Tlio 
.(HI  Igjury,  Iiowcrtri  la  equnUy  ■coom- 
rlnMln*  navwbu  dUr<7(tit  «>j.  lie 
"wnltf  tlBbar  Uj*  ibc  graanid  «|im  to 
r>^  MifMratlMi,  asd,  norvo  (till,  WWW* 
ihm&M  M>T«rixig  of  ttnh,  iiiionld,«lA, 
'ii  l«  iFulMd  tnf  from  tbo  aoproteH*! 
>'(l(io(  bill*  tad  DioaDUiiuL  Tlio  cohm^ 
^JACEJi  that  Uio  unxi  itmt;t  askounl  of 
MbUn,  i&aUvd  of  hiAaf  tlool;  aiKl  Rmlu- 

■UrAMUrsrd  bj  tho  bivoka  ui*l  •((•■»•, 
mte  «w*]r  in  il««U«titiT«  UntnU  lad 
'fabli,  nch  u  are  all  too  Huotlki'  0TC17 
•f<fe(«bt«  tli«  Klni«t'«  «w>«  U  idcIiIdi;. 
ItenMr«npfilT  b<b);  ittu  ln*<  all  at 
<a>*k  lh«  HMd;  Blmiua  anJ  rivCTt  or  * 
fWiUjU  or  1*0  put  dwittdlo  tn  tlic  mm- 
w  to  SiAd  and  wortklta*  rilla.  Bucb  ii 
tti  tarrot  of  diMfUr  from  "ow  gnat 

Ohpur  m.,oa  th«  "  G«olaei«l  Rria- 
<ll«rf  OUo,"  U  r«t  moro  uit«r«Miiig  in  ■ 
MIf  MitBtMo  i>p«cl.  It  bc^  whb  a 
Wtf  «uliM  tt  lb«  chanetertatle  AUuna 
'f  fc  MTOfml  itnal  prrkoda  oT  geologlod 
'Nmj.M  i«9NMM«I  b7  tb«  dcpoiiu  in 
'WblBttka.  Hatn  Dr.  ^'c*b^^r7  girt'i, 
^>  popakr  fara^  (be  gi*(  of  his  di»cu<- 
''w  ludf  pMMVlcd  to  tbe  Amctican  Aa- 
^ttitilii  of  ScioKW  at  Ponland,  and  mora 
'■eallylo  tba  NiiJooal  Aoadomf  of  Art! 
*NI  MtBOM,  a*  it«  «a*noa  in  thU  cilf  in 
^oHbcr  laH,  on  '  C; oira  of  Ucpoaitiun  la 
Bocka,"  a  ^iftitnliMlioB  no- 
far  ha  btaat*,  lu  ainpltclt;.  it* 
^a^rtaobiriK  gra«p,  and  lu  lucid  tipUaa- 
*'H  of  a  BulIiu4o  cf  dvlaBi,  prorlouilj  In- 
4gldlwMa»d  «fl«n  vfariaonicv 

bth  of  tbo  itraal  aitaa  of  palMOtolo  ro- 
*>la(ji  ihi  Inn  SUorUna,  tk«  DgronUo,  and 
lite  Carhenlteoaa — raprcKOU,  fn  Uiii  licw, 
■t  snwl  lutariMt  of  tbo  •<•  upon  lb«  land, 
ktowl;  aprtading  Itaftr  orer  tLe  (ronlincnt, 
^Mlaly  Cram  tba  *cai  and  aonlb,  and  lajin^ 
40wa  a  aariea  of  wdlixnla  In  a  find  and 
t^gnloj  n»4er.  dcpoding  on  thu  indnMliix 
4tpltl  flf  I'm  adTandDK  ireler«.  No  fln«, 
ll  woald  aetiB,  can  look  ■■  tb«  Cuti  b  a 
Wraad  awl  pUlooophkal  vt««,  axtadlag  of 
«0iitM  [be  ihwnaad  dttolla  wUeb  niua 


partin]  uodiUcatiou  in  ertnj  tucb  gnat  vf- 
erallon  of  Nature,  iriihout  KOOgnUnghm 
a  now  llglit  Mst  upon  th«  bitlwrto  UDmcao* 
lag  >ucc«M>i(in  of  rarjing  kinda  of  drpoaila. 

Tlio  rtsutndnr  of  thit  Talume  a  occv< 
plod  will)  Iha  detailed  d««criclion  of  the 
gcologfof  twentj-onp  eounlJM— nrarl;  one- 
foutth  of  the  Stato— l>j  rrvfa.  Andrew! 
and  Orton,  Dr.  Koubcrry.  and  Mt«w«;  U.  C. 
It«ad,  G.  K.  Gilbcit,  and  N.  U.  WiaolioU, 
aM'utaala.  While  all  lliiwo  aorounia  ata 
full  of  ToJuablo  matter,  opgctal  lutanMt  at- 
ia«hM  t«  Prof.  Ortoa'a  cudloot  accouat 
of  tbo  lov«r  Silurian  fonnallon,  known  la 
Ohloiu  tlieCinrSnnaii  Group,  and  to  Hf.  Gil- 
bert'* tunimarr  of  tLo  lurfaoo  goclogj  of 
tbo  SlaiuoM  VaU*7,  which  b  rirli  in  rc- 
fnarkablo  lllnatrMlow  ef  Iho  uDccu  of  lbs 
prM  ahaot  ot  l«i^  and  aftfrward  of  the 
broad  ripanio  «f  «al«r,  whivli  oipniprcad 
ao  much  of  oar  nnrtlirni  eniinlr7  during 
th«  amnl  tMrt*  of  lbs  ipiitx  (ilarial  Epoob. 
Dr.  KcwbcrtT**  akelch  of  Caiahoita  Count j', 
the  region  aroaod  Clovdand,  alto  troau  uf 
tbo  name  foaciaallng  nubjocl;  and  Prof.  J 
Andrem  girea  quite  a  chaptpr  of  "  Conclu- 
aioiu,  Tliporetiettl  and  PrBctlcal,"  on  tli« 
tnedo  of  formtlion  ot  diflcnot  Taiiotltw  of 
ooali. 

ll  oalir  remaina  to  Kf«r  brMr  W  the 
terond  (olutno  or  aeooDdpeitof  Tdmnol., 
«liirh  trrata  of  the  pileoMolo|t7  <if  Ohio. 
Thi*  work,  aomcvhal  larger  tban  tbo  firtt 
part, (omprlMs  IbrK  ilWIiInna,  u  follows: 
the"lnvi<ni!bral«FouLIaonbcSllur)anan<J 
Deronian  ronnatiena,"  by  Prof  P.  B.  Ucck ; 
tho  "PomQ  Flahei  of  (be  Oeronliui  Group," 
hrllr.  N«*b«ttTi  andibe"FcuilPl*ntiof 
tboOaalP*f1oiI"(inpart),al>objOr.  Kew- 
bcTTT.  With  the  »xo*pUoncif(hceelRat, die 
pttscnt  volume  lacludoa  onlf  Ibo  fo«al«  be- 
low the  caibonlEtroai  rockt. 

In  tboo  cbaptna,  a  crtal  and  penna- 
cent  work  ha*  bern  aeconipli*hcd  for  aei- 
ence,  in  the  aoenral*  datcrtpilon  aud  claa- 
aifloaiicm  of  a  terf  kr^a  ouinbtr  of  li|a.j 
(crcallng  fo>all*,  harctolbr*  ciiber  tindfe- 
Dcribcd,  or  d«*crtbod  no  hnperfeolljr  aa  not 
10  bo  rrUablo  aa  a  haaia  lor  iiud^.  The 
criooidi,  molliuk*.  braphlopoda,  and  trilo- 
biuu.  have  been  well  Intruated  to  Ur.  Ileek, 
whoae  full  an'I  careful  dlicuMlon*  are  no. 
oompai^ed  with  an  adnlrablr  «erf«a  «f 
plaua. 


576 


THE  POPULAR   SCIENCE 


The  miMt  r*niarka1il?  put  or  Ihti  rol- 
«tfi«,  howcrCT,  14  llint  rvltilriK  (o  >J><>  to*M 
tub  of  Ihe  Dovoniu)  A^  Till*  period,  u 
ui  w«tl  known,  liM  loug  been  nDod  Uw 
"  Kfigo  of  Fistica,"  ftom  the  pt*l  T«rlM]r 
l«f  tfogulir  Niil  |[role*i)DO  fonn*  or  flah-liTa 
'  kUcIi  tLon  «[ii>«Bnd  uid  pooplcd  th«  na- 
«ImI  Ml*.  Tti«  gTMtMt  fhan:  In  bringing 
to  Ughi  Iht*  «iti«anI{D«rT  (eiiea  ol  bj-gono 
lj]>M  WM  bortio  bjr  Uugh  UiUer,  wboio 
dUMTcric*  In  UiD  "  Old  R«d  Sui<l*lon»  "  of 
Btttbwd  harv  won  far  him  inii>pi'ii>hubl« 
bma  in  the  aniula  of  mIoiio«.  Th«  coti- 
I  enutiiin,  on  thijt  oonliMOt,  of  Hlllar'i  dl*- 
MveriMtbKMi],  i«h(ir«i  f^tta  to  Iho  world; 
WMI  it  b  M  Im«  rvnuf  lialibt,  pcrb<i|<«  iadccd 
man  to,  ihuw«n  hk  Tii«  •»!>*  of  flib 
bON  d«Milb«d  fortnil  Kn  ciloordlnarir  ><!• 
Aloa  U  oar  llAOirlcdR*  of  llio  bio  of  tbo 
|MsL  Hm  DsTOnian  wslDrt  ili&l  (pcmd 
oir«r  Willi  1*  nor  th«  jcnator  jiiul  nf  Oblo 
wore  Inhabltod  bj  ■  ■Innjta  raco  ol  literal 
Mtt-neutaM,  tbgiiloF  In  Ibrm  uid  glgonllo 
la  ilMi  pUtod  attd  lOftiUcliid,  *oA  bearing  all 
manner  of  elobontc  weapon)  fur  oflijuo 
and  d«Cm>e.  Among  them  we  mAr  refer 
to  th«  tribe  of  CliimivroiJ-i,  altieil  to  llii- 
*b»Tki,  now  rv|ircirail«il  o\Aj  lij  ■  few  r»ro 
•qxoisB,  and  wliitb.  tliougli  w«ll  know  n  to 
blTc  exiiled  in  ltl«i  formationti.  biu  never 
Mat*  bMtt  dlaoovond  in  paln«ioto  tack*. 
Dr.  Newbnrrj  bin  dowrlbrd  tho  iww  gcnni 
RKj/m^liiidvt,  wltli  twTcnU  (poctM  bdooglng 
to  ifala  group.  SiUI  more  alngolar,  bow. 
t*ev,  OM  HTcrnl  ecnor«  of  ffuioid  B>h,  of 
wblob  only  one  or  two  can  bo  rsfurml  to 
here.  One  of  tiioM  la  Oniiehodm,  wlilcb 
oarried  at  tiie  eilKmlt;  of  ila  luwer  jawa, 
wheto  tbe  tno  rami  incut,  a  rsrUoal  t«t  of 
long,  radiating  teeth,  projeoling  like  the 
pleroing  prow  uf  sa  iran-vlnd  r«ni.  Thii 
form  \t  wli(>l]j  notttl.  Annibor  it  JMnk/t- 
Ayi,  Ibe  Klaol  of  lliv  period,  wboc*  (rtmcn- 
doiu  Jaws,  abapod  like  •tcd-nnnera,  wcra  a 
Mmple  of  foot  bi  lenRtli ;  while  the  bon; 
taekUr  that  ootcrtd  Iho  buck  wai  from 
on«  to  two  Inebca  !□  tlilcknoa  I 

But  Umo  would  fiiil  us  to  dwell  on  tlieac 
Inlereitisg  a^counlo  -.  nnd  wo  em  onlj  tx- 
pren  our  grattfieiition  that  mo  muoh  impor- 
tanl  diaoovetj  i>  now  aiinuunved  and  reoord. 
ed  in  a  pirrmRnvnt  funa,  and  oongralulatr 
toib  llie  gimtlomen  of  iho  lurtfj'  and  tite 
people  and  government  of  Ohio  on  tbii 


t(r<«t  wwlc  now  to  auqilelonilf 
lu«toan 

ArTODioGa*niT    o»    Jo«i«    STOiar 
Kow  Yoft:  HenrjpQoltltCo.    *U 

B««.   Price,  «:.sa. 

Toil  U  Mid  (o  be  the  book  of  Ike 
ROD,  «od  It  l«  oitdltablo  to  the  aeaMa  Iha^ 
It  U  *a,  for  U  U  »  volone  of  deep  atd  •■■■ 
rtcd  lotcrcit,  aa  well  m  of  inportaMtBine- 
tlon.  WlihouC  any  dnmatie  indftrai  orei- 
icrnal  adTcnliire,  the  oiineat  all<nlioii  ^ 
tbc  reader  \a  Buitaioed  b;  a  d«lin«e«  ef 
Ihuquiet  rivreeT  of  a  mas  oflbooghL  Jkkv 
uU,  lliere  i>  nolbhig  that  M  oonorm  « 
wlib  rrpird  to  k  gieat  nan,  w  hew  Kf 
ErMtn«ee  wu  iMcted.  Mr.  Mill  hat  eoa- 
duclM  no  eunpalfw,  eiplonid  oo  in 
tiounirlcji,  galdsd  no  polllkal  olobihBi- 
tiaa;  bat  tbrougb  hi*  wrttiBp  be  tit  b- 
flueneod  tbe  Ibougbt  of  bU  ago,  ii  Aw 
tlone  where  Iboagbt  Imum  In  oetii^  n^ 
hl»  ItLflueneo  niaj  thus  hire  been  dwp«lli« 
If  be  had  wielded  the  DMre  obtnultt  ^ 
caaipi«uoui  ageociea  bf  which  mM  iNif 
footed.  Obtioualjr,  in  writiog  hb  onK 
Mr.  Mill  did  not  feel  that  he  had  an;  paU- 
neii»  to  take  care  of,  and  »o  he  {int ' 

faithful  aooouDt  of  hni  doTelopnUM.  U^H 
the  reader  completely  into  hii  ratddiMt' 
relating  hia  eipei^ocf,  and  ettdf  ^ 
opinion!  and  wlf.eriliriema  with  a  att» 
ud  unnxterve  that  are  tptiu  tvmtAiU'- 
ThOf*  who  bar*  become  taitWMud  U  ^• 
Mill'*  UcM,  and  IhrooRh  (ben  In  (W  «»> 
will  deronr  the  book  with  eager  <vMl1i 
aad  those  who  haro  not,  eui  hardly  ft3*' 
be  Incited  by  lt«  penieal  teibe*tn4fetB* 
worka.  We  by  no  neaa*  agree  w*"*  •" 
that  Ur.  Mill  haa  proiMlgated,  end  |M«  (** 
on,  in  another  plioc^  the  PoaiOM  for  AMI' 
ing  from  oome  of  hie  deotrinea;  taV*''* 
boldiog  Urn  ti  not  ebore  tiMciM^  fui " 
baring  fktim  into  edoeUiooal  cner  t* 
the  Ttffy  greaUHSi  of  bla  anainmnWi  ■* 
do  not  haaltftto  to  acliaDw1i<dfe  ovr  iBdrt>- 
cdooa*  to  him  at  a  ((rtal  leidor  of  Ubw 
thought  In  Ibe  procnl  age.  Hi*  auttbif 
npby  1>  Taluiblo  a*  a  record  of  hb  o** 
mental  unfolding;  hot,  be;<cad  thii,lt^ 
great  ratuo  as  a  history  ef  the  riX  **> 
progrci)  of  llberaliaed  opinion  bi  Bugb*' 
within  the  lart  Ihirly  y«are,  in  the  p'^**' 
tion  of  whioh  Mr.   Hill  baA  eo  eDtatf* 


^**^  X  dciBotnt  iu  imlinct  »n<)  fMlisg, 
^^  boldlDg  th«  DMMt  m^ioil  Ti«wi  on  grtx* 
^itnii  I  oraocial  poOlr  txtil  political  goT< 
**^>n«At,  Hr,  Uill  lireJ  under  thi.'  atmi 
^"t^wit  *ad  fODMlidftled  nianaiDbical,  Kris- 
^*Ki«tit,  and  NclMi««t!c«l  fviutn  that  tlie 
'*0rUpoi««»w;  aiui  thuhUloryurhi*  oar- 
CWt  iitih  Hi*  Idi'M  lo  whith  t)ii(  «fiiU>ni  li 
*nb«ddcd,  ■klla  BltniollTft  u  a  ptilloioplil- 
e*J  pKidj,  faM  vi  rapcctol  ImtcTMl  for  m, 
who  cm  looH  fioro  Itial  order  of  thlnRi  & 
cvdEtoij  ago.  Ur.  Ulll  «ai  noTcr  so  >«• 
tfra  poUtieian.  and  oa1;f  ttitd  bla  hind  il 
n  (AiUameiitarjr  aotk  Ibi  a  tborl  prriod,  lat< 
I  !■  Ufa;  but  lie  ni  much  ocouplp'l  villi  [lO- 
■MMd*)  ■»<)  «>nl«iDponnKiiil  public  i^nrA. 
^^piM^  and  «u  •  Tirloal  Inilvt  of  a  onnid- 
^^mble  I*rl.v  or  ttifn  who  dovutoJ  llieiu- 
•elvM  lo  Ktir*  political  work. 

Hr.  Uiir*  Mllmatn  and  erltlcixnix  nf  lUr 
tUsLCT*  ot  hi*  time,  aad  hii  analjala  of 
Unit  iofluaneo  ii(ioa  htmioK^  arc  b;  bo 
■BMiw  Uw  laatt  iiuoticttiDK  ponloiu  oT  h!i 
mhnM.  BiqMddl;  wbat  h«  »;■  t>t  \i\* 
mmUI  btdcbtodiwM  to  tbe  influruco  of  bia 
vlfe  »ill  be  tngcrlj  perused.  Uo  bad  al- 
rcadj'  tf'""*  expnviion  (o  il  in  tcrma  OiU 
h*Tt  bccD  (bought  10  M*ar  of  oxa^eratlon, 
bitt  all  thai  bg  hid  Hid  before  la  here  tciter- 
al«d  i*lib  inercuing  enphatin.  In  apculc- 
li^  of  Ouljle,  be  clwerTBa:  "I  never  pr>«. 
•amed  to  )adee  bin  with  anj  definlkccu 
nslU  h*  wai  i&Urpreltd  to  meb^oncBreal- 
Ij  lb«  •nperior  of  u>  both — nbo  wai  more* 
poet  tboD  he,  tad  more  a  Ibinlter  tiuui  I — 
obiiM  own  tnind  aad  nataro  bcluded  bU, 
and  infinlul;  mora."  Afl*r  nuch  a  cuIor; 
tnat  tbe  a«lbor  of  lh«  "  I^lo,"  tbe  qu«a- 
lion  liTMtailbl;  ariiot,  ^Vbat  couM  baie  tern 
tba  praparatlen  of  lO  wondcrnil  a  nUcd  ? 
Hr.  Mill  Olbn  bl*  auioblognphT  conCtM- 
tUf  aa  a  tuiij  la  oduoiiloa,  of  vhleb  be  ic- 
([Mtla  blmaclf,  a>  he  ecrliinlf  wai,  ■  rcmtrk- 
ablo  eienplificBtioo.  But  irhjr  did  be  for- 
boar  to  vtleraword  In  relaiios  to  the  <u1- 
tlfMlcn  and  bblorjr  of  that  exmordinarT 
oUnd  «Ueb  ipaamed  and  mcliidfd  aiivb 
Iwlellarla  aa  bit  own  and  Tbomaa  Car- 
IjU'i  T  The  qonlion,  norMrer,  will  be 
■nodvinfjr  Mkfd,  <rhj  Mr.  Mil],  oltli  aU 
hi*  (blTalrio  fMlinft  tiiwud  tbe  oppotlle 
MS,  B*T«r  OOM  meniiont  bla  uioibfT,  in  Ibo 
Dti\  ekMoh  of  bla  ckildbood,  altbougb  bla 
Cilfacr  flprw  pnmlnentljr  tbroaglMniL  Tct- 
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bap*  ebe  vu  not  a  woman  of  Inlrllrct,  snJ 
took  no  part  la  bla  taTty  cuUiire;  but  alie 
bad  a  abire  Id  bt*  being,  and,  obBicTcrioajr 
bavo  been  the  qunliiics  or  ehara«ter  of  ibo 
moilier  of  John  Stuart  Hill,  tbc^  ahould  not 
bare  been  led  Out  of  catuldeniioniu  an  <m- 
ooiiitt  by  bimnulf  ofbia  own  life. 

The  aulobiographji  it  written  in  Ur.  Mill'a 
htppirat  etjile.  and  deaerres  to  be.  ai  It  un- 
doubtcdlj  will  be,  rery  eitemiielf  rttd. 

Sex  m  EciruTioK  ;  ok,  t  Fair  ^njiiin  tdr 
nn  tiiRiJL  Ky  Kdwahd  II.  Ci.*ilit, 
U.  D.  BiMion:  Jamat  U.  Osgood  &  Co., 
181  pp.    Fric^tl-M. 

Tni*  liiile  volume  brenki  the  monotonj 
of  the  wuinaa'*  righii  dlseuiilon,  and  cl- 
pow*  one  of  Its  cntrent  fallacies— the  co- 
ed ues  lion  of  (he  MitfL 

Whijilier  or  not  there  bo  «ex  in  mind. 
Dr.  Clitkv  *ho«*  that  tlier«  I*  n  great  deal 
of  ittn  bod  J,  and  Ibal  tlila  cannot  boij^nored 
In  (lie  work  of  ediiRntlon  without  eiitalling 
groTc  and  ciftcn  (alal  eTila,  upon  the  weaker 
icx.  One  would  think  thai  Ihcie  I*  ftuR!- 
dent  phywIoloeioBi  knowledge  eurrenl  In  tbe 
coBunucilj  lo  prevent  an  educallonal  avi- 
tern  that  does  not  recognize  and  eonfom  to 
Ibe  radical  diflTcrcneei  of  tei;  but,  under 
proHure  of  a  lo-eolled  reform,  whieh  atarM 
from  abalraot  auumpiiona  rtlhvr  than 
pbjiiuiugicol  data,  Ibe  sliong  lendenef  It 
to  putttudauiaotlioth  leaet  upon  the  tsmo 
fooling,  T«c*rdi(«a  ot  oil  cootequenen.  Or. 
CUrka  ]>oInla  out  wlial  iomo  of  theae  eOB' 
(•quenoca  ara.  ]I«  ibowt  that  there  It  not 
oa\j  a  dlffbrenee  In  t>0w«ra  of  enduranee, 
bj  which  the  iLTeni.se  Igmlntiw  conititutlna 
I*  certain  to  break  down  wbfn  brooglil  InlO 
prolonged  competitiun  with  the  aieinec 
male  vonniiluiion,  but,  what  Is  of  far  more 
IniporlBBPe,  he  ahowt  that  the  feniinino  eon- 
nllutioQ  U  liable  under  theae  clreumrlanco 
to  a  n hole  triln  of  deraugemenU  and  per* 
Tciiiona  that  are  peculiar  to  Iwetf.  The 
Caet  that  women  are  detigned  to  he  (notbi'n, 
while  men  are  not.  it  eerj  far  Awn  being  s 
mere  Incldenial  eireumitaneo  Ihtt  may  b« 
left  out  of  the  account  In  their  curljr  inJn. 
log.  Nor  can  women,  b}i  dedbing  to  be- 
come tnolben ,  cacape  from  Ibc  peculliu-itle* 
of  their  naiurc,  ao  aa  la  awumo  (he  career 
and  tacounter  (he  diaciplinc  of  men.  Tbe 
female  doetiuy,  wbieb  ia  lo  gire  birtb  to  the 
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r«M  U  no  nioh  mere  bnioat  of  butnuiitf. 
It  I«  ■  xrtAt  thlnK  ■>»'  it*  grattMH  it  cqik 
dilloDed  npon  Mi  4ttate4  bj  the  wriout 
netfloc  wf  otlicr  Ihln^.  Wonuia  b  orgm- 
i«4  Ihraugboiit  bcr  nbulc  miliirc  tu  UkO  Mil 
of  iDBicnulj',  koil,  if  trcatod  iu  Ui;t  yo'ith 
)ik«  the  vpponie  eei,  wliich  b**  noi  (liU 
upuilHition,  rrili  m  liat'la  M  arLM  tLtt 
«r«»neti  uumigrou*,  lMUnb*i><l  f*>>l-  -^"d 
UmI  «bkb  miuo  w;*  maif  bo  lbs  roult, 
npttlsDM  Mj*  <*  Uie  rranlt,  u  Dr.  Clirkt'* 
book  abiiDiliiiill/  pnni*.  la  bi*  nvniaA 
chftptsr  W  nukta  a  tci;  clow  Malcnmt  of 
(he  pbplohigicil  ftiou  asd  pciociple*  iii- 
Tdrod  in  tb«  quMlida,  uul,  fai  bU  Ihinl  mhI 
BMln  obapter.  entitled  "  ChivllT  CUaical,'^ 
be  IncM  tbe  morbid  «mi*c<iubiicm  (bU 
faa*a  fiiUaiTMl  k  falM  *y*Um  of  faiMlo  «dii. 
calioo.  Thi«  psit  of  bil  book  U  Aill  af 
BUillint;  flict*,  Rirsn  in  dcUll,  that  abould 
txt»i\  ilifl  iiifnitoiior>oineof  our  bcadtoDg 
rcTarmcri.  Tbc  book  l(  one  Ibat  ongbt  to 
batre  a  wMt  circulation,  ani  la  b«  iitotd  id 
a  chMper  fom. 

BunsB  ILuiix*  AbOX:  botnn  a  Popular 
Account  of  tb«  Sea<ni:«ilii  vf  (imi  Dril- 
ain,  tbcir  Collection  tod  Pretvmliuo. 
IlliutnioL  Br  W.  H.  Gtnlluin.  Lon- 
don;  "The  Bwniir"  olEoc,  la  Welling- 
ton  Stroift,  Smn4,  W.  C. 

WaiLi  tha  (oUeoting  of  algw  at  (be 
eea-atde  baa  lon^  bm  a  grnct-Tul  iiul  &tor- 
Ite  amatsmcni,  sail  nunj  poraoiia  hnva  vm7 
prtity  colleodoo*  of  ibiini,  nioiiniol  on 
I  «acda  and  pagwri,  or  ■nanffod  In  faoeiful 
telgM,  Tory  ftrw  ha<w  >lt*inpt<id  to  Itiam 
Ibetr  nainra  or  to  utodv  out  IhnSr  iilRinlur«, 
fnilTtinoitlon,  and  Iha  prliirlplo  of  thi?ir 
rloMiricatinn.  Thiitki  to  tha  bbon  of  th« 
two  AKanJIii,  Kiitiinir,  Tbuivt,  IIihtoj, 
GiUTfllc,  and  other  eminent  phjeologlina, 
the  loieoHflc  knowierigc  of  ihMC  pbnti  now 
rota  on  a  ntiifactorjr  and  logloal  bl■lb^ 
and  *hil«  the  itudy  of  alg»  is  diffioult  In 
tburtlrpme.  Ibnv  are  ample  refill  la  lo  t«- 
(rard  Ibo  paijeiit  and  csivfiil  tiiTM(l|cator. 
Tb«  pur|H>ti>  of  tbo  littla  book,  the  title  of 
vbicb  I*  KiTon  aboT«,  it  to  afR>rd  to  aiss> 
Mora  and  to  ]>tndcntii  an  nuj  Inttodutitioii 
t«  tbe  knowledge  of  algir,  and,  If  on*  maj 
jodfB  from  the  first  four  parli  of  tbo  work, 
•n  yet  mi'tfiTed,  Ihu  author  baa  luecccdcd 
admlnM;  in  big  |)iirpo«v.  Tbe  wonder  !*, 
tbat  Ur.  Gtattuin  hna  bcoD  able  to  tvnTfj 


■o  amb  tnowledge  abo«t  tbe  ral^ea_ 
Ireala  of,  and  yM  t«  «>  iraring  in  I 
of  tecbiiioil  uprMtlea*. 

Ibe  hot  tkal  nKNt  of  iW  i 
the  XoTtbcni  AtlaiAk  coaat  of  IW  I 
Sutfs  oceur  alio  about  tbc  Bridifa  I 
rendert  thij  book  Matly  «■  avaibble  h 
uau  bare  a«  la  Grau  Briiaio.  Tbe  DIbh» 
tioiM  aM  Tory  Dealty-iiro{iaf«d 
moatly  on  a  black  ([loiind,  asd  are  I 
bi  the  body  of  tbo  work. 
tiud«nte  la  Anwrlcan  pby 
*  pi'ctal  traatlao  I*  tbe  "  StrtU  J 
MHO  "  of  tbc  lato  Dr.  llanej,  of  TrUdvCdt 
Ic^,  Ihibli*,  •  qouto  wiib  fifty  edmd 
platw,  pabJubcd  by  tbe  Smithsooiaii  loftt' 
tution. 
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Pbi<jtal  CondlUau  ef 

Jo  tbc  AuKual  nuDdwT  of  tbe  i 
Hemt»  li  a  paper  of  p«at  iMttBII  kf  Dfc 
Carponlar,  In  wbieb  that  eriratbi  n^lM 
aome  curioaa  phenomena  of  Wind  aa 
It  U  well  known  tbat  la  the  op«a  enat  da 
dcjitha  MK  uniformly  eoUor  ibn  nar  A* 
■urfaee^  to  that,  wbllo  ihft  ear&ebeiM 
in  *omD  euni  appiroi«liM  BO*  ^hr,  ik 
icttpciatine  b  star  Iba  fl*Mhg-paiM  tf 
deptbi  of  one  or  two  tnlw  TUt  irpM* 
to  ocmtr  where  tbe  mcrcfat  ef  eturk 
Bnatninettid  by  JMipalilba  of  Aa  nNft^ 
b«L  VTbrre  Ibtw  are  pnvMil, 
■be  tempotuiire  U  Mora  tmiforai  i 
ont,  la  in  tbe  (Mu  Se«t  wbmc  ibai 
t>  at  BO*  at  (be  KtMleel  dtptb^ 
tbo  cnntEjiDOua  but  more  ofitn  CUnl 
it  1>  at  BT°  bi  dt<q>  eauadbi*. 

From  ibc  citiue  civt)[Bed,  tbo  Ui 
■how  0  unUonclty  of  tem]iot«tae  i 
pired  niib  th«  open  ombbil  WUb] 
<iir£ie^«atcri  may  bo  of  equal  I 
the  dcplbi  present  ertat  centnel, 
Strain  of  Qtbraltar  are  qoiie  abiAK^J 
a  free  laterehaf  ■  of  wai<n 
Atlaotie  and  tbe  MedilenuMn  It  I 
l)K  I'>om  locat  eaiuM  ibere  i*  frefM^ 
no  current,  or  bat  a  Ter^  aU^  ea^ii<M 
one  way  or  Ihe  other.  As  •  eenfrfaaM 
of  thia,  Iba  oold  water*  of  the  <I««r  llbi* 
aro  pT««antt<J  bton  lowing  in,  wd  \t» 
patatlTtJj  tmUbcM  lempmiare  prtnib  k 
the  deplba  ef  the  Medlltitifa. 
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hti  tNing  Ihc  CW^  (IWN  !«  little  or  no 
ilition — Um  nter  booomM  tu  some  1 1- 

I  tUgiiiMt,  tftvliD);  In  ft  aiAikeU  maimer 
•reloiinuDI  of  1)^  iii  it. 
Dr.  OirpeuUv  »«•  •MooUtuid  to  find  in 
tba  ll«(Ut*rniKaft  Torj  Urn  svldcDCM  or 
iSt  at  dcpttk*  );m(or  lliu  ol|[1il<w^  hundred 
ten.  "  TlM  diodgc,"  be  »^,  "  biniiKlit  u|i 
buna  nad,"  anid,  bow  ant  tbimd  ant  11  fp  may 
ba  aromd  iH  nuigiii*,  )U  deeper  portloni 
m  «Mf.  In  t^e  raid  but  frcclr-clrcDlillns 
ntcfS  ^  the  Allutie,  uiimiili  oro  round 
■t  neulj  tbo  greatest  doptbi— whllo  lbs 
dred^  u  often  fiUnl  rrom  aoimdiiiga  of  one 
l»  l«o  mlk*.  Wlicncc the  diSermce T  "I 
fiMsd,"  aafi  Dr.  <.'itrppnl«r,  ■■  iho  de«p  «■- 
l«n  of  th«  IMiMmiiMn  turbid,  BUmi  wiili 
flna  poniolM  of  »«diinMtt  vliicli  at  lost 
iDak«  ib«  0010  of  th«  bottrjni."  Tbo  |ir«(- 
mco  of  thb  floBtlDj;  duxl,  «Ton  nor  iliu 
mrfftco,  i>  pitn'od  bf  tKe  b1uen««ii  of  tlio  h  a- 
kr,  Turbiditjr  b  koowk  to  bs  unfaToinblc 
Bdis  dereloiitcicot  of  man;  kind*  of  mo- 
Bl  Qfv.  Pruf.  Daoa  bu  ibann  that  a 
idwH  qiiantil;r  of  lOdiiDMit  tlitowa  u|)ua  a 
IMrtioo  of  >  rtef  kitit  the  |)ulf|<»  tm  that 
|iirt,  and  iIm  growth  tmd  illttlributiori  of 
cuni  -  rc«rt  are  brgtl;  dct^nniunt  by  tliii 
MUH.  But,  anolber  TMtKm  fur  th«  abMnco 
of  liT*  at  IhH  bMtom  of  Ihe  UvdittTnincnn 
U,  Ibo  ilfGcieuojr  <■!  oijgun  iu  li^  »*ti>r»  io 
t1io*e  depth*. 

Dorp  **t«r«  from  ibe  AtliinUcand  Mud- 
IUrwmv)  bava  hwa  boilod  uIT,  and  In  tli« 
|MM  ft«B  tba  Drat  ihtnt  wm  incnij  |ii'i 
•ml.  of  aijK«D,  from  Uio  kllor  onlj  Ova 
ptr  cent.  But  of  carboolo  add  tlirro  ku 
fnaa  tbo  Cnt  nnlj  thlrijr  ta  fori;  poi  cent., 
■bile  clis  kttcr  funtUlwd  ilily  yvr  «cnt. 
Bcrc,  ihea,  in  Iho  abandanoo  of  oarbonlc 
icid.  and  dtficiMif;  of  oxrgOD,  U  a  poisibU 
taoJM  Ibr  the  pauril;  of  life 

But  wbn>c«  ariir*  the  Ocdoicnt;  of 
OXjgCD,  Chiefl;,  pcrhopa,  from  the  *low  do- 
OMBpotillMt  of  orginio  mallert,  carriud  in 
\j  rit«r«  aad  olbor  agvociei,  and  whioli 
nay  aitd  to  Iba  lurbidil;  rvforrod  lo^ 

nit  «UM  of  things  IB  tba  lIodilorT*- 
BHB,  and  poMibl;  b  oib«r  Inlasd  low,  art- 
dMllj  wl*M  (Irom  abaowa  of  drcnUlloD  of 
tbo  vaiero.  Vlnda  dMnrb  Iho  furToco 
onlji,  anil  Dr.  Carpcntti  (ajx  tlicrp  In  In  llio 
Vodltorruir'an  no  fAnnut  clroulaiiun — or 
flronlalion  vhkb  orlica  fKun  InocinBlltj  of 


t«u]i>enilur«.  It  ha«  btcn  sold  that  Inc- 
qiiaUlf  of  destitT  caiiiiud  b;  oTsporatioa  \ 
iDuat  produce  wine  Trrttrnl  dioulation  of 
tbv  *»ter,  but  deimltj  front  loucrlng  of 
teiujivntturo  at  th«  (urfocc  ncrer  cioavda 
tbo  doDHilf  of  the  doi'per  watom,  BDit  no 
circulation  di»tntb*  or  mlsca  tbo  mperim- 
pased  mosBeS' 

The  oijgui  from  the  aurfBce  con  onlj 
naub  tbo  dwpcr  Kultn  bj  diffuilun.  benoa  { 
iu  di<<tr><Mie;  al  euosidOfablo  dqllb*.  In 
tho  Ailaniie,  and  duubtW  id  all  op«a 
OCMIM,  ibo  walcra  ara  difltiMd,  nd  mixed 
bja  »ond«Tfut  ajatvia  of  dNuUtion,  th« 
djiiamlc  ag«Dclei  of  which  ar*  not  |ir«Mnli 
or  onlj  In  a  n>odI&>d  form,  In  llio  ialaad  bt>' 
(Ino. 

The  ncll  •  known  and  o(Wn  -  crltlcbed 
ilatemcnl  of  Edward  Forbu,  that  UlJg 
ceaiei  at  a  depth  of  three  hnadrod  fath- 
oma,  is  conflrmed  b;  Ibc  rcjcarchc*  of  Dr. 
Carpenter,  in  so  far  flu  It  iclale*  to  Inland 
aoaa,  Iho  n-iearcbca  of  Prod  Furbta  being 
In  Uie  JEffaxt.  The  error  ooaiUlcd  b  ap. 
pljinj;  Iho  mbq  rtilt  Io  the  open  oomd*,  i 
where  a  dilEBrent  on*  ptfisilii,  and  tbb  ap< 
pour*  to  hare  b»«n  iho  orror  of  olUen  rath- 
er than  of  Porbc*. 

rnF^Ml  Pencr  af  lh«  Eye*.— Probabl; 
Ihcto  ir«  but  f«w  pmuiu  poiacioed  of 
diual  power  of  tuIod  iu  bolb  *jtt.  Thk 
clrcviini. lance,  u  la  obterred  t;  a  writer  in 
Scime*  Ooaip,  will  doubilesd  Dceount  for 
•oma  peopio  being  nnoble  to  appn-ciaie  tba 
binocular  mleiotcopc.  TIio  writer  b  Set- 
niM  Ooalp  hoD  a  fripiid  who  alwajra  feand 
ililUcuTl)!  in  iiudyiTiK  wiili  a  binocular,  In 
that  he  could  nvvur  Kct  the  two  )[lBMe*  to 
btioid.  In  IflSl  he  alUnded  ihu  Orvat  Ei- 
bihttlon  In  London,  and  there  hl«  ejea  went 
coDiUntlj  ranglag  from  ihorl  to  lonn  di*. 
toDCO.  After  he  bud  IcR  the  Crfftal  Pal- 
■ec  be  full  that  bU  ejta  wer«  tcijr  much  to.- 
tigued,  and  woi  at  a  laia  to  underaUnd  Iho 
nieaning  of  it.  Bj  thiit  and  uther  clrcum. 
etJitiCM  he  di»coior<<d  that  there  wa*  t/ocat 
dtjfrreiut  In  bin  cj«*  On*  t^s  wa»  far. 
«1ltbtcd,  while  the  olhcir  «m  •KOr.»ight«d. 
For  Kadlnfl'purpooea  be  woain  a  ji^r  of 
■pectaclcii  In  which  the  one  kIom  la  nada 
for  the  far  (Ight,  while  the  other  li  a  plain 
glut,  the  left  c;o  being  nnir-iljcblcd,  and 
eon«c<iDcntl;  requiting  no  aid  from  ipccta. 
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clr*  iilth  vhlcfa  to  K*d.  loiUDCCS  are 
dud  of  p«r«ina  wbo,  vbilc  cmplopng  botb 
vfsM  for  ordinur)'  riiioc,  omiily  employ 
onlf  anc  la  rexHng.  If  »nf  difference  of 
ItM  kind  ciitta  between  tli«  vliual  poven 
of  m  p»Ir  of  tjes,  it  msj  be  roidilr  iletcet- 
od.  Bold  up  ■  pWe  of  eard  befara  one 
Bjc,  »a  u  to  c«t  oT  ill  fiold  of  Tiew,  and 
tbca  look  at  >omc  object  befort  jou  wilb 
tfae  otber.  Then  gndusll;  bring  tiie  nrd 
bcfero  the  other  eye,  »nd  riew  Ibe  lame  ob- 
Jeet,  Iftbeol^cet  ii  seen  with  the  umo 
dutioctiieti  in  esffa  cue.  tbon  jour  ejei 
■r«  perfect  u  rcgurd*  lliu  balance  of  tbetr 
fori:  if  not,  ibeo  ttierv  is  faol  dlHi'miue 
inant  or  leM  fl«cid«d.  It  would  tit>  doubt 
be  adTinblo  to  take  acuouoi  of  ilii*  Terr 
frcqoiiDl  diftrence  of  focun,  is  Mioccinf  a 
psirortpeclMlM. 

Xatorat  (ireftliw* — A  wiltnr  lu  tbo  Oar- 
dentr't  JKiotSUy  for  Augiut  ulru  lama  \a- 
■tanCM  of  aaastoniiuU,  or  natural  grjfliog 
nf  pltnla,  which  came  under  hli  oirn  obmr' 
vulion.  In  TiiK  rorctAD  Sqexck  UoicnibT 
for  ILirph,  1*13,  »c  gme  Oocpperi'i  theorj, 
Meounling  for  the  continued  llfi-  and  growlh, 
in  SDioc  cuet,  of  the  itumpa  of  pine  and  (ir 
tree*.  Gaeppert's  eiplanalioo  of  Iba  pb#- 
nontonoQ  la.  tbii  the  roots  uf  lbu»o  (tuRi[ia 
an;  Doariiihed  with  aap  di'rirvi]  fniiD  Ihu 
rouU  of  treea  in  Ibolr  iwiKtiborhood,  with 
which  they  iro  in  contact.  Sudb  root*  are 
found  do«i>1j  embedded  ia  od«  anolbor,  tad 
ao  «OD«olidii«d  aa  to  Ittooma  pnotlcallr 
ContinooiUL  The  wrllrr  In  the  (rrinfmer'i 
JfuntMi/,  aftor  bricllf  iMtlng  thcH  fncta,  ilo- 
■uribot  *lntlLir  phenonona  wUlcH  ho  ob- 
arrroJ  loit  (priag  unong  (he  bnnche*  of 
two  apptMrrci. 

In  one  of  Ihcio  the  limb*  mi  crowded 
one  another  llial  it  won  resulied  to  cut  one 
■waj.  It  «M  accord ing1  f  aawed  off;  but 
•mi  U  did  not  Ikll.  It  waa  (ben  found  that 
the  &)nombercd  branch  wat  finni;  united 
to  a  limb  aituatod  beneah  it.  With  a 
batcbet  the  writer  Iboncut  tt  neartbe  point 
of  union ;  bat  tho  cod  of  the  branch  atUi 
Htm  and  thrive*,  bearing  bloHOmi  and  fmtt 
laMoaon.  Another  tree  wm  fmtnd,  but  a 
few  yard*  dialont  from  the  flrit,  which  oi- 
hibiUd  the  *ame  phenomenon  of  natunl 
gnftiag.  "  1  lud  nerer  before,"  continuei 
ifcq  wilm,  "Meoor  board  cf  lueh  a  eaae  Id 


as  ipplo-tnM^  but  I  do  not  think  it  M 
eull  to  aceomit  for  an  the  mndliion  of  ike 
oontferami  tree*.     It  !•  naiuta]  to  euppoM 
that  the  motion  of  th«  wLnd  mar  nn  iilia 
abraalon  of  the  bark  on  the  Ilmbi  of  apflv- 
tren,  and  tbu4  prcpate  Ibem  tOi  tUa  t»»- 
tslgntfling;  hut,  In  the  com  of  root!  mdM- 
gmund,  Buch  eenie  farnloa  cannot  opcntt. 
In  bolb  ihcao  IvuooH,  h  it  worth;  of  •!<■ 
mark  that  the  tree*  were  of  tbe  Uftl  aMtK. 
Ainericui    Pippin,  or   Gtfhd«l«ii<L"     h^ 
■urel;  there  !■  no  diffivulif  in  eoctelThgtaey 
iiro  root*  from  diflemi  tnas  |,iiiah|,  a^ 
contact,  when  ownpwt<  l«gelk«F  Into    ^ 
nam)*  (paM  Owing  lo  the  refracteiya^ 
ture  of  the  aoJI.     Under  aucb  lirrTiintrinrm 
the;  might  rub  away  mob  otbcr^  bark  m 
the  point  of  contact,  awl  eatabftib  Mvea 
ihemnelrea  wieh  an  Okobanga  «f  IItI^  fix* 
aa  would  ean*lllBU  a  lift  tn  OOntMOi 

Tic  QalBlst^aypIf,— The  MlUti 
of  tlie  cbcbooB-trec  la  tnd^  vUd  i 
commenced  in  ISfiO^  U  lailcing  ttHi^tU^i 
progmt.    Moar  Da^otling  uc  its  hrj*  | 
plnntntioni,  one  ownnl  bj  the  ^ttaatlt 
and  tbe  other  b;  an  asiociation.  The  I 
principal  rarietie*  of  the  ciocfaresa,  ^lit^  | 
MJiMyrt,  and  aiNnrwSra,  were  aiH  ptnutftj 
Daijerlitig,  wiEha  TiawtoGndwkiehnfiQr 
would  ihKte  beat  tbM«L    ThaoOdHfltvl 
graybark  raHoly,  failed  nUerit;  the  oil- 1 
iwyii.  Of  y«JIow-barh,  hat  lUiij  tiuaitllli 
but  the  inucirabra.  Of  r*d-kafk,  ha^ 
pvrcd  beyond  all  Bipectatioe.    Ttot  in  { 
now  S.SOO  acre*  nndcr  mccirubn.  A  wA  \ 
orate  rstimalc  giita  tho  prodWRetl 
plantation*  for  Uw    next    tfaret   jWI  '  j 
aOO,ooo  Tb*.,  enlcuUtcd  to  praaoM  (.(•»  Bi 
orqulnlm-.  mil  ui  equal  aaonn(ef<AB| 

valuiihlc  alkaloiiis. 

Some  yean  nince  a  qidnino  &nlM  ^  i 
pcired  V>  be  tooritable.  as  the  cJadb^  | 
irev*  were  fMt  i^Mppeoriog  is  Soelh  !■*'  I 
KM.  "  T1>e  ilrug,"  wrilea  Borl&old  Sna*^  I 
-  ie  almoal  at  iadUpeiMaUo  I«  nuakU  ■  I 
air  (larlf,  and,  al-kd  by  tU*  albat  4* 
Guropoan*  have  bcon  ahU  lo  alaUbb  h^  I 
p}'  home*,  buy  facterira,  and   SiiilMf 
eoloniea,  lo  dltfrieo  wbkh,  wtiheui  tUtb  ' 
raluabte  ^d.  would  have  limply  bm 
their  graTeyanlB.    Onr  only  voodo  K I 
■e  oonid  erer  hare  dwe  wiihoat  k,!*  ' 
what  would  becove  of  ua  if  tbe  m^  { 
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r«nr  bH.  And  Iho  rvipfXj  does  bc- 
^HU(IB63),  tiil  »pUlj.  Uy  koon 
Am  1,9X^000  UM.<ir  P«f«>lan  (or<iiicbo-< 
aj  tatk  u*  ■iiMillj  l^torud  laM  Eng- 
U;  ud  It  1>  cnlroalcd  Uut  e«  1cm  than 
M>Moi*  1^  *^^  prababljr  •  nurh  grutor 
fuitj,  urn  iiiiiiwwiiil  «*crT  7eftT  through- 
PM  Ae  «a(U.  Tb«  dcMud  b  dulj  in- 
diring  end  ihe  Arain  npoa  Ibc  Ibraiit  of 
l«finlMda,B(wdor,  Pan,  (sd  Hvlitik, 
It  M>  bcco  gQini;  od  fi>r  two  (>:Dtu^il^«. 
1^^^  what  iritb  ibv  eieva(i«a  Mil  u&- 
^^^l^uid  for  bwl,  ind  (he  rrcktoH 
B^^FeolUctlag  H,  Urgo  tncM  of  eoun- 
)^  fonasrif  &(DOU*  for  Uiotr  abundant 
IM.  an  DOW  aotitolj  dooudcd  of  iIuhmI 
107  tneo  of  dochona-ncBlBtloB." 

pit  UtoTTdlbr  SalnMC  Im  PUUdtl- 
Ik— For  »cfxt>l  Jean  (ho  meaiuniig' 
on  taiTcd  m  the  Imtcs  of  th«  trtc*  in 
mdjiiit  lo  (adi  u  sitont  Hut,  miI.v 
t  Aa  MMBtr,  MWiml;  anj  foli*;;*  wmH 

■  lA  iiwiliiiu^     Tb«  Inglbb  tpirrow 

■  httodMwd  to  aooBlwaot  Ibe  dMtro;(T, 
il  fcrfanud  h«  work  to  «Actn*llf  that 
fc  a  jtar  or  two  no  noire  meaniriiig- 
IMM  «BM  to  li«  •eta.  Bui  mow,  acronl- 
^  lo  Ibe  itiiical  Tima,  another  taemy  of 
tttRahaa  vmAB  ilai^pcanaoe,  tku  c«lrr- 

of  IW  Otytyit  inuMijFma  muth.  An 
iria^-wonn  wu  IcA  unino- 
laliHiillai.  wbkb  tone*  klo  la 
■tod  Um  Mnf^a  for  filiKnco 
iu  oalJBtal  ^rarUon  liarlng 
If  •oBiutttil  t^  Iba  vonn. 
■,  k  floil*  abtuuiaa«o  of  food, 
4  h  liawijiwilj  iirnniriwit  and  njiidlf 
ll^Mac.  1W  ip*rro*>  will  not  aitack 
tlHteUii  a*  it  U  br  hi  hair;  roit.  Per- 
Mfair  featbcnd  «st«niunalar  ran 
U  i^mntj  tW  tribe;  but,  inaa- 
w  tW  tfiVTOw  1*  a  Tnyttubbom  tad 
UtD*  fallow,  U  la  a  quMtioD 
UW  ba  wtn  allow  aiy  oUior  Mnl  10 
im  Ut  4oaaia.  UMawhlto,  iho 
fmL  b  awamiagc  feraMahU  fttt- 
t  wtlMaM  ifct  fcllowlac  paatcD 
finr  I— llrwl  <Tlirm|tmrj--  "Itpici- 
N,mr;  Manf  t>«<«  ta  ibii  eltf  have  agita 
«  aa  tb*  faaUtlar,  wM-bt(OM  look  of  old, 
^  Uirir  ■11WT7  wllh  tba  nrron  tBtt«ni 
■ftkada of  kan*.  'But  Iho  »cw-<onii?r 
i\4rapaafDal'    Docan't  he  ihou^  * 


If  he  doe*  not  drop  ha  erawla,  vt  set*  OK 
(onic  waj  or  othar^  «di1  th«  maa  who  has 
felt  hk  long  hairt  tickling  bi«  n«ck,  atruck 
for  a  &j,  and  found  in  hia  hand  a  bare  and 
tnrtftJ  can^oii,  on  hU  fliirt-ooUara  fUio, 
and  dotto  lii<  back  a  liuncli  of  liekBnf  twin, 
will  Tctc  the  '  larriinl  of  ll>o  OUMt,'  1&  iU 
Uteai  form,  as,  unmlilgau^  nnlwDcOi" 

EMlBS  JUrakoL— It  bu  bonn  fltnmllj 
aniipocrd  that  the  alcohol  fomicd  tn  tba 
prinnry  fermentaiian  of  btvad  wai  all  ai- 
ptUed  b;  llie  procflu  of  baking.  Mr. 
Tliomaa  Uolaa,  of  Loodon.  hu  cuamunl. 
caUd  U  tba  Chiniienl  A'lm  lb«  rciull  of 
■otDo  •ip«rimnn(»  on  Ibia  puini.  Be  ahoit* 
that  wben  about  loo  «uocv«  of  eriliaaij 
bread  in  niliod  with  nlur  and  dislilltd,  and 
lh«  dUtlllato  U  idnrvaril  |iuri(i(Hl,  a  p(r< 
ccpiiblo  qnaDlltj  of  alcoljol  oiaj  tie  ob- 
tained. Qc  taadc  <}aani]taiive  analjaca  eC 
■li  Bunploa  of  froh  bnail,  obtained  la  ao 
manv  «liop«  in  London,  which  gAio  of  al- 
oohol  an  sTcrigc  of  O.al*  per  conL  So 
thai,  when  a  buui  hai  e«lcn  1>X>  pound*  Oif 
&evh  bread,  be  baa  coiuutEciI  wltb  U  a  Bttla 
more  Ihan  fiie  onnoca  of  pure  alcohol. 

fin  Grar*-i["e  nighL— U.  riancboii, 
of  tfae  FriDcli  Academy,  an  cndDcot  liota- 
ni*l  and  enlomulo^cial.  luJled  tfai*  coantrf 
lakt  MUnnxT  10  tlu^jr  Ihe  liabiti  of  tba 
pAfBimra,  an  ionot  which  la  raragiag  iha 
rlnejariTa  of  Franoa.  Prof.  Flan^on  «m 
the  Ann  to  dlioover  tliat  ibu  blichl  of  the 
giBpc-tfaio  11  Iho  work  of  Iho  Fiflliarrtt 
vialalrii:  and  tlicn  Prof.  Elle;,  !iii(»  oito- 
iDulogirt  of  UlMoari.  prvTcJ  the  Ami-ricxQ 
ori)nn  of  the  rrdoublnblc  mTlgor. 

U.  Planchrm's  inrnli^tion*  In  thit 
oosDlr;  fulljr  cuttubortle  Pn>f  tlilcy'a  ob> 
tarration*  m  10  lliu  idimtii;  of  iLe  Euro- 
po*a  and  Atnarlcu  Inaeei.  >nd  at  to  tha 
coBiparaliva  loiaunitj  of  cvitaiu  Aiuericuk 
|[ra|ic-Tiiiea.  Tbo  MUaourl  aatomologlatli 
diacoTcij  of  a  *per1i«  of  atarm,  which  it 
the  deadly  (-Demj  of  the  /Ikjfiaam,  hat  at> 
incted  much  atiention  alnoad,  and  U.  Pbit* 
choa  take*  ■  luppl;  ofofori  back  with  kiui 
to  France,  hoping  bj  thoir  aid  lo  check  tba 
oarrer  of  ibe  deilrojiif  IbmcI. 

For  live  T«ai*,  *nrj  trmody  that  bt«- 
^nation  could  tufgiiU,  undue  the  ttianilua 
ofa  r«wanl  of  :o,ODO  (Vaac*,  liat  been  Med 
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in  Franw,  but  bKhcrlo  *ithout  mivmm. 
Tlie  latMt  r«D«i1j,  one  from  whi«h  gT«at 
nmlU  nrc  fipvotrJ,  is  aiiliiburet  of  nr- 
bon.  U  in»  \m\\  liiat  (l)i«  •iibrCKtiiM  i« 
&ial  In  lii^phi/Unimi,  but  pnrrtcU;  haraileM 
to  (lie  Ttnni.  A*  lo  thn  flnl  point,  them  ap- 
pwra  CO  bonn  mwon  io<{aMUaii  Ibebwetl- 
cUI  dTmu  at  tha  (Ulphiuct,  but  not  t,a  wlih 
n(*nl  to  thu  MtonniJ,  if  wo  nay  put  any 
&Itli  hi  lbs  sipcrlRMinti  of  LcctM]  do  BoU- 
budHDL  According  to  him,  lulphurcl  of 
eubon  hnij  tha  tIdg  u  wall  ai  lt<  parulto^ 

BlrnUani  *t  IumU.— The  f»Ugiring 
faiatoriiral  fuels  vill  gi>c  an  iJi>B  uf  tha 
c^ormuus  iDagiiit<i<lo  iumctimea  Btluiud  bj 
nigratlnj;  rwamis  of  inaccU.  After  th« 
ilefuat  of  rull^ira.  while  r«<ruting  Ihroogh 
BsManbia^  Char!'-*  \H.'t  amij  wu  march- 
lag  through  a  itvHIo,  whoa  «iiilJvnlj  tliv 
mu)  and  hnriK*  i[rrrbrau)(tiltoahjiit,  b«iag 
blinded  by  a  nTlng  hall  praclpt[al«il  from  a 
thick  cloud  which  lotcrcopUtd  Iho  ll|{ht  of 
the  ion.  The  coming  of  the  locuata  waa 
hcMl<)ed  bj  ■  whining  lound  like  (hat 
which  prci^edpi  ■  Blofm  of  winiJ,  and  tJie 
DDJM  of  their  wliigt  ind  of  their  bodici  ai 
they  claihod  together  wst  gresler  than  the 
roar  uf  bn-aken  on  tli«  sea-Bhorc  I  Ounor- 
•1  Lcraillarit  Mw,  it  PhillppoviUe,  Algeria, 
■  cloud  uf  lociut*  twvnty  to  (wmty-liTc 
dHm  h)  let^ih,  which,  when  It  dMcoudwl 
•■>  lh«  «Mth,  fonnod  a  lay«r  onr  un  inch  in 
tUekMM. 

TowatJ  the  cImr  of  istl4  tha  cotton 
plantattont  of  Scnegsl  were  dcitroyed,  and 
a  llFing  cloud  Kiu  acen  to  poM  otdt  tho 
country  from  morning  till  night;  the  tMo 
at  whioh  it  moved  Bhowod  that  it  wu 
about  fifty  miln*  long:  and  this  naa  only 
tlie  vanguard,  for  nhcn  tho  lun  went  down 
•  atin  d«niDr  cloud  wa«  moHng  on.  The 
Knglifih  tni)i<tlfr,  Itiirrow,  BtatcB  that  tn 
Southrm  Afri^^a.  in  tho  y«af  1797,  these  In- 
•ecti  covcrvd  lh«  ground  to  tho  extent  of 
two  Bquarc  irIUm,  and  that  haring  Imvs 
drircQ  by  the  wind  toward  tha  ta*,  they 
rormtd  a  drlJt  near  tho  coant  nearly  four 
r*ol  In  depth  and  fitly  mdci  InnRt  Afi«T 
tho  wind  obangied.tbe  slenohof  tbcdrputre- 
fyfng  oarcBMM  wm  n>oag:mEed  at  the  dla- 
tanco  of  a  hundred  and  fiAy  mile*. 

The  fuininu  producod  by  the  roracity 
of  Ihtw  acrldiuu  aro  not  tha  only  eiila 


Ukj  naae  t«  wum  and  aMimab; 
t(Biial«|ddenic  b  odckthuM  the  rt 
th«  foul  muialloni  from  Iboir  niltl 
In.  The  iannona  of  IbfM  IbmI 
rarttablr  nalional  calamitio.  In  IM 
wu  KTaged  by  them,  a^  tW  iJ 
moon  weru  nhMurtd.  Wherenrib^ 
0(1  the  flnonandrichHlcrvpa  were  U 
devoured  and  tho  ttMt  loft  buv ;  4 
cuntenu  of  the  baroa  w«r«  lo  a  gm| 
coniiumed  by  them.  Tb«  p<«ple  | 
•lann  to  die  mountaina.  In  the  mM 
dtotrtcta,  where  there  wera  no  tsopl 
TOur,  the  loouau  peoetrttad  kt«tti*i 
and  d«Mn>yed  tbo  people'idothlng.  ■ 
range*,  which  began  In  April,  eaf 
without  hiUTTuplion  till  the  mmoo  \ 
and  mow,  j 

iilaal-UU  rufOMi   •t  M 

the  Blologleal  Soellon  of  the  Uie  tnibA 
the  Britith  Aaaodaiion,  Dr.  Burdoa  \ 
aon  rmd  a  paper  on  the  (tecttical  p| 
ena  which  aacoMpany  th«  cdBiraed 
the  Iref  uf  TQuuTaJlytiap.     It  % 
marked  that    in  iheaa   Mraolan*  t 
hixlx-r  alumab  wUoll  aiw  Midoaal 
tho  pm[H<rt J  of  oontncliaK  wbnfUaj 
rii,,  nvne  and  muacle,  Ibia  pr«p< 
aHoclatnd  vltk  ik«  eriwencc  of  Tain 
rmta  which  ba*«  deBnila  ditceikH 
tiMuc.     It  bMane  tuaiieMad  that  aai 
nmilnrly  true  of  tba  Sundo*  {Drtm^ 
Vemu'a-FlytMp  (Anrnm    nnMpA 
KOnio  other  plant*.    Mr.  Dania  ba 
the  plant*  Boocsaatj  tot  ciperiiuiil 
I^Rodereon  in  the  laboraicpry  oT  Ciii 
Collage, London,    Tborcmlt iMtetl 
tioiiwliooa  of  the  ctlitcnce  of  nlH 
ront«  in  Iheae  paiti  btvo  becB 
partloulatly  in  tlie  leaf  of 
doctor  baa  *«i|«bliihed  lb«  hel  till 
cu  rronta  are  MljaM,  in  *U  nfp<«n  ta 
they  bare  bacti  ln*aM%al«d,  1*  Iha 
Uwi  ■*  thoao  of  Muols  and  aarta. 
may  b«  rcgatdad  aa  a*e  of  the 
eating  of  recent  blfdoglca)  diaeonMa 

Nalnral  TartrUrib — N'aiwre'a  ban 
iotliv  'eatable  kingdom  (toaietimea  I 
he  rrached  ^rr  aoAWn,  and  wiib«M  t 
f rotn  nuw,  Befoaly  bi  EnglnAd  a  in 
certificate  waa  girea  b;  tb*  Soyal  Hi 
Im)  Sockty  for  a  fine  tsrieiy  ofgoSM 


KOTES. 


!  *K«non't  Seeding  Ooacr- 
NnMoiUlabo  no  gudta  w*<l' 
iU  •«•  origiBklly  uk*n  bon  • 
!«  in  the  MfghborhMd  of  FeWv 
>  like  mnnfr.  Ae  ocMmk*! 
pple  «••  ofipnallr  £>caTertil 
W  IfaMJi^heig  It  it  nolo 
Ik*  CuMst  lAwhm  UufcbaiT7 
Mr;  1TM  CMsd  wilJ  *t  .New 
VwldiMIACaiiBir.  Kc«  Vurk. 
puk«4  «rall  itiMV,  aed  tittiUr 
tt  ihdr  (fwdSe  «i«allrac«  cui- 
SUcd  b;  Mid*  Init  oolj  b;  cut- 

IktiL— Lut  winter  ooc  of  our 
iw  BnBtwIck,  X.  J.,  coRinnini- 
■1  that  bo  kiid  purch*Mi1,  i)i« 
mini,  of  •  liuekatei^iiODiaii  in 
Ir  of  jOBif  duelu^  «ub  htTfug 

tbi:  vomiM  bad  tirtlr*  for 
1  ibal  tha  sn*  wen  UIJ  bj  * 
iM ;  tlMt  *he  faslchcd  ■  bro«4 
Mrr  ooa  of  tbim  hsTtas  four 
joalb  Mid  Itet  hti  bird*  uMd 
^tapb^jlng,  tlMtb,  in  mor- 
tal l£a  *i»fto«  of  liio  pond. 

Br*  loag.  Wbcihcr  lUi  wu 
MecOro  Ttulitjr  In  ibe  birdi, 
itiiiim  cMuc,  could  not  be 

t««  Isn  froa  thcMi  tndllbon- 
CUMtrophf,  vhicb  our  own 
kpw«ed,  u  hning  IndaUcD  a 
I. 

pSl  ud  a  half  from  Fmhold, 
H  liNM|iiH  foaillr  «bo  hare 
M  jaar*  an  aaaual  litter  of 
faL  S(t«!a1  jeanafioa  joun^ 
bsonghtlhM*  JUkDlo«D,*otiic 

dlMaat.  nil  Ml  bJ  a  do 
ae  Ibnat-liMt,  irbich  liid  *ix 
iil«d  with  a  eit  of  Bortnal  form 
td  a  liiut  of  torn  or  Cto  van 

■iib  *n-tocd  (NOkboL  Th« 
no  trD«bl«aome^  S^i'an  Into 
ad  (9  *w  oeat  oC  T]ie  Idt- 
ppooai  oi;  oxeetA  oiut.  Wiib 
9Ml  «M  naitod.  and  tb«  twolt 
|M%  oacli  IiatiDg  all  loto  on 
I,  «a4  Sto  oo  nph  Und-foot. 
lli^  «•  J  uadn«(«iid,  bj  tUs 
ife,  hai  coo*  «■  fur  wait  bur 
^r,  JaJf  IMt,  I  oumincd 
Mac  threa  owntbs 


old,  which  bu  (ii  Ayi  oa  each  of  tho  titnd- 
Um,  and  j^mn  (om  on  each  of  ihc  forc-rMt. 
The  fori,«-r(vi  are  bifuii-atcd;  that  U,  Ihc/ 
bara,  aa  it  wer«,  vncb  two  pawi  to  one  foot, 
tlie  outer  paw  of  ta«h  fuul  bnog  much  Ibe 
lurjor,  atid  hariDg  four  l^ivs;  and  Uic  inner, 
or  nnaltor  paw,  oir  nob  fuul,  hsripg  lliroa 
toca.  TbU  kllMi  WM  oiif  of  a  litter  of 
faur,  all  maUbnocd  pircliK'ty  aJiko.  On 
■omo  pohiU  I  could  not  ccl  tlie  exact  tti> 
fonaatlon  ddlnd.  Rat  I  «haul>l  ihliik  that 
the  Tilalil;  of  theM  enti  U  bccomlngt  ki* 
and  lesi,  u  tbcy  do  not  become  commoD. 
To  mo  It  »eou  aitoimdiog  when  I  ntlnmiit 
lo  concrifu  of  the  phjitcal  cqiutloa  which 
eotera  into  iMa  emtic  eancepllcm  —  tlio 
■oiuutmvitti  of  tliu  abnonaiil  muleilil  which, 
|diia  ttip  normal  aubaunce  ai  lo>partcd  \tj 
thi>  ftpFruiHlozuun,  girei  (he  initiul  impulio 
to  a  mult  to  cfceiitric.  If,  u  Goclhe  d»- 
i'lart<d,  "it  ii  in  her  monHroaltlca  that 
Xitnre  rctoab  Ions  her  »eei*iB,"  one  would 
lik«  lo  know  lonii'thing  of  the  mode  aod 
motiTo  of  auch  a  dielrihiitiuu  of  the  life. 
torn:,  Uuriii];  our  iiii|H>nlMi  of  Uiw  Tab- 
hlc  it  wai  all  vor;  wvll  (o  \tn\K  a*  we  stroked 
her  bftck  with  One  hunJ.  Slie  purred,  an 
tipressivi)  of  iruo  fvllnc  luiuriouanvta; 
and,  whut  ii  ooc  cominiin,  fhe  etm  licktd 
lliu  other  bsnd  ai  ladlcnllng  alTvdlon.  But, 
when  we  meddled  with  her  c»r#mllloi>,  ibo 
eridcntlj  regarded  it  ai  Iniilng  por»<iiial 
llbertiei  wilh  uoplcuunt  pecuVaritlc* ;  and 
Initunllf  Tvwardvd  our  dnplicli;  b;  Invcal- 
in)t  in  our  hand  the  >c*en  tuloo)  concealed 
In  thai  du|dei  napkin. — Smtu.  Looewood, 


NOTES. 

Pnfir.  EiTOV.  of  Tile  Collosn.  kindly 
T^l^  sttenlion  to  an  inacvunej  in  tho 
sketch  of  Dr.  J.  D.  Ilouker  published  in  Tna 
Porctaii  SciKMca  Moxhilt  for  December, 
I67>.  It  b  tlicio  italed  that  Dr.  Ilnohn 
wai  an  on\y  (on.  Prof.  Knion  arlln:  '  la 
■FlUco*  KaotiriP,'  p.  Ifi,  t^lr  W.J.  Hooker 
cefeniio  thakln<IneMroni<'<Tl<  rhnwnbj  Dr, 
McFadjen,  of  Eingalon.  Jamaica.  *  to  a  be- 
loTvd  ion  whofellaiaor4Goe  tii  y>'11uwfe>er 
while  under  bii  hoapitable  roof.'  The  widow 
of  Ihb  son.  Uts.  William  Houker.  ia  ftlll 
bring  It  Glaigow,  and  I  inw  her  aorcral 
time*  at  Dr.  llonkrr'i  hou>e  in  Kew,  la 
IMi."  Prof.  Kftlim  add*  Ihn  liitri<iai!n|{ 
fact  that  riio  K^a^dlnUirr  of  Dr.  Hooker 
OD  U«  moihvr'a  aide,  Dawson  Tunrer,  Ea^ 
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w»  an  ricuUvilt  tutsDist,  u>d  flat  uitTiOr 
oT  "  SpicikoBin  HuoculcigiB  EUboniio*,*'  > 
tmllie  on  IiUi  moBC*,  publubcd  at  Tar. 
mouth  to  l*C*i.  The  <rtrlWt  bobimcil  writ. 
Inftii  of  thn  elder  Uoahrc  >crf,  to  a  gmt 
«xwat,  alw  ujion  mouo*. 

Tn  tlia  <Mr  (tiding  April  1,  I8~3,  thero 
waro  bred  la  Ui«  C«iiu«l  I'vlc  Ucoignie.  S 
lion*,  £i>iiniiui,  I  liwpinl,  1  ipoticd  bycnil 
(lb*  Bnl  bom  b  AmRclca),  I  camel,  aid  1 
0^w  buOiilo.  Thu  tntiLl  numlMr  oraitlniitlt 
in  the  mi!iug«ri«  \»no»:  QtudnipcilK.  190; 
birdi,  KIT;  replllB),  SB.  Hie  ailditiou* 
during  iho  jraar  numberod  tt,  tU.,  13  mam- 
inili,  21  birili,  and  3  trrptilc*. 

Tiw  Mlnnciou  State  Ocologiat  U  »u. 
IbnrliT  for  iho  auioiiicnt  that  Ihora  U 
ttiouitli  inm-orr  in  (ho  ndtibborhaod  of  the 
Black  Kiivr  I'liln.  ia  that  >ltal«i  to  mipplj 
lilts  *butu  ilptiiuiiij  of  til*  t'nion  (br  ilie  nozt 
t«a  centuries. 

Tut  fallowiaj;  «itnKl  fran  a  letter  n- 
centlj  received  in  Londoa,  and  aant  bjr  Dr. 
Bckc  to  the  Timet,  giris  tliu  lutcst  infur- 
■tmilnn  rcKardina  tho  «ficrcabont«  and  con- 
illtion  of  Qr.  LlnnfplAoi! ; 

"Booik  Auvait  It,  I'm. 

"  I  nin  procmdins,  I^Mlaj  or  lo-mori-oir, 
to  Uiriiticii.  ITpiMir  Canfo.  In  a  hw  diija 
wc  fipcci  (lieru  thi-  I/ivin|:;*inoi>  KxpiiIltiiiD, 
which  nnnot  prweml  from  }!(.  Salrador. 
Li<rlng<taiiobimrriris  a  prisoner  in  a  town, 
t<r«tilT  dayi  flom  here,  but  ii  cotirelr  with. 
out  miami  m  p«f  hii  muQio.  Auklano* 
hM,  bowexr,  btwn  amt  in  him,  atid  b«  maf 
bo  Uara  In  a  month  or  *o." 

Ix  tbe  dfpartmi.-nt  of  Ibo  V'ionaa  Eipo- 
■ItUn  decotcd  to  medical  and  lurginal  in- 
MraiDffDta  and  preparalicmf,  i^enain  anatoiTk' 
I«d  upKlmcni  cxbibliod  by  Dr.  Uarinl, 
of  Mnplnt,  hata  attracted  ninclal  aHcDtlon. 
Hu  bu  invi-ntrd  pcocriuni  for  lh«  prMctra- 
libn  of  tioilio*.  both  in  lliu  llialhvrf  or  laonsd 
Btat«,  and  in  iboDaturaU'Onilltiunortho  lis- 
*ue*.  lo  tlw  IstttT  cue,  tho  tlMuea  proMrre 
thdr  natuisl  loftnta*  nid  aroi  tliur  tnin*- 
parcneT.  Amons  tho  ipcoimeiw  exhTbited, 
«a«  a  fool  wliich  bad  bccnprnMLNs]  In  ISti4. 
On  niakinx  an  Ini-liiDn  Into  thia,  Iha  under- 
Ijioji;  llMiiM  appvarrd  (o  bo  a«  titA  a«  in  a 
vadariT  ono  day  old.  Tba  icodor]!.  liia- 
mcnls,  and  fatty  liimuoi  prmirred  all  tbuir 
ciunl  ebanctcra,  Iho  nuacle*  alono  b<lng 
In  a  (lightly  infrrior  atato  of  prmrnralloii. 
Tha  «amo  lolulioiu  which  arc  used  for  em- 
balminB  bodloi  may  bo  employed  In  the 
tnatmrnt  of  maliKnant  utcrn.  For  llii* 
patpoAT  ih«y  are  litriw'y  dlliit«il.  I)r,  Ua- 
tiui  bM  TTiaili)  «t(iiirimn\ld  in  tUp  Naplcl 
BMpital.  viibaTievIo  <}<rtcnniiic  Ibe  latuc 
of  lu<  lolutioiM  in  moh  mica,  and  the  re- 
port of  tha  luiseouM  to  the  cttcacyof  ibo 
matmont  b  tvj  favartbU. 


Dr.F.aKacE-CaLTnT.Hie* 
Irt,  iliod.  Friilay,  October  Sllli^ 
nine.    Ho  recrfrnd   hii  rarly 
France,  and  rweited   the 
anlitant  chcmlil  at  Ibc  < 
worka,  under  hi>  maw«r,  1 
h«  ma  appobiiod  Pinftaoor  of  i 
to  the  )(aiioh«Mor  Boytl  lawitutii^) 
which  b«  h*ld  don  10  hia  d«Blk 
analytical  chonut  hli  raora  «a«  < 
wide 

DruMOtbe  put  mmnwr,  twoi 
of  oivterv  WON  nportcd  iMtonuU 
Vli^inla  for  ttuqilaacaciaa.    If  t 
lure  ptOTo*  ■  >aoo«aiL  «lilil  or  I 
will  bo  annl   boo  BajP*"' 
Itoada  n>r  ojsl«fs  doxi  mmod. 

Actwuinio  to  (Utbtlea  collected 
T.  Dartiaglon  f^ke,  the  trambat  <f 
Id  Ungland  Incmutd  durinii  thottBJ 
ondinit  Junp,  IS73,  fVotn  1  Jb  ptr 
of  tb«  populaiioo  to  i.iK    Dr.  TskaJ 
cllocd  10  altribule  tbia  larrta, 
Tanoe  In  wijcca,  vliich  allowi 
clus  cnlarf  cd  mnna  of  nadaa 

Tnc  IriaU  at  n'tHiamAa 
new  llrrti  torpedo  garethemoi 
rpsiiUi-.  the  torpcdoca  dl*fO*kig  of  I 
JMK  attaehed  with  tho  otuoM  pnetadj 
and  in  a  atriklnglj  aumiiMry  maoBcr.  1U 
c«tutnicttoti  b  u  yM  a  aoertt ;  but  <^l 
nn  dnubl  that  tho  Oorman  nsty  ii  m*I 
pflMnuion  of  a  moat  ptywerful  and  doH 
tiro  wgagHin  wbidi  will  not  only  A 
protect  tb«  couta  of  tho  (MfilrT.I 
altocnabto  the  rorsnimcnttoca^yd 
Ttaonroca  in  buDdiag  aUpt  ftr  i 
purpoM*. 

Tac  FoRtTiao  Amaioau  Bi(iloiiw^ 
mitsiun  btcly  lisued  a  rcpoil.  &«■  ' ' 
it  appeuc  ihu  nutarioua  tma  pi 
botA  baakj  of  (be  nishn  rtrar,  i 
laiso  mortaUty  amoiw  tbo  codfo  ^ 
tlon.    Adnlt<  and  ohiUron  arv  (ino  ■>! 
nithy  liabll  of  KeopboitT  or  olau  ' 
praotico  pmducliTD  of  tonuDmUai 
orlla.   It  i(  common  lo flud  «■  iho i — -, 
ohUdrcn  of  three  year*  of  •£•  aoxti^'' 
not  RTcrae  to  rum. 


'IblttM 


Paor.  pAtJfinei,  director  of  1 - 

taiory  of  HouRl  VcoatuH,  baa  ecuVMllI 
f6r  Ibe  Eini>reM  of  Ruiaia  a  metalUt  Mj 
motoeior.  Hhicb  gires  a  ileiialat  trttjif 
preolnbln  clinngo  of  icapcrslmv.  Ibt  if 
pnralui  ii  ao  MDtMrit  that  llio  iadoMIII 
elinoal  alirayl  moTiO|t.  Vrb«ft  lb*  trt 
liauH  of  tampeisUno  mcb  a  ccrtab  II 
yvx,  little  brill  begin  to  ring,  and  DMktl 
thiut  gircn  «r  the  riaUig  ot  lUDng  ft  A 
mcTcory,  He  hMntincnt  abo  tiiaAitk 
hlfiheat  and  lowtM  dccrou  of  I 
■  bich  baTO  taken  plBcadDrla(a< 
hod. 
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Tee  chromosphere  and  solar  prominej^oes. 

Bt  c.  a.  youkq. 

^VXTUAT  wo  eoe  of  the  son  under  onlinsry  cirouraatanoes  b  but  n 
"  V  fraction  of  hii  toUl  balk.  While  by  far  th«  greater  portion 
^^  <lie  mIaf  maa*  ia  im-luiludn'iiliin  thcphotoaphera,  tbeblaziDgcloud- 
W"  whkli  a«eiiis  to  form  il>e  ami's  trutt  Hurfaoe,  and  ia  tht-  priuoipul 
*^iUoe  of  hia  (if^bt  and  beat,  yet  tbe  larger  porUou  of  hia  voluEae  liea 
vUtiout,  and  oonstitutw  an  atmosphere  whose  diaiQet«i'  is  at  least 
double,  and  tta  bulk  tborvforo  scv^rnfold  tbat  of  tbe  ceotralglobe. 

Atmoaphore,  however,  ia  hardly  the  proper  term ;  for  this  outor 

nrtlope,  though  gaaeoiia  to  the  main,  ia  not  Hpherical,  but  has  an  »iiU 

be  exceedingly  irregular  and  variable.     It  eeems  to  be  made  up  not 

«f  OverlyiflR   etrota  of  different  density,  but  rather  of  flames,  beams, 

lad  streamer*,  aa  transient  and  unstable  as  thoiiv  of  uur  own  aurora 

bMTMlia.     It  is  divided  into  two  purtions,  sepantt>4  by  a  bounditry  as 

die,  though  doi  so  regular,  as  that  which  parts  them  both  from  the 

■phere.     Tbe  outer  aud  far  more  extensive  portion,  which  in 

bitare  and  rarity  aeems  to  rcu-rolile  the  tails  of  oomets,  and  may  al- 

boat,  without  exaggeration,  be  likened  to  "  the  stufT  that  droama  are 

n»deo(,''ia  known  as  the  "coronal  atmoaphere,"  ainoe  to  it  is  chiefly 

doa  the  "  corona  "  or  glory  which  rarrounds  the  darkened  aun  during 

U  nlipM,  and  constitutes  the  most  impres&ive  feature  of  the  occa«ion. 

&t  ita  baae,  and  in  contact  with  the  photoaphere,  ia  what  resemblea 

'  >be«4  of  scarlet  fire.    Tbe  appearance,  which  probably  indioatca  a 

^  IB  u  if  couDtlesa  jeta  of  heated  gas  were  issuing  through  venta 

•piraolea  over   the  whole  surface,  thua  clothing  it  with   flame 

Ueb  heavoa  and  toaaea  like  the  blace  of  a  conflagration. 

Thia  b  the  '*  ehroraoapbere "  (or  ehromatoaphere,  if  one  b  fiutidi* 

***»  ••  to  tbe  proper  formation  of  «  Greek  derivative),  a  name  fint 

C'Olkoaad  by  Frankland  aud  Lockycr  in  IBSO,  and  intended  to  aigaifj' 
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CHROMOSPBERE  A^D  SOLAR  PROMINENCES.    jS? 


promineuco :  ihtia  CspUiu  StaoDyan,  in  a  report  od  tbe  edipsa  of 

1706,  observed  by  him  at  Berne,  noticed  that  the  emersion  of  the  «ui 

vu  preceded  b;^  a  blood-rod  str<.-ak  of  light,  visible  for  txx  or  m^vcu  hoo- 

ends  upon  th«  wc«t«m  limb.     Hiilloy  and  Lonrille  aaw  th«  same  tiling 

ta  ITIS.     Ralloy  ftayH  that  two  or  three  aeoonda  before  the  emersion  a 

Iwg  aud  very  narrow  streak  of  a  dusky  but  stroni;  red  light  seemed 

1     to  color  the  dark  «ifffi  of  the  moon  on  the  western  edg^  where  the 

I     ma  was  abpoi  to  reappear.     Loarille's  account  3grr<-ti  niibatautially, 

I     ad  he  fnrtlitT  dcHCribcs  the  precaationa  h«  used  to  satisfy  himself  thai 

I    Af  phenomenon  waa  no  mere  optical  iUusion,  nor  due  to  any  imperfeo- 

I     tiAo  of  bis  telescope. 

I  be«lipeea  that  follower)  that  of  1 '33,  the  chromosphere  and  promi- 
V  MD«ts  seem  to  haw  attracted  but  little  attention,  even  if  thoy  ware 
I  oWrYed  at  all.  Something  of  the  *ort  appeum  to  hare  been  uouoed 
I  ty  Ferr«rs  in  1800,  but  the  main  inierest  of  bis  oboervation  tay  in  a 
f    4Areot  direction. 

In  July,  1843,  a  grt-at  e«tip«e  occurred,  and  the  shadow  of  the 

Siooti  dr^cribcd  a  wide  belt  running  ncross  Southern  Prance,  Northern 

AaJy,  and  a  portion  of  duslna.    The  eclipse  wn*  carefully  observed 

fcy  many  of  the  most  uoied  astronomers  of  lie  world,  and  so  com" 

pleCely  had  previous  observatioiiB  of  the  kind  been  forgotten,  that  tli« 

promiaeocca,  wbioh  appeared  then  with  great  brilliance,  were  regarded 

*ith   estrene  sorprise,  and  becamu  objects  of  warm  discusaion,  not 

Only  aa  to  tbetr  eaiue  and  location,  but  eren  as  to  their  very  exisietice. 

Some  thought  them  mountains  upon  the  sun,  some  that  they  were  so- 

hr  flaues,  and  others,  clouds  floating  in  tlic  itun's  iitmoRphen;.      Otb- 

«ta  referred  them  to  tlie  moi>n,  and  yet  others  claimed  that  they  were 

Bcr»  optical  illusions.     At  the  eclipae  of  1881  {in  Sweden  and  Nor- 

vay),  ainiilar  obMrvatlons  were  repeated,  and,  as  a  result  of  the  dift- 

eaanotts  and  compariaon  of  ob^rrvntions  which  followed,  iistronomers 

^^fmmWj  became  satisfied   that  the  promlnencea  arv  real  phenomena 

HI  Um  aolar  atmosphere,  in  many  respects  analogous  to  our  terrestrial 

^Booda ;  and  sereral  came  more  or  le§s  coufideutly  to  the  oonoluston, 

^bv  known  to  be  tmo  {tet.  Grant's  "  History  of  Physical  Astronomy  "), 

^■•s  the  nan  it  entirely  aorroundi-d  with  a  continuona  stratum  of  the 

H^e  aobnance.      Many,  however,  remained  unconvinced:  Faye,  for 

^^■Baee,  still  asserted  them  to  be  men.-  optical  illusions,  or  niiragen. 

fn  the  eclipe*  of  1*60,  photography  waa  for  the  first  time  employed 

40  MKh  an  occanion  with  any  thing  like  success.     The  results  of  Seo- 

«hi  and  Pe  Ta  Rue  ntmovMl  all  remaining  doubts  as  to  the  real  exist- 

•aee  and  aolar  ebancter  of  the  objeeta  in  question,  by  exhibiting  them 

^o«  their  platM  grBdually  covered  on  one  side  and  unuovercil  on  the 

vtliKr  lid*  of  the  son  by  the  outward  progress  of  the  moon. 

k     Sseelit  thus  sums  up  hia  oonolusions,  which   have  been  justified  in 

^B^nMail  tlieir  details  by  later  ob«ervutiona ;  they  require  few  and 

^■Ut  eorreetiona : 
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L  TIm  pnmimtmmtn  wt  bm*  «f«ie^ 

>  pcftainfaig  to  the  ton.  ... 
t.  Tlic  praaiBeBces  sre  aoUeetioiH  of 
UKCLsad 


;  tfcejr  sRKd ' 


matter  of  gnu 
Mtmty.    Tfai*  m- 
iwitf  n  M  grcM  liM  nur  of  tbea,  vUefe  u*  nabW  is  oar  photo- 
pSpiM,  eoatd  not  be  tt*n  dirMtly  crm  vttfc  good  JMliiiwiiBl*. 

S.  8(MDr  protdbvraDcn  Ac«t  rstiivi;  five  is  tlw  aofav  MowpfcWT 
ISc*  dotid*.     If  th«7  kR  ramble  m  bm,  Xhar  <Aaagm  nc  to  gf*M 

to  be  inaeiMible  ia  Um  ^aee  of  Kn  miaWM.     (Genersllr,  bnt  ij 
Fno  »e«M  alTaji,  tnM.) 

4.  fl««i<les  th^ix^atnlaDdocMpcwaiprotsbannecstlkaeiiiko 
•  Ufcr  of  th«  tua»  taniiioiu  nbtaBCa  wbid  •niroaadt  tfae  wb 
■OB,  and  oai  of  whieb  tbe  pretnbenseea  rise  abore  tbe  gtnaH  I 
of  tbe  aolar  aartmcje,  .  .  . 

fi.  The  number  of  ibe  protubennece  b  indeitdtelr  ereat.    In  dir 
obwrrstioD  Ihroagfa  the  telescope  tbe  nta  appearrd  fommnitA  ' 
rfiame*  too  Rtimfroiu  to  coimt.  .  ,  . 

e.  Tht  heiglit  of  the  protaberancce  n  rery  great,  eapecuU;  «b^ 
we  take  aocoant  of  tbe  portion  bidden  bj  tbe  mooB.    One  of 
bad  a  height  of  at  leaat  three  minntea,  whkb  indicate*  a  real  sltiti 
of  mora  than  t«ii  time*  ibe  earth's  diameter.  .  .  . 

But  their  natarr  ittll  remnined  a  mysLrrjr;  and  no  one  cooMi 
be  blamed  for  thinking  it  must  always  remain  so  to  some  degrvK 
that  time  it  coald  hardJy  be  hoped  that  «e  abonld  ever  beaUel 
aKCfTtain  thHr  chemical  constitution,  and  measure  the  relocili»1 
tlivir  motion*.     And  yet  ihi*  han  )>n-n  done     Before  the  ^[Tvat 
eclipse  of  August  IS,  ISftS,  the  speGtroBoope  had  been  inrentcd  i 
was,  indeed,  already  in  its  infancy  in  1840),  and  applied  to 
wl  nmarch  with  the  most  astonirbing  and  important  rccnits. 

Erery  one  is  more  or  Iks  familiar  with  tbe  story  of  tbts  cdip 
Heraebel,  Tennant,  Pogson,  Kayet,  and  Janssen,  all  made  sul 
the  same  re|>ort.    They  found  the  apeciram  of  the  prominene*  • 
B«i'ved  to  roDsisI  of  bright  lines,  and  ciODspicuoue  amon^  thpi 
the  lines  of  hydrot'eii.    There  were  eume  serious  discri^panciM,  bd 
among  thdr  observations,  not  only  as  to  the  number  of  tbe 
lines  H<H-n,  which  is  not  to  be  wondered  at,  but  as  to  ibeir  poati^ 
Tlins,  Rayct  (wlio  saw  more  Unes  than  any  other)  identified  tbe 
line  obaerred  with  B  instead  of  C ;  and  all  the  observers  mistook  I 
yellow  line  they  saw  for  that  of  sodium. 

Still,  their  observations,  taken  together,  completely  demomtr 
tbe  fart  that  tin-  prominence*  are  unormous  masses  of  higbly>hr 
gaseous  matter,  ami  tliul  hydrogen  is  a  main  constituent. 

Janssen  went  further.  The  linea  he  saw  during  the  eclipse 
■o  brilliant  that  he  felt  sure  he  could  sec  t1>cm  again  in  the  foQ 
tight.     He  was  prevented  by  clouds  from  trying  tbe  ezpenincnt  < 

ne  aHemoon,  after  the  close  of  the  eclipee;  bnt  tbe  next  no 
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the  aan  rose  unobscured,  aud,  as  soon  a§  he  had  completed  the  iieoeA- 
•ary  adjiiBtmcnts,  and  directed  his  instrument  to  tbe  portion  of  tlie 
■on's  \va\>  where  the  day  before  the  moat  briltuot  pronunence  ap- 
peari*il,  the  aniiie  Hum  came  Oiil  agaiti,  cititr  ikod  bright;  and  now, 
of  ci>unur,  theru  was  uo  difBouIty  in  delenniuing  at  leiBurt?,  and  with 
almost  abBoIat«  accuracj,  their  position  in  tbe  spectrum.  He  iramedi- 
Ueiy  o»nfinned  lii«  first  concliuion,  thnt  hydrogen  is  tbe  moat  oou- 
•piouofia  otnoponent  of  the  pri>mine»i-M,  hut  found  that  the  yellow  tine 
iniiat  bo  referred  to  som«  difTereot  element  than  sodium,  being  somo- 
vhat  more  refrangible  then  the  D  lioee. 

.He  found  also  that,  by  slightly  moving  his  telescope  and  causing 
the  image  of  the  sun's  limb  to  take  diflcront  positions  with  reference 
to  tlic  slit  of  hU  spectroscope,  he  could  even  trace  ont  (he  form  and 
ratiaaure  the  dimeiiNionfl  of  the  promineucea;  and  he  remained  at  his 
Station  for  several  days,  engnged  in  these  novel  and  exceedingly 
iDterosting  observations. 

Of  courm;,  he  immediately  sent  home  a  report  of  his  eclipse- work, 
and  of  hi»  new  dlseuvcry,  but,  as  his  station  at  Guntoor,  in  Eutiteni 
India,  was  farther  from  mall  commonicntion  with  Europe  than  those 
upon  the  wenberu  coast  of  the  peninsula,  bis  letter  did  not  reach 
Krance  until  some  weelc  or  two  after  the  accounts  of  the  other  ob- 
servers; when  it  did  nrrivc,  it  came  to  Paris,  in  company  with  a 
oommunication  from  Mr.  Lockyor,  announcing  the  same  discover)', 
made  independently,  and  even  more  creditably,  sinoe  with  Mr.  Lock- 
yer  it  was  not  suggested  by  any  thing  be  had  seen,  but  was  thought 
out  from  fundamenlal  principles. 

Kearly  two  years  previously  the  ides  bad  occurred  to  him  (and,  in- 
deed, to  others  also,  though  he  was  the  first  to  publish  it),  that  if  the 
protuberances  are  gaseous,  so  as  to  give  a  spectrum  of  bright  lines, 
those  tines  ought  to  be  visible  in  a  spectroscope  of  sufficient  power, 
eveo  in  broad  daylight.    The  principle  is  simply  this  : 

Under  ordinary  circumstanoes  tlie  protuberances  are  invisible,  for 
the  same  reaaon  aa  the  stars.  In  the  daytime :  they  are  hidden  by  tbe 
intense  light  reflected  f^m  the  particles  of  our  own  atmosphere  near 
the  sun's  place  in  tbe  sky,  and,  if  we  could  only  sufficiently  weakso 
this  ainal  illumination,  without  at  tbe  same  time  weakening  ihtir  light, 
Iho  sod  would  be  gained.  And  the  spectroscope  accomplislies  precisely 
this  very  thing.  Since  the  airltgbt  ifl  reflected  sunshine,  it  of  coorae  pre- 
sents the  same  spe«trom  asEunlighc,  a  continuous  band  of  color  crossed 
by  dark  lines.  Now,  this  sort  of  spcotrnm  is  greatly  weakened  by 
•very  iaercooo  of  dispenive  power,  beoaoie  the  light  is  spread  out  into 
B  longer  ribbon  and  miide  lo  cover  a  more  extended  area.  On  the 
otlier  band,  a  spectrnm  of  bright  linos  nndert^ocs  no  such  weakening 
by  an  increase  in  the  dispersive  power  of  the  spectroscope.  Tbe 
it  llnu  are  only  more  widely  separated — not  in  the  least  diffused 
or  abom  of  their  brightnea*.     \t,  then,  the  image  of  ibe  son,  formed  by 
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u  t«leH0Op«,  W  <!xarnine<l  witli  n  Mpoctrovcopi^  oti«  miglit  hop«  tA 

tlie  edge  of  the  disk  llie  bright  lines  bc-lon^ing  to  the  ^peclrum  of  tba 

prominences,  in  case  they  are  realty  gaseous,  ^H 

Mr.  Lockyer  tknd  Mr.  Huggins  both  tried  the  experiment  as  eart^' 
M  1867,  but  without  ■ncoess;  partly  bncjuue  their  iiutrumctitx  had 
not  Huflicieni  power  to  bring  out  the  linea  conspicuously,  but  more  bo- 
cause  they  did  not  know  whereabouts  in  the  spectrum  to  look  for 
them,  and  were  not  even  sare  of  their  exiMence.  At  any  rate,  as  soon 
at  the  discovery  was  announced,  Mr.  HugginH  immediittely  saw  the 
lines  without  dilliculiy,  with  the  sume  JDHtniment  whii-h  had  failed  to 
show  ihem  to  him  before.  It  \%  a  fact,  too  often  forgotten,  tbu  to  i>«^ 
oeive  a  thing  known  to  exist  does  not  require  ooe-half  the  instratnent 
power  or  acu tenets  of  sense  as  to  discover  it. 

Mr.  Lockyer,  immediately  after  liiit  Miggt-stion  was  pakUvhed,  hi 
net  about  procuring  a  suitable  inairumeni,  and  was  asaiated  by  a  grant 
from  the  treasury  of  the  Royal  Society.  After  a  long  delay,  conse- 
quent in  part  upon  the  <1<.-Atli  of  the  optician  who  had  first  andertakeo 
its  conitruotion,  and  partly  due  to  other  causea,  he  rciceived  tbe  now 
tpectroscojie  jn»i  a^  the  re])ort  of  Herscliera  and  Teuuant's  obntrvft- 
lions  reached  England.  Hastily  adjusting  the  instnunent,  not  yet 
entirely  completed,  be  at  once  applied  it  to  bis  telescope,  and  without 
difEi.iuUy  found  the  lino*,  and  vitrifieil  their  poKition.  He  immediately 
also  discovered  tlicm  to  be  visible  around  tbe  whole  cirourafDrcDce  of 
the  sun,  and  consequently  that  tbe  protubi-rances  are  mere  cxtenMons 
of  a  oontinuouB  solar  envelope,  to  which,  as  mentioned  above,  was  given 
the  name  of  Chromosphere.  (He  dops  not  eeem  to  have  been  aware 
of  the  earlier  and  similar  oonoluaion.*  of  Arngo,  Grant,  Sccchi,  and 
others.)  He  at  once  oommuniosted  his  ri-sults  to  the  Royal  Society, 
and  also  to  the  Freoob  Academy  of  Sciences,  and,  by  one  of  the  curious 
coincidences  which  bo  frequently  occur,  his  letter  and  Janssen's  were 
read  at  the  same  meeting,  and  within  a  fvw  minutes  of  each  other. 

The  discovery  excited  tb«  greatest  enthuslaam,  and  in  18V2  the 
French  Government  struck  a  gold  medal  in  honor  of  the  two  aitroiM^. 
mers,  bearing  their  united  effigiee.  ^| 

It  immediately  occurred  to  several  observers,  Janasen,  Lockyer, 
Zalliier,  and  others,  that  by  giving  a  rapid  motion  of  vtbration'or  rota- 
tion to  the  slil  of  the  spectroscope  it  would  he  poaflible  to  perceive 
the  whole  ooiitonr  and  detail  of  a  protuberance  at  once,  but  it  sc^em■ 
to  have  been  reserved  for  Mr.  Hupgins  to  be  the  first  to  show  practi- 
cally that  n  still  simpler  device  would  an»wcr  the  same  purpose.  With 
a  spi^otrosoope  of  sufiicient  diiipcniive  pownr  it  is  only  necessary  to 
widen  the  slit  of  tJie  instrument  by  the  proper  adjusting  screw.  As 
the  slit  is  widened,  more  and  more  of  the  protuberance  becomes  visible, 
and  if  not  too  large  the  whole  can  be  seen  at  once ;  with  the  widening 
of  the  slit,  however,  the  brightnetis  of  the  background  inoresMS,  so 
tijat  tlie  finer  details  of  the  object  are  less  clearly  seen,  and  a  linl^H 
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is  Mon  reacbed  bi-yoiid  which  ftinUor  wMcniug  is  diandvantageoui.| 

The  higher  the  dispersive  jiower  of  the  spectroscope  the  wider  the  sUI 

that  oiin  be  used,  and  th«  larger  the  |)rolubenu>c«  that  can  be  exaii 

ined  OM,  a  whole. 

yto.  I. 


RoMiun'*  Piut  OMiwrinuH  or  t.  PKOMiniici  is  full  BnMtnn. 

Mr.  HuggitisV  fir»t  succcuvfiil  ob«crvation  of  the  form  of  a  solar 
protuWrancv  was  made  011  February:  13,  1809.  Fig.  1,  copied  from 
the  Proeeedinga  of  the  Royal  Society,  proHcntt  his  delineation  of 
what  he  saw.  As  bis  instrument  had  only  th(^  <liHp('r>iv<-  powor  of 
two  prisma,  and  included  in  its  field  of  view  a  large  portion  of  the 
spectrum  at  once,  he  found  it  necessary  to  supplement  its  powers  bj 
using  a  red  glaM  to  cut  off  stray  light  of  other  colors,  and  by  insert-^ 
ing  a  diaphragm  at  the  focus  of  iim  small  tcU*scop{>  of  the  speciroscope 
to  limit  the  field  of  view  to  (he  portion  of  ihv  spcclrum  immediately  ad 
Joining  the  C  line.  With  the  instrument*  now  in  use,  these  precaution 
are  seldom  necessary. 

rio.  » 


Sraoraoicvr*.  vita  Tajkia  or  Pnur*. 


It  may  be  noticed,  in  passing,  thut  Mr.  Huggin*  had  pri>rioutl5 
(and  has  subsequently)  made  many  ex;)<-riments  with  diffrrftUt  absorb-' 
ing  media,  in  hopes  of  finding  some  siibslancc  which,  by  cutting  off  all 
light  of  other  color  than  that  emitted  by  the  prominences,  should  ren^f 
dcr  them  risible  in  the  telescope ;  thus  far,  however,  without  succees.^^ 

The  spootroscopcs  used  by  diflV-rcnt  astronomers  for  observations 
of  this  sort  diffor  greatly  in  fonn  and  power.     Fig.  3  rcprcmnu  \>' 
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one  employed  at  the  Shattuck  Observatory  of  Dartmouth  College,  ai 
most  of  oitr  iVmcrican  ol>eiT\-iitorivs  arv  supplied  with  instruinentg 
Bimiliirly  iirriin|ri?tl.  Tin-  light  puni'^-*  from  the  coltimalor  c,  through 
th«  iniiii  of  priMJiH  f,  iieiir  their  ban^eH,  and,  hy  two  refli-t-tion*  in  a  reo- 
taugular  prism,  r,  ts  trausferred  to  the  upper  atory,  eo  to  speak,  of 
the  prisai-traii),  and  made  to  return  to  the  telescope  r,  finally  reaob- 
ing  the  eye  at  r.  It  ihiiH  twico  tr-ivereee  a  train  of  t\x  pn^ms,  and 
th<^'  diiiporiiivi;  pow^-r  of  iti«;  iii)iCrumi.'Dt  ia  twelve  tjme*  x»  gr«nt  as  il 
would  be  with  only  one  prisiu.  The  diameter  of  the  collimator  t»  n 
litili!  less  than  an  inch,  and  i(«  length  lu  inches.  The  whole  insira- 
mint,  powerful  as  il  in,  only  weighH  about  14  pounds,  and  occupies  a 
epui'e  of  uhout  15  in.  x  S  in.  x  f>  in.  It  is  also  automatic,  i.  e.,  the  tan- 
gent Kcrcw  m  kettpM  the  train  of  primus  adjusted  to  their  position  of 
minimum  deviation  by  the  same  movement  which  brings  thv  different 
portions  of  the  spectrum  to  the  ct^mtn-  of  the  field  of  view. 

The  spectroscope  is  attached  to  the  cqnatonal  telOM.'Ope,  to  which 
it  beloi)gi>,  by  means  of  the  clamping  rings  a,  a.  Thtwo  slide  upon  a 
•tout  metal  rod,  tirmly  fastened  to  the  udMCOpw  In  saob  a  way  that 
the  itit  *,  of  the  in«trunient,  can  be  placed  exactly  at  tl>c  focus  of  the 
ofaject<gla«s,  where  the  image  of  the  sun  is  formed.' 

The  telescope  ia  directed  so  that  the  solar  image  shall  fall  with 
that  portion  of  its  limb  which  is  to  be  examined  juxt  tangent  to  t)M> 
op«ned  slit,  as  in  Fig.  ^,  which  represents  the  xlit-ptate  of  the  Gp<-c- 
trotoope  of  its  actual  size,  with  the  image  of  the  sun  in  position  for 
ohRervation  just  touching  the  rectangular  opening  formed  on  widening 
the  .ilit  by  its  adjusting  screw. 

Fio.  a. 


OmaB  8uT  or  tbi  l^nvTBoMiar*. 


IS,  now,  a  prominence  exists  at  this  part  of  the  sun's  limb  (aa  won 
probably  be  the  case,  considering  the  proximity  of  the  spot  shown  in 
Fig.  3),  and  if  the  spectroscope  itself  is  so  adjusted  that  the  C  line 
falls  in  the  centre  of  the  field  of  yiew,  then,  on  looking  into  the  eye-piece, 
one  will  se«  something  much  like  Fig.  4.     The  red  portion  of  the 

■  Tht  writer  ha*  rMtrnUy  found  tliat  s  M-^slItO  dimvctlDa-gnuiag  mi;  tak*  < 

of  th«  (rmin  or  |iri«iiu>   in  •pt'riroMOiws  il«iii|Knixl  <*<•<'  olmply  viewing  the  pton 

With  ■  gtatInK  nitol  ujioii  tjirciilum  msUl.  harittg  A,4t<0  linn  to  At  IimA  {tot 

It  lBdi>l>i«d  to  tho  ohill  *n<l  klnilixM  of  Ur.  Rath«rninl),  h«  In  able  to  oliaerrr  the  (onu* 

4n(/  inoliooB  of  ihMC  objcot*  iwariy  as  irtll  «s  iritb  th«  tpccCKwropo  daseribed  ia  ifao  Wit. 


which  S^^ 
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tpcrtnun  will  KtrcCch  nthwart  the  field  of  view  like  a  scarlet  ribbon, 
^ak  •  (Urictsb  band  across  it,  and  iu  tbat  band  will  appear  ilie  promt- 
pmcM,  like  scarlet  doods;  so  like  oar  own  t«rrenrial  cloudc,  iodcvd, 
ii  form  aad  leituiv,  ihat  ihe  resembtaDce  is  quite  itartling:  oik 
ttjbt  almost  think  hv  was  looking  nut  thronfjh  a  f>artlT-opene«l  door 
iFanset  skv,  rxc*-pt  that  thert-  is  ih>  variety  or  contrmst  of  color; 
lb«  cloiidl«U  aiv  of  llie  aamc  pure  M-urif-l  tine.  Along  the  edge  of 
IteAptnEngia  tetu  tho  lAromospbere,  mure  brilliant  than  the  ck>ad« 
ftaeh  ri»e  from  it  or  float  above  it,  and  for  the  most  part  made  up  of 
uuic  tongoea  aad  filamenta. 


S(  (1. 1  «u>i,iiirir  ArrxT  or  A  I'luiainan 


U  the  •peeirowopt!  ia  adjusted  upon  the  ¥  line,  innicnii  ftf  C,  then 
image  of  the  promint'iiceti  nii<i  rhrom<>«phi-iv  is  «eeii,  onl^ 
tneteail  of  scarlet ;  usually,  however,  thin  blui'  image  is  somowbat 
perfdct  in  its  detaib  and  definition,  and  is  tlwrefore  lees  used  for 
ion.  Similar  c^cls  are  obtained  by  means  of  the  ycltow  Hnti 
I,  and  the  Tiolct  lim-  near  O.  liy  felting  the  spwlroHooiie  upon 
btter  line  aiid  attaching  a  ttmall  camera  to  the  ey^-pifce,  it  is  even 
lb  10  pbotograph  a  bright  protabcrancr;  bat  the  light  is  so 
;  ih*  image  to  small,  the  time  of  c^ipiixure  needed  so  long,  and 
tt(  raqtrisHe  acrnracy  of  motion  in  the  cIi>«k-work  which  drivra  the 
MsMUfM)  to  difficnit  of  attainment,  that  thus  far  no  pictures  of  any 
Nal  Taln«  hare  licen  obtained  in  this  manner. 

Prof.  Winloek  and  ^Ir.  Lockyer  have  attempted,  by  using,  in- 
IImJ  of  the  ordinary  nlil ,  an  iionular  opening,  to  obtain  a  view  of  the 
vkak  cimmTerence  of  the  sum  at  once,  and  have  partially  succeeded. 
diaabtcdly,  with  a  spectroscope  of  safficient  power,  and  adjuftmenta 
MmIc  caoaf;h,  the  thing  can  bo  done ;  bnl  as  yet  no  very  sstisfaotory 
Mrclu  appear  l»  have  been  reached.  We  arc  tlill  obliged  to  ex- 
Miw  tbr  circumference  of  the  ran  piecemeal,  so  to  a)>eak,  read- 
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.  jwting  the  inaiminent  at  each  point,  to  make  the  6lit  taogeni 
limb. 

Thfl  DumbiT  of  protubcrancM  of  coRKiderable  magDittide  (eiccc^ 
ing  10,000  milcti  in  ntlitudc),  viKibk-  at  any  one  liibc  on  the  circnn- 
fcrwHie  of  the  auu,  is  never  n-ry  grfut,  rnrvly  n-aching  twvnly-fiTt  « 
thirty;  perhaps  during  t)ie  pant  few  years  it  vmild  looct  oooudmI; 
lie  between  ten  and  twenty.  At  present,  as  the  tiuraber  of  the  ipoU 
decreases,  the  nnmbor  of  th«  promiDcnccs  seems  also  to  be  diminislntg, 
and  nnthin  s  fvw  monihi  there  hare  been  occasions  vrfa^n  sonM 
search  rcvralwl  only  ihrw-  or  four- 

Thcir  diMribulion  on  the  sun's  surface  is  in  some  rc«pects  ■IdUh 
to  tliat  of  thv  Apota,  hut  with  imporlant  diffirrences.  The  spoUvt 
confiniyl  within  40*  of  the  snn'H  (■<)ua(or,  being  moat  Damerovt  M  a 
soliir  latitude  of  about  20*  on  each  hemisphere.  Now,  the  |>Tnlub«> 
ancM  are  moet  numerous  preciselT  where  the  spots  are  most  ahondnti 
but  ibey  do  not  disappear  at  a  latitudo  of  40°;  they  arc  faondetfail 
the  poles,  and  from  the  latitude  of  60°  uclnnljy  tocrcase  in  RimW  to 
a  latitude  of  aboni  75°. 

V)a,ft 


Bmatits  rnqvsNCT  at  PoBtmnuacs*  axb  8ni-8ra«s. 


[Th«  annexed  diagram.  Fig.  5,  represents  the  relstiTC  trefpJMHJ^ 
I  proiuberanees  and  sjiots  on  the  different  portions  of  ih*-  eoItfT 
face.  On  the  left  ride  is  given  the  result  of  Carrington'a 
of  1,414  spots  between  1853  and  1861,  and  on  the  right  the  rcuUl 
8«ochi>  obserrations  of  S, lOT '  proinherauc-ea  in  1871.    Thelengtll 

■  Th«  S.1A7  proDiinencM  nr*  not  all  diffemit  ones.    If  taj  of  Ui*  piuiulaiMMf 
I  Mrrvdon  onedif  t«fnain«il  lialbla  tha  nut,  they  wtra  noonM  aft«*h ;  aadgUif 
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'  och  ntdiai  line  reprefienta  th«  Domber  of  spots  or  protulNTnm'C))  ob- 
Nrred  at  each  particatar  latitude  on  a  Kcniv  of  a  quarier  of  au  iucb  to 
tht  bniidnd ;  for  example,  Secclii  gives  328  protuberances  sa  the  num- 
Icrntwerved  dnring  the  period  of  his  work  between  10°  and  30°  of 
Mlfa  latitude,  and  the  corresponding  line  drawn  at  1&°  sontli,  on  Lbe 
feft-hand  aide  of  tbe  fignrv,  i»  lliercfnrc  made  )f|  or  .57  of  an  iu«b 
lOBg.  Tbe  other  line*  ar«  laid  off  iu  Die  same  way,  and  thus  tbe  irregu- 
kroorvc  drawn  tbrough  their  extremities  reprmenta  to  the  eye  the 
rtbtive  frequency  of  these  phenomena  in  tbe  diflVtcnt  nular  laiiludca. 
The  dotted  line  on  the  Tight-hand  side  represents  in  the  same  manner 
ml  00  the  aama  scale  the  dbttibotion  of  the  larger  protuberances, 
hiTtag  an  altitude  of  more  than  1',  or  37,000  miles. 

A  mere  inspection  of  tbe  diagram  sbowa  at  once  tliat,  while  the 
ptoiMocea  may,  and  in  fact  often  do,  have  a  close  connection  with 
Ibsfpois,  they  are  entirely  independent  phenomena. 

K  (srefitt  study  of  the  snbje-ct  shows  that  they  are  much  more  close- 
Ijidaied  to  the  faeuhe.  In  many  caaes  at  least,  focnla?,  when  followed 
utile  limb  of  the  *un,  liave  Ixieo  found  to  be  surrounded  by  promi> 
mkm,  and  there  is  reason  to  suppose  that  tbe  fact  is  a  general  one. 
Ihe  spots,  on  the  other  hand,  when  they  reach  tbe  border  of  tbe  snn'a 
iufe^  are  commonly  »urroundfd  by  prominence*  more  or  less  com- 
fbtdj,  bat  seldom  overlaid  by  tltem.  Indeed,  Respighi  as^iwrts  (and 
iW  BOit  careful  observations  we  have  been  able  to  make  confirm  his 
MiMient)  that  as  a  general  rule  the  chromosphere  is  considerably  de- 
imwd  immediately  ovi'r  a  «poL     Secchi,  however,  denies  this. 

The  |ffotni>e ranees   differ  greatly    In    magnitude.      The   uvcrage 

Afpih  of  the  efaromoapbere  is  not  far  from  10'  or  IS',  or  about  8,000 

•  S,O0O  mile*,  and  it  is  not,  therefore,  customary  to  note  as  a  promi- 

*ME  any  elond  with  an  elevation  of  lees  than  15'  or  SO' — 7,000  to 

^AMoiiea.     Of  the  3,767  already  quoted,  1,964  attained  an  akitnde 

■(M*,  or  18,000  milea,  and  it  ia  worthy  of  notice  that  the  smaller 

*M  arc  ao  few,  only  about  one-third  of  the  whole:  751,  or  nearly 

^e-fonrtb  of  tbe  whole,  reached  a  height  of  over  1',  or  88,000  miles ; 

Ve  precise  niimWr  which  reached  greater  elevations  is  not  mentioned, 

*U  sareral  exceeded  3',  or  84,000  miles.    There  are  immerous  instaooe* 

^Rcord,  by  different  observers,  of  protuberances  exoveding  100,000 

<flsa,  and  a  single  instance,  obserred  by  the  writer,  iu  which  the 

kaorawaa  altitude  of  7'  49',  or  311,000  mili^N,  was  attained. 

Id  tbeir  form  and  straclnre  the  protuberanci-S  ditfer  as  widely  as 
a  their  ma^itade.  Two  principal  classes  are  reoognixcd  by  all  ob- 
lirvers,  the  yuUsee-t,  tlottd-formtd,  or  bydrogenons,  and  the  eniptivt 
Ir  aaiainc.    By  Seoehl  these  are  oaoh  further  subdivided  into  several 

Hat  MMT  Aa  twi*  «e«M  b*  e«nM  bst  rIowI;  out  of  sight  by  Ihe  min'i  rolation,  it  ts 
bssM^tesH  bow  iksBUBlMr  of  pTemlBMCMTeoordBdia  the  polar  re|[laiu  h  m  Urge, 
MriltaMaiABii  tha  ^mIw  um  of  tadi  mds  er  S'  wiJth,  u  oomputd  wi A  s  tfmiUr 
^  Msr  ih*  »^— lar. 
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FtO. 


Fu.  H 


A»  «•*)•  'T  &4B  r.  M. 


Kia.  a. 


At  ni!i  AT  >.»>  ■■  a. 
100.000  milM  M  U»  IDob. 


Jm. 


lalMhMH  or  vBri<rtici',  l)el  ween  which,  however,  it  is  not  «lmj)t  mht 
to  uMntMn  ihe  diitinoiionfl. 

The  ((uiesoent  prooainencea  in  form  nnd  toxttiro  nwmhle,  with  al- 
moal  perfect  exactness,  our  tiTrtBtrial  oloiwln.  iitul  rliffir  (inionp  thciB' 
i)etve§  as  much  and  in  thw  same  manner.  Tlic  fniniliwr  oirnm  and 
strains  types  are  very  rommon,  the  former  especinlly,  while  the  cumn- 
lus  and  cumulo-tit.rntU!t  arc  less  freqnent.  The  j-rotuberances  of  thin 
clftss  are  often  of  cnorinonH  magnitude,  especially  in  tlicir  horiaontal 
extent  (hut  the  highest  elevations  arc  nitainid  hy  tliow  of  the  enip- 
tivu  order),  and  are  comparatively  permanent,  remaining:  nft^^n  for 
houn  and  days  withont  serious  change ;  near  the  poles  thej  some- 
time p<^r#iM  through  a  whole  solar  revolution  of  twent  j-sevea  di] 
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^■■eiicDM  tber  apiiear  to  lie  ujxtu  Uie  limb  of  tbe  Hnn  tike  a  bnnk 
Htdwids  io  ibe  horixon ;  probably  because  tliey  are  bo  far  ftom  ike 
'  MjgT  of  tbe  disk  iliat  onljr  Ui«ir  upper  portiooa  are  in  sigbi.  Wbeo 
Nto  in  their  foil  extent  XXkoj  are  ordinarily  connrct^d  to  the  nDder- 
I|i^g  elirotno>pli«re  by  slendor  coluuina,  wliicb  are  uaiially  unallccl 
tt-tte  ba«e,  sod  appear  often  to  be  made  up  of  M|»ar*(e  filainenta 
dMely  intertwined,  and  eipaoding  npvard.  Sometimes  tbe  wbole 
taifer  anrfane  is  fritigod  with  dowD>bangiog  filaments,  whicb  remind 
intef  a  aummcr  iiliowur  falling  from  a  heavy  tbnndei^oloud.  Somo- 
tiOM  tfaey  fioat  entirely  free  from  tbe  cliromoftphere ;  indeed,  u  a 
gnerel  nde,  tbe  Uyer  clouds  are  attended  by  detscbed  cloudleu  for 
Um  most  part  honzoutal  in  their  amngcmcnt, 

Hw  fignrw  give  an  idat  of  Komc  of  the  general  appesranc4-)i  of 
ikiialaM  of  protnincnces,  but  their  delicate,  filmy  beauty  can  be  ade- 
fDleiy  rendered  only  by  a  far  more  elaborate  etyle  of  engraring. 

Tk»i  >|je«tnim  is  usually  very  «mplc,  conu»ting  of  the  four  line* 
d  liydrogen  and  the  orange  D*— hence  the  itp|)ellation  hydrogenous, 
'-'ccaaionilly  the  sodium  and  magnMinm  lines  also  apjivnr,  luid  that 
«ren  near  the  sommit  of  tbe  clouds;  and  thie  pbenomenon  was  so 
mndi  more  frequently  oh««nred  in  the  clear  atmosphere  of  Sherman  as 
to  raggwt  tliai,  if  the  pnwer  of  our  spcutroscopcn  were  sufliciently  in 
BBMacd,  it  wonld  ceaae  to  be  nnnsual. 

The  gennU  of  this  sort  of  prominence  is  problematical.  They 
ksn  becfl  ccmmouly  looked  upon  as  the  dibria  and  relics  of  eruptions, 
of  ga«e«  which  hare  been  ojcctcl  Irom  bcocalh  tbe  solar 
aod  then  abandoned  10  the  action  of  the  currents  of  lliv  tun's 
atmosphere.  But  near  the  poles  of  tbe  snn  distiDoiirely  erup- 
— '  ■  nces  never  appear,  and  there  is  no  evidence  of  atrial  cor- 
woold  transport  to  those  regions  matters  ejected  nearer 
•qoator.  Indeed,  the  whole  uppi-aranoe  of  thene  olijects  indi- 
tbey  originate  where  we  sec  tliein.  Possibly,  although  in 
regions  tliere  an  on  violent  emptions,  there  yet  may  be  a 
oiit|Kniring  of  heat«d^ydrogt?n  siilIicicDt  to  account  for  their 
''"  4n  outrush  issuing  through  the  smaller  pores  of  the  solar 
whicb  abound  near  tbe  poles  as  well  as  elsewhere. 
But  Secchi  reports  an  obserration  (oot  yd,  however,  confirmed  by 
«b«r  ■pectro«<opi*t>,  m  far  as  wc  know)  which,  if  correct,  puts  a  very 
Aflennt  &ce  upon  the  matter.  He  has  seen  isolated  cloudlets  form 
m4  grow  eponianeously  without  any  perceptible  connection  with 
lU  i^roaiosphere  or  other  masses  of  hydrogen,  just  as  in  our  own 
UBMphere  clouds  forro  from  aqueous  vapor,  already  present  in  the 
*ir,  bat  iuTisible  until  some  local  cooling  or  change  of  pressure  causes 
ti  nadonntion.  Granting  tbe  correctness  of  the  observation,  the«o 
ffmnnwneea  arc,  therefore,  formed  by  some  local  heating  or  other 
iHaums  «xcitcmcnt  of  hydrogen  already  preacnl,  and  not  by  any 
featportatioo  and  aggregation  of  materials  from  a  distancv.     The 
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Ptoau 
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precise  nmtnre  of  the  siolion  whioli  produwa  this  tffccl  il  would  nol 
possihle  to  aaaign  at  present ;  liut  il  is  worthy  of  note  th»t  the  «bi 
vadoDS  of  the  vcIipBC  of  1S71,  hy  Lockycr  and  others,  rather  f« 
this  THW,  hy  Bhowintr  that  liydniirfn,  in  a  fi-ehly  lumiiious  conclUiofl, 
is  found  nil  nrcmnd  t.ho  sun,  and  at  a  very  gr«at  altitude — far  ab< 
tlie  ordinary  range  of  prominences. 

The  eruptire  promiiiences  are  very  diRcrent,  conRisting  wBually 

liritlianl  Mpikpw  or  jfw,  which  change  thi-ir  form  and  l>rightnesa  very 

mpidly.     For  the  iiioct  part  tlicy  attain  altitildeH  of  nol  more  than 

SO.oao  or  30,000  milei,  but  oecsaionally  they  risu  far  high«r  thati  even 


I 

iofl, 

1 

err    r 


CHROMOSPHBRE  AXD   SOLAR  PROMINBSCSS.    399 

tilt  (irgMt  of  the  clouds  of  the  preceding  cIabr.  Their  spectrtun  is 
ten-  com|Jicat«d,  upecially  near  their  base,  dud  otUm  fillvd  with 
ingjbi  line*,  those  of  eodium,  msgue^ium,  buiom,  iron,  aod  titanium, 
iving  apeeuUf  conspicnooo,  while  calcium,  chrominm,  manganese, 
tail  prob«b1]r  sulphnr,  arc  by  no  means  rare,  and  for  this  r«Moa  i>eo- 
ii  calb  tlivra  mOalUc  prominvncc*. 

IWy  ttsoAlly  appear  in  the  iiunx-diulR  DcightM)rhoiMl  of  a  apot, 
itnrceeaning  very  near  the  aoUr  poles.  Their  fonn  and  appearance 
duuff*  with  great  rapidity,  so  that  the  motioD  can  almost  be  eeen 
■itb  tb*  9JX — an  interval  of  fift«CD  or  twenty  minutes  being  often 
laftdetit  to  timnafonu,  i]uite  beyond  rvfiognilion,  a  huim  of  tboae 
ima  50,000  miles  high,  and  sometimes  embracing  the  whole  period 
rf  Ihair  eoiaplct«  development  or  disappearance.  Sometimw  tliey 
MBdat  of  pointed  rays,  diverging  in  all  directions,  like  hedgehog 
•pioML  SomeUmcM  ttit-y  look  like  dnmett ;  sometimes  like  sheaves  of 
gain  ;  sometimes  like  whirling  waterspouts,  capped  with  a  great 
doad;  ooeaaonally  they  preoent  most  exactly  the  appearance  of  jets 
Bqibd  fire,  ruing  and  blling  in  grac«ful  parabolas ;  frequently  they 
00  tfaeir  edges  •pirsU  like  the  volates  of  an  Ionic  column ;  and 
tinaally  they  detach  fllamvnis  which  rise  to  a  great  elevation, 
■ally  expanding  and  growing  fainter  aa  they  ascend,  until  the  eye 
iiMt  them.  Onr  figures  present  aomc  of  tlie  mure  common  aitd  typi- 
allvtmM^  and  illustrate  their  rapidity  of  change,  but  there  is  no  end 
IS  tfce  onmber  of  onriona  and  interesting  appearances  which  they  ex- 
Ubit  under  varying  circumstances. 

The  Telocity  of  the  motions  oJt€n  exceeds  100  miles  a  second,  and 
wmitimsa,  tboqgh  very  rarely,  reaches  300  miles.  That  we  have  to 
4a  with  actual  motions,  and  nut  with  mere  change  of  place  of  a  luini- 
■•■  iMm,  is  rendered  certain  by  the  fact  thai  the  tines  of  the  spectrum 
■f  «ft«tt  displaced  and  distorted  in  a  manner  to  indicate  that  oome  of 
iU  clooH-masses  are  moving  cither  toward  or  from  the  earth  (and,  of 
LJiiK^  t&ngential  to  the  solar  sur&Mc)  with  Minilar  swirtiicSH. 

"leo  we  come  to  in<tiiiie  what  forces  impart  such  a  velocity,  thn 
-^j.^1  Incomes  difficult.  If  we  conld  admit  that  the  surface  of  the 
•in  it  ^I'fid,  or  even  liqtud,  as  Zollner  thinks,  then  it  would  be  easy 
U  BBjaratanJ  ifae  phenomena  as  eruptions,  analogoux  to  those  of  vol- 
CBocs  OD  the  earU),  though  on  the  solar  scale.  But  It  is  next  to 
esnain  that  the  aun  is  mainly  gaseoos,  and  that  its  luminons  surface 
fkautphtn  is  a  sheet  of  incandescent  clouds,  like  those  of  the 
axeept  that  water-droplets  are  replaced  by  droplet*  of  the 
aod  it  In  diffioalt  to  sue  how  such  a  shell  could  exert  suffioient 
ig  power  upon  the  imprihtned  gases  to  explain  such  tremendous 
iiy  in  ibe  ejected  matter. 
ftiMftly  tbe  difficulty  may  be  met  by  (akitti;  account  of  the  enor- 
of  condensation  which  must  be  going  on  within  the  pho- 
To  supply  the  heat  which  thosun  throws  off  (enough  to  melt 
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cacli  minute  a  dhell  of  ice  nearly  forty  fMtl  ihick  over  hi*  CTilire  suf 
would  rci)iiirc  the  coiidrtiwilion  of  «aou§Eh  vapor  to  make  a  alie 
Itqitid  6vo  rcit't.  thick  in  ilie  same  time — BnppnKiiiK,  thai  is,  ibo 
beat  of  the  »oUr  vapora  itoi  greater  than  thai  of  water  vapor». 
of  course,  is  nncertain,  but,  so  far  ax  wo  know,  very  few  if  any  »• 
contiiin  more  latent  heat  than  that  of  water,  and  we  may  ther 
lider  it  roughly  correct  to  estimate  the  ooniinuooB  produrtioal 
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liquid  as  measured  hy  tlio  quaDtity  nani^d,  Kow,  on  the  surface  of 
the  eartit  a  raio-storm  which  (IcpottiCH  two  inches  in  tm  hour  \a  very 
UDOOmmon — in  suoli  a  nu-txm  tbc  watvr  falU  in  Kliifit*.  It  iK  rtt*j  to 
ECO,  tlicn,  thai  the  quantity  of  liquid  pouriu((  from  (ko  Rolar  olotids  U 
80  cuortuoua  that  the  drops  could  not  bo  expected  to  remain  separate, 
but  must  almost  certainly  unite  into  more  or  less  continuous  masses 
or  sheets,  botwccn  and  through  which  the  gutM  ascending  from  bo- 
Death  mu»t  mako  their  way.  And  since  the  weight  of  tbo  rapon 
which  ascend  luuM  continually  equal  that  of  the  products  of  oonden- 
eation  which  are  falling,  it  a  further  evident  that  the  upward  currents, 
rushing  through  coniracted  channels,  must  move  with  enormous 
velocity,  and  therefore,  of  coarse,  that  the  prossuro  and  tomperalnre 
must  rapidly  increase  from  the  free  aurfaeo  downward.  It  would 
Mcm  that  tliufl  ve  might  explain  how  tbe  upper  euriJRce  of  tlie  hydro- 
gen  atmosphere  U  tormented  by  the  up>rush  from  below,  and  how 
gaseous  masses,  thrown  np  from  beneath,  should,  in  the  prominences, 
presont  tJic  appearances  which  Jiave  been  dv«ribcd.  Nor  would  it  be 
tlrango  if  veritable  explosions  should  occur  in  the  quasi  pipes  or  chan- 
Bels  through  which  the  raporg  nse,  when,  under  the  %'arying  circom- 
fitaacc«  of  pressure  and  tempcraturo,  the  mingled  gaMS  reach  their 
point  of  combination ;  eiplusions  which  would  fairly  account  for  such 
phenomena  ai  those  represented  on  page  400,  when  clouds  of  hydrogen 
were  thrown  to  an  elevation  of  more  than  200,000  miles  with  a  velocity 
which  mutt  have  exceeded  at  first  200  miles  per  second,  and  very 
probably,  talcing  into  account  the  rvsistnncc  of  the  solar  atmosphere, 
m&y,aaMr.  Proctor  has  Hhown.hikvcoxcvedcd  500;  a  velocity  sufficient 
to  liurl  a  dcnae  material  entirely  clear  of  the  power  of  the  sun's  attrac- 
tion, and  send  it  out  into  space,  never  to  rt-ium. 

But  our  limits  forbid  indulgence  in  such  speculations ;  nor  can  we 
atop  to  diwuss  tbe  interesting  question  concerning  the  relation  between 
tbcso  solar  eruption*  and  magnetic  storms  upon  tbo  earth.  It  must 
•ufllce  to  say  that,  while  it  ia  not  probable  that  our  greater  magnetic 
disturbances  ar«  caused  directly  by  solar  influence,  it  is  very  nearly 
certain  that  every  violent  paroxysm  npon  the  sun  ia  diatinctly  and 
unnediataly  responded  to  by  our  magnetometers, 

Whetlier  tliese  solar  Btonns  produce  any  other  tSbcts  upon  th« 
eartb,  Itaa  not  been  ascertained.  Some  are  so  sanguine  as  to  expect 
that  io  the  study  of  theno  phcnomona  will  be  found  the  key  to 
many  pnztting  problems  of  terrottrinl  mett^orology.  We  cannot  say 
that  we  abare  the  expectation ;  but  the  subject  is  certainly  worthy  of 
careful  examination,  and  it  is  not  possible  to  doubt  that  faithful  tabor 
in  ao  new  and  fertile  a  field  will  be  rewarded,  if  not  with  precisely  the 
result  anticipated,  yet  witJi  some  rich  harvcsL 
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OBJECnOVS  or  uMtWv  Um^  sIBH' 
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■tvaya  ilw<rr<  rwp»etfri  nuiMJJiilimii 

Ur.  Sid^widc's  dikf  sin  i^  ta  iltav  vfaM  Iw  calk  ~  ibe  i 

of  Us  [ny]  awUphjBMl  icMdu."  SCon  ^Mciiealrl 
itfculbe  propoMttoa  te  Mdn  to  Jutify:  •^Wm-vww^Xi 
nbjeet  ai>pean  to  have  ft  fiiJMMWliI  Mcnfctruiui,  wUek  sbo««  i 
to  Tuiow  Tsjra  oo  Um  nrfae*  of  Us  exponlMS,  bat  of  vUA  I 
root  Bn  iniicb  deepo*,  la  kti  inaUUtf  to  bi 
tboagbL" 

Be&re  dealing  'with  th«  raaMOS  giren  for  ibb  Judgant.  Irt  i 
Mj  tbflt,  to  addition  to  tbc  Tsiue  'vluch  c«i<tid  ctiticiuu  hanyj 
riMnriag  where  more  expIuiAtHm  i«  needed,  tb«r  are 

able  u  rerealing  to  a  irritcr  iocongmitics  he  bad  Mt ; 
Eapeciall y  wherv,  as  io  this  ease,  the  Bubject^nattM-  baa  Bsay ! 
and  where  the  words  rapplicd  by  oar  laagnage  are  M 
noinber  that,  to  aroid  cnnibrons  drcomloctttion,  they  hare  to  be 
in  8vnsp«  ikat  rary  aecordiog  to  the  context,  it  la  exti«nely  i 
to  avoid  imperfections  of  stat«iDent.    But  while  I  acfcaowMge  i 
■nob  Imperfections  and  the  resnltlog  inoongmitie*,  I  cannot  see  i 
ihtM  are,  as  Sir,  Sidgwiek  aays,  fandamenlaL     ContTftrnriie^ 
■nperflciality  ae«nui  to  m«  proved  by  the  fiwt  that  ihey  may  be  ' 
fied  without  otherwise  altering  the  ex]M»itions  in  which  tfacy  i 
Ilerc  is  an  instanee: 

Mr.  Sidgwick  points  out  that,  when  treating  of  llie  "  Dnu  of  I 
cbology,"  I  have  said  (in  g  Cfl)  that,  thoogh  we  reach  iar^restili 
"  the  iK'Itef  that  mind  and  nervous  action  arc  the  ant-ji-ctivc  S»l  I 
Jeodve  faces  of  the  same  thing,  we  remain  nitcHy  incapahle  of ) 
and  even  of  imagining,  bow  the  two  arc  related  "  (I  ijnote  the ; 
more  fully  than  ho  does).  Ue  then  goee  on  to  show  that  in  the  "i 
cial  SrnllicHiit,"  where  I  have  sketched  the  evolation  of  intcIltjC 
under  itn  objcciive  aspifct,  as  displayed  in  the  piocesaes  by  whic^  ' 
inga  of  varions  gradea  adjnat  themselves  to  Bnrronnding  actio 
"speak  as  if*  we  oonid  see  how  consciousness  "naturally  arise*  sti 
particulitr  stage  "  of  nervous  action.  TTie  chapter  here  wrfcTTed  to ' 
one  dewrihing  that  "diftcrentiation  of  the  psychical  from  the  | 
life"  irhich  accompanies  advancing  organisation,  and  more 
trancing  development  of  th«  nervous  system.  In  it  I  have  aincdl 
that,  while  tho  cbani^es  constituting  physical  life  oontinoe  lei 
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tbtncKrued  by  the  aiMMfranofy  with  vbich  all  Uad*  of  xhrm  go  oa 
ibMgboot  tbc  orgunsm,  tfav  dtuigvs  (oaadtmiiig  psjcfcical  life,  »n>- 
^  H  Um  nenrOM  tjvtrai  drrrlop^  tcwt  man  and  more  liistiit- 
fMed  bf  ihiataeriatUjf  :  tlut  wtth  tbc  ajvuicv  of  ixrroti*  intcgntim 
*llM(e  mast  rawll  so  aabruk«n  >cne*  of  ilx«e  cfaxnga — tbm  tmK 
ariw  *  coosciowmew."  Xow,  I  &i]mil  dwt  here  Is  ui  appannt  incoif 
ibMBc;.  I  oagbt  to  bare  nid  tfaat  "tb«re  must  tesolt  an  aabrokctt 
■tics  of  tboae  cbaogcs,"  Thkh,  tsking  plaee  in  tti«  nervons  system 
nfa  UghlT-orgaaIi«d  creature,  givM  oobeiciice  to  its  conduct,  and 
ikag  iritb  which  we  awanw  a  conacionsntan,  because  connciotuness 
IpM  aloog  vitli  coherent  roadnct  in  wu wives.  If  Mr.  Sidgwick  will 
:«t«  this  stateiiHtit  for  tb«  rtatcmrat  as  it  standx,  lie  will  see 
tbe  argsments  and  concinuous  remain  intact.  A  (BrrcT  of  the 
as  a  whole  prores  tLat  its  aim  is  not  in  the  k*&t  to  exphttn 
Mrrons  changes,  considered  as  Tares  of  molecular  motion,  be. 
the  feelings  cooviitutini;  CQnsciomneas;  Imt  that,  coDtcmplating 
beta  objecttTcly  in  llTiug  creatures  at  large,  it  points  out  the  car- 
ISul  distinction  between  ritat  aeiioua  in  genera],  and  thoae  particular 
kul  aciiona  which,  in  a  creatore  displaying  th^'m,  lead  us  to  speak  of 
til  intelligent.  It  i«  shown  that  tlw  riso  of  Furh  actions  becomes 
mAcd  in  proportion  as  tlie  cltangea  taking  place  in  the  part  called 
AtiwrTMts  sfsiem  are  made  more  and  more  dtKiiitctly  aerial,  by  (mlon 
■a  supreme  cmtze  of  coordination.  The  introduction  of  the  word 
biMcJDuaiMaa  aiieee  io  the  effort  to  show  what  fundamental  character 
Atre  is  in  the  physiological  clmngcs  which  itjtaralM  to  s  fundamental 
ibfaeter  in  the  peychologtcal  changes. 

AsMher  instance  of  the  way  in  which  Mr.  Sidgwick  erolvca  an  in- 
iM^nitT,  which  he  considers  fundamental,  out  of  what  I  should  have 
M^  he  would  see  is  a  defective  cxpre*«ion,  I  will  give  in  his  own 
*ndiL    Speaking  of  a  certain  view  of  mine,  he  says: 

.  'Batdbnathat 'logic  ....  contemplatea  hi  Its  propositions  cerli^n  con- 
IwiMs  predicated,  which  are  ncccsMrilj  inrolrcd  with  cortain  other  cooaeo- 
l^fimi:  rtgardinf  all  (krt  eonntrtient  at  exittinff  m  thtnon-t^ — not.  It 
>9bt,  nailer  the  form  tn  wlilcb  wa  know  them,  bat  in  somo  form.'  Bnt  !■ 
f  tn,  where  Ur.  Spencer  illnntratv*  \tj  aOiagrain  his  'TrantAgortd  Kealisn,' 
^*l*wsMias  to  bo  tills:  althouffa  we  cannot  m^  tliat  tlie  r««l  non-ego  re- 
Qiitr  lotion  of  it  in  '  ita  clcniciiti^  relations,  or  lawn,'  w«  can  taj  that 
in  the  oltFectlve  reality  esnses  in  the  »nl>Jactive  state  a  change  ejtactlj 
to  it— so  answering  a»  to  c^nttitvtt  a  tmnili»n  «/ U.'  Here  the 
beyond  eoiiSoloiMB#M '  b  no  longer  sold  to  be  nnknown.  as  lu  effect 
ifOieefonaBSM  'cooatitntasaeognjtion  of  it.'" 

This  apparent  inconsistency,  marked  by  the  italics,  would  not  liQTe 
liatcil,  if^  instead  of  "  a  cognition  of  it,"  I  had  said,  as  I  ought  to 
pndooe,  "whtU  sv  eaQ  a  cognition  of  it" — that  is,  a  relative  cog- 
noo  BB  disttaguiahed  from  an  absolute  cognition.  Id  ordinary  lao- 
Hge  we  speak  of  M  cognition!  those  connections  in  thought  whtcb 
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to  guide  us  in  ounlcnlings  wUb  Uiingii  thai  actual  experience  wraS 
ideal  antidpation.  Thvrv  ia  no  direct  resemlilaocc  whatever  beivos 
tho  KiuiR,  fonnB,  colors,  and  arrangementB,  of  Uie  fignrva  ia  an  mcmdI- 
liook,  ajid  the  monoj'a  or  goods,  debts  or  cr&ditB,  roprcflcritwl  by  ibcB; 
and  vet  tho  forms  and  arrangoments  of  thv  written  i>ynilK>ls  are  nA 
sa  to  answer  tii  a  pt^fvutly  ciaot  way  to  atockfl  of  various  coiamodh 
tiot  and  to  Tarions  kinds  of  trauaacliooa.  Ueuce  we  say,  fignratircl^ 
that  the  account-book  will  "  tell  as  "  all  about  tbcse  Eto<^  sod  tnia- 
actions.  Similarlv,  the  diagram  Mr.  Sidtpfick  refers  to  itlnslrates  iIm 
way  in  which  eymholit,  r<'gi«tcrt-d  in  n«  by  object*,  may  have  fonM 
and  arraiigemontt  wholly  unlike  their  objective  cau>«*  and  the  MM 
among  those  causes,  while  yet  they  are  so  related  sa  to  gaide  u  eo^ 
re«tly  in  our  transactions  with  those  objective  causes,  and  in  that  Man 
coDstituto  cognitions  of  them ;  though  they  no  more  constitute  wftt- 
tion*  in  the  .tlxolutc  sense  than  do  the  gtttdiog  eymbols  in  the  accoiul- 
book  conntitiito  cognition*  of  tho  things  to  which  th«y  refer.  So  t^ 
jieatedly  is  this  view  im]>liftl  throughout  the  **  Princi{ileB  of  Vij- 
chology,"  that  I  am  surprisoj  to  find  a  laxity  of  cxprcanon  rakiqf 
the  suspicion  that  I  entertain  any  other. 

To  follow  Mr.  Sidgvick  through  sundry  criticisms  of  like  kia^ 
which  may  bo  simiLiriy  met,  would  take  more  Hpuec  than  I  can  hot  i 
aiTord.  I  must  restrict  myself  now  to  that  which  he  Hcem*  to  np)^ 
as  the  "  fundamental  incoherence  "  of  which  these  inconsistencies  w  < 
signs.  I  refer  to  that  roconcilialion  of  Realism  and  Idealism  coctid^ ' 
VnA  by  him  hn  an  impoHHihle  conipromiite.  A  difficulty  is  baVitaiDf 
felt  in  ai-cepiiiig  a  coalition  after  long  conflict.  Whoever  hat*' 
poused  one  of  two  antagonist  views,  and,  in  defending  it, has  gaiM^ij 
certain  comprohension  of  the  opposite  view,  becomes  accustoBol  tf ' 
regard  thoxc  as  tho  only  ultcmatires,  and  is  punled  by  an  hypothai^ 
which  is  at  once  both  and  neither.  Yet,  since  it  turns  out  in  xniAfA. 
cases,  that  of  conflicting  doctrines  each  contains  an  element  o(  tnd^ 
and  that  controversy  ends  by  combination  of  their  respective  \tit 
troths,  there  !m  an  a  priori  probability  on  the  side  of  an  bypothasl 
which  qoalifies  liealism  by  Idealism. 

Mr.  Sidgwick  expresses  his  astonishment,  or  rather  bespeak)  ikMi 
of  Ins  readers,  because,  while  I  accept  idealistic  criticisms,  I  nevntM 
IcNS  dcfeiKl  t])o  fnndaraontal  intuition  of  Common-Sense,  and,  at  W 
puts  it,  "  fires  his  [my]  argnminit  full  in  the  boo  of  Kant,  MiU,  ikI 
'metaphysicians'  generally."  j 

"He  tells  ns that  'metuphysiduiui'  illogitiiQati'lj'  aHBmcthat  'tMHiAiMAlB 
throagh  camplox  intclloctnal  pri>r^tMo« '  are  more  valtd  tban  '  b«G«{t  idkIi^ 
through  simple  inteHectnal  invceuies;'  that  tho  comman  lanipiafio  tb«7  iMm 
fuses  to  eipreu  tlieir  hj-pnthoses.  and  thus  their  reoMDing  Uwvitablf  h^H 
the  common  notions  which  tlicr  repuiliato;  that  tho  belief  of  BmUso  lui^| 
advantag*  of  'prloritf.' ' slmpllcltv,'  ' dlstlnctnces.'  Bnt  waiAj  tfaii  |>ri«t^| 
^e,  diatiucUy  afllinwd  belief  ii  that  of  irbat  Mr.  Spsoear  t«nu  '  cniAaBld^l 
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ib»  belief  UiAt  the  non-fgo  is  jmt  m  «xt«itd«>],  lolld,  cv«ii  colored  (tf  cot  raao- 
nont  and  odoroiu).  TliU  la  what  eoaimon  lugiiogo  implivi;  nnd  tlie  arguniQiit 
by  wlilch  Ur.  Spcoccr  proves  the  rolntlvity  of  feoUnin  luid  relatloiu,  stUl  more 
the  rabtilo  and  complicated  onaljab  bj  vrkich  be  rvtolvea  our  notion  of  esteo- 
i)|gD  Into  on  A^TtgtXa  o{  feeUoK*  and  tnuisltlons  of  feeling,  leads  ua  away  fhtm 
oiir  oriKiDtil  nitnple  Iwliof— that,  e,  g.,  tbo  green  gnuu  ve  see  enat*  ont  of  con- 
Hciuusncai  a*  vre  ««e  It— jaxt  as  uucli  u  the  reiisouiu(;i  vf  IdeutUm,  tJkei>licUn), 
or  Kantiam." 

On  tlie  face  of  it  tlic  nnomaly  seems  great;  but  T  elionlil  Iiava 
thought  that,  afti-r  reading  the  cbaptcr  on  "  Ti-aiiiiflgurcd  Kvaliitm,"  a 
critic  of  Mr.  Sidj^wick's  accatencse  woaM  have  seen  the  solutioti  of 
it.  lie  ha«  overlooked  an  essential  distinction,  All  trbich  my  argu- 
ment iinpIU'»  is  that  the  direct  intuition  of  HvaliMin  iniist  bo  held  of 
superior  auihoritj*  to  Uie  nrgumoiita  of  Anti-HculLim,  where  their 
dtlieeranees  cannot  lie  tMonaiUd.  The  one  point  on  which  their  deliT- 
eraaoea  cannot  bo  r«conoilod  is,  the  cxiEteoce  of  an  objocttre  rcalitjr. 
Botj  vbil«,  against  this  intuition  of  Realixm,  I  hold  the  argumenta  of 
Aoti-RcalisD)  to  \>v  powcrU*«>,  hocnuMO  thoy  ciuinot  ho  carried  on 
wittiout  postulating  that  which  they  cm)  hy  denying,  yd,  having 
admitted  objective  existeneo  as  a  necessary  postulate,  it  is  postiiblo  to 
make  valid  criticiams  upon  all  thoso  judgments  which  Crude  Healism 
joins  with  this  primordial  judt^mcnt :  it  is  possible  to  show  that  & 
transfigured  interprcUitiou  of  propvitwa  uid  rclstious  is  moifl  tenable 
than  the  original  intorprctalion. 

To  cluci'tutc  ihe  matter,  let  ua  tak£  the  most  fiimiltAr  case  in  which 
tlio  indirect  jndi^iiH'tit^  of  Iteason  correct  the  direct  Judgments  of 
Common-Sen^e.  The  direct  judgment  of  Common-Senae  is  that  the 
Sun  moves  round  the  Karth.  In  course  of  time,  Re.ison  finds  certain 
difficulties  in  accepting  this  dictum  ah  true.  EventiUklly,  Itciieon  hits 
upon  an  hypolhcwis  which  explains  the  anomalies,  but  whti^h  denies 
ibis  apparently  oert^ii  dictum  of  Common-Sense.  ^Vhnt  is  the 
Kconeiliatioo  t  It  oonsisle  la  showing  to  Conunon-Scnw  a  mode  of 
iDter]>retation  which  equally  well  corrofponda  with  direct  intuition, 
while  it  avoids  all  the  ditllcuUies.  Common.SenBC  is  reminded  that  the 
apparent  motion  of  an  object  may  be  duo  eitlier  to  its  actual  motioa 
or  to  the  motion  of  tlic  obM;rvcr ;  and  that  there  are  terrestrial  expe- 
riences in  which  tbfl  observer  thinks  an  object  be  looks  at  is  moving, 
wlum  the  motion  is  in  hiniscIC  Kiteudiag  the  conception  thus  given, 
Rcttoon  shows  that,  if  the  Earth  rcvotvce  on  its  axis,  tlier«  will  result 
tbat  apparent  motion  of  th«  Sun  which  Common-Sonso  interpreted 
into  an  actual  motion  of  the  Sun ;  and  lh«  oommon-scnse  obserrer 
becomcs  thereupon  able  to  think  of  sunrise  And  Bunsct  as  consequent 
on  his  i>0!ution  aa  a  spectator  on  a  vast  revolving  globe.  Kow,  if  the 
astronomer,  setting  out  by  reeogniung  theso  ceUetial  appearances, 
and  prooc«ding  to  evolve  the  various  unomaliea  following  from  tho 
oommon-sensv  interjtretatiou  of  them,  had  drawn  the  eonoluHion  llnit 


4^6  THE  POPULAR  SCIEXCJi  MOyTHLY. 

then;  externally  exist  no  Sun  nnd  no  motion  at  all,  ho  iroald  hav 
doiMJ  ulial  iilealisls  do;   and  his  arguments  woald  have  bc«n  oqiially 
powerless  a^f.tirist  the   intuition   of   Commun-ScuK'.      But  hi:   doc* 
nothing  of  the  kind,      lie  iiccoptA  the  intuition  of  Comnion-Scu«9 
respecting  the  n-ulity  of  the  Sua  and  the  motion ;  bat  teplooes  th<» 
old  inlcq>rctaiiou  of  it  by  a  new  interpretation  reconcUablo  with  •&■ 
iho  facts.  m 

JuBt  in  tbo  same  w.iy  that,  here,  acceptanc«  of  tbo  incxpngnabl)^ 
element  in  the  Commoh-ScDiie  judgment  by  do  m«an)i  involrcit  accepl^ 
ttuco  of  the  aocompunying  judgments,  bo,  in  the  ease  of  Crad^ 
Realism,  it  doca  not  follow-  that,  while  atfainst  the  conscionfiness  of  ai&. 
objeotire  reality  the  arguments  of  Anti-Kealism  are  utterly  futile^ 
they  are  therefore  futilo  against  the  conceptions  which  Crude  Itoaltsn^ 
forms  of  the  objective  reality.  If  Anti-Rcali»m  can  show  that,  grant- 
ing an  objective  reality,  the  interpretation  of  Crude  Kcalism  contain» 
insu]ierablG  ditHcultics,  the  process  is  tjnite  lej;itimal?.  And,  its  pri- 
mordial iiitnitioD  remaining  unshaken,  Uealism  may,  on  rccou^dcra— 
tion,  be  enabled  to  frame  a  new  conception  which  harmonizes  with  alL 
the  fnotiu  ^m 

^^^^     To  show  that  there  is  not  bero  the  "  maay  inconsistency  "  allrgoj^H 
^^HHtt  us  take  the  case  of  sound  as  interpreted  by  Crude  Ilealism,  and  i^H 
^^^^^oinlerprctoil  by  Transiigtired  Realism.     Cnido  Realism  assumes  th^^ 
sound  prOitciU  in  coiisei<iiutness  to  cxiBt  M  such  beyond  consciousness. 
Anti>Rtf;t1ism  prove*  the  inaduiixnibility  of  this  assumption  in  sundrv 
ways  (all  of  whieli,  however,  set  out  by  talking  of  #ounding  bodies 
beyond  consciousness,  just  as  Kealism  talka  of  them) ;  and  then  Antl- 
Roalism  oonoludos  that  sue  knovr  of  no  existence  aavo  the  sound  as  » 
mode  of  oonselousncs* :   which  conclusion  and  all  kindred  coitDlusious, 
I  contend,  are  vicious — Untt,  because  all  the  wonls  used  connote  aa 
objective  activity;    second,  because  the   arguments  are  inipowsibla 
witliout  postulating  at  the  outset  an  objective  activity;  and  thinl, 
beeausc  no  one  of  tlic  intnilions,  out  of  which  the  arguments  are  built, 
is  of  equal  validity  with  the  idnglc  intuition  of  Realism   tliat  an 
objective  activity  exists.    But,  now,  the  Transfigured  RenlUm  which 
Mr.  Sidgwick  thinks  "  has  all  the  serious  incongruity  of  an  IntooM 
metaphysical   dream "  neither  affirms  the  untenable  conception  of 
Crude  Realism,  nor,  like  Anti-Realixm,  draws  unthinkable  conclusions 
by  Buioidal  arguments;   but,  accepting  that  which  18  essentia)   in 
Crude  Realism,  and  admitting  the  difficuitiea  which  Anti-Rvalism 
insists  upon,  reconciles  matters  by  a  reinterp relation  analogous  to 
that  wliich  an  aatrononicr  Diake*  of  ihc  solar  motion.    Contionii^ 
along  to  reoogiiixe  an  objective  activity  which  Crude  Realism 
Bound,  it  shows  that  the  sensation  is  produced  by  a  snccesaion  of  sep 
rate  impacts  which,  if  made  slowly,  may  be  separately  ideatlGvd, : 
which  will,  if  progrwsively  increased  in  rapidity,  produce  tones  highc 
and  bigher  iu  pitch.    It  shows  by  other  ex|Mirimcnt«  that  soundir 
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I  stAtc*  of  vibration,  and  that  ihe  vibration  may  bo  inndo 
niibi;.  And  it  ooneludea  that  tbe  objective  activity  ia  not  H-liat  il 
fnhjectively  seems,  bat  ia  proximately  intcrprotablc  as  a  succession  of 
UriiJ  wavc«.  Thus  Cmdo  licalism  is  sbown  ibat  wbilo  tticrc  unqucs- 
lisnibly  cxut«  an  objective  activiiy  corresponding  to  the  sensation 
fawn  ss  sound,  yet  the  facts  are  not  e>:[iUcable  on  tbo  origiiitil  sujt- 
foatioo  that  this  is  like  the  scnsatioD ;  while  they  are  eijilicable  by 
(aMtvlDg  it  as  a  rhythmical  mcchanicitl  action.  Evcntnally  this  re- 
iaUrprctation,  joined  with  kindred  rrintorprctations  of  other  sensa- 
tisQS,  cornea  to  be  itself  further  t ran sfi inured  by  analysis  of  its  terms, 
od  re^xpreeaion  of  them  in  terms  of  molecular  motion ;  but,  how- 
nor  abstract  tho  interpretation  uliimaCcly  reached,  the  objective 
■etinty  contiouea  to  be  postulated :  tbe  primordial  judgment  of 
Crude  Realism  remains  unchanged,  though  it  baa  to  change  tbo  rcat 
a  its  jud^menia. 

Is  another  part  of  his  argument,  howovor,  Mr.  Sidgvick  implies 
Ihitl  have  no  right  to  use  those  conceptions  of  objective  exinteiKC 
bf  which  this  compromis«  is  cITeeted.  Quotiiig  sundry  juitutngea  to 
ibow  that,  while  1  hold  the  criticisms  of  the  Idealist  to  be  impossible 
l^tltoitt  "tacitly  or  avowedly  postiiluting  an  unknowo  somothing 
btyood  con)<ciousn«n,"  I  yet  admit  that  "our  states  of  oooscioiiKUCM 
lie  the  only  things  we  can  know,"  ho  goes  on  to  argue  that  I  am 
Uy  inconsistent,  because,  in  interpreting  the  phenomena  of  con- 
ae«i,  I  continually  posttilate  not  an  unknown  something,  bnt  a 
bing  of  which  I  speak  in  ordinary  terms,  as  tliough  its  ascribed 
characters  really  exist  aa  such,  instead  of  being,  as  I  admit 
■  are,  synthetic  states  of  my  consciousness.  Uis  objection,  if  I 
itand  it,  !;>,  that,  for  the  purposes  of  Objective  Psychology,  1 
iDtly  profcM  to  know  Matter  and  Motion  in  the  ordinary  real- 
I  way ;  while,  as  a  result  of  subjective  analysis,  I  reach  the  con* 
that  it  is  impossible  to  have  that  knowledge  of  objeotiro 
wlueh  Crude  Realism  supposes  we  have.  iJoubllcse  there 
I  here  to  be  what  be  oalU  "a  fundamental  incoherence."  But  I 
:  it  exiata,  oot  between  my  two  expositions,  but  between  the  two 
aoasneaacB  of  subjective  and  objective  existence,  which  wc  an- 
Lmppress  and  yet  cannot  put  into  definite  forms.  The  alleged 
'  I  take  to  l>e  but  another  oamo  for  tho  inHcmtability  of  the 
between  anbjeetivc  feeling  and  its  objective  correlate  which 
_>  itM  feeling — an  inftciut ability  which  meets  us  at  the  bottom  of  all 
Jysea.  An  exposition  of  this  iascrntability  J  have  elsewhere 
op  thus : 


PSee,  (hen,  oor  prMheament.  We  can  think  of  Matter  only  In  terms  uf  Mind, 
tlrink  of  Hind  only  tn  tvrniii  of  Matt«r.  When  n-o  hnTO  pngbod  our 
Joas  of  tb«  first  to  tl>«  utt«mio>t  limit,  ««  are  rcfurred  to  the  svcuDd  for  a 
flu]  aaswitr ;  and,  when  we  have  itnt  the  Rnnl  aniirsr  of  tho  soetind,  wa  are  r«- 
bfnd  Wck  to  the  flnt  for  an  iaterpretatiuo  of  it  Wefind  tbe  valaeof  z  in  tenna 
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oty:  thon  w*  find  thttvaliM  of  y  in  toniu  of  «,'  and  to  on  v«  cutj* eoDtj^| 
forovvr  wiUiuut  cumuDg  ii4ai«r   u>  a  toInlkiB." — {Priiu^^l*!  ^  Pit/thoi^^ 

esn.)  ■ 

Carrying  a  little  further  this  simile,  will,  I  think,  show  irb<!re  mH 
tbe  iosupomblo  difficultjr  fdt  by  Mr.  Sidgwick.     Taking  x  and  y  at 
tho  Kiibjvotivo  aa<l  objective  activitleR,  unknown  In  their  iiatur«i  wai 
known  oulj  as  phenonieually  caanifested,  and  recogniung  th«  fad 
that  every  state  of  consdonsQess  implies,  immedtatclj  or  remoielr, 
the  action  of  object  on  snhject,  or  snbjoct  on  object,  or  both,  wc  nuf 
ta,j  tbnt  every  state  of  conRoiouHneiu  will   t>«  aymlxttixcd  liy  Moe 
L  modification  of  ss  y — the  phoiiomeually-knowa  product  of  the  two 
>  unknown  factors.     In  otlivr  words,  ary',  *'y,  ai'y',  I'y,  ar'y",  etc., ««, 
will  represent  all   perceptions  and  thoughts.    Suppose,  now,  tbu 
Lthoso  an;  thoughts  about  the  ohjtrct;   composing  some  hypnthcm 
rtmpectiog  its  character  aa  analyeed  by  pbysiciatH.    Clearly,  aU  mcfa 
tbonghts,  be  they  about  shapes,  rvustanees,  montenta,  motcrulrt, 
molecular  motions,  or  what  not,  will  contain  somo  form  of  the  «^J 
joctive  actirity  t.    Now, let  the  thonglits Iw  oonccming  mcnUl^H 
Lcutcs.    It  must  similarly  tmp|ten  that  somo  mode  of  the  wdH^| 
roljeotive  activity,  y,  will  be  in  every  case  a  component.   Now,  ^f^H 
that  tJte  problem  is  the  genesis  of  mental  phenomena,  and  that,  b  ^^k 
■conrso  of  tito  inquiry,  bodily  orgnninttioti  nntl  the  functions  of  ^H 
Isorrona  system  are  brought  into  tlic  eiplonaitou.     It  will  bapfien,^| 
[before,  that  theec,  considered  aa  objective,  have  to  bo  described  s^| 
^  thought  about  in  modes  of  x  y.    And  when  by  tbe  actions  of  tad^f 
Dervoiis  system,  eouceired  objectively  in  modes  of  ay,  and  trt^f 
upon  by  physical  forces  which  are  c>>iiceive<I  in  other  modeaof  gJB 
we  endeavor  to  explain  the  genesis  of  sensations,  porDeptioUiiJH 
ideas,  which  wo  can  think  of  only  in  other  modes  of  x  y,  m  &M 
that  alt  our  factors,  and  thereforo  all  onr  intcr^iretations,  eontsli  HH 
two  unknown  tenn*,  and  that  no  iiiter{>TCtatiou  is  imagtnaUe  "i^| 
irill  not  contain  the  two  unknown  terms.  ^^ 

Wbat  is  the  defense  for  this  apparently  dronlap  proeees?  SJnffB 
that  it  is  a  process  of  establishing  eongntUy  among  our  symbola  ^| 
is  the  finding  a  mode  of  so  symbolizing  the  tmknown  activities  ■■9 
Joctive  and  objective,  and  so  operatitig  witli  our  symbob,  tliat  *U<^H 
aets  may  bo  rightly  guided — guided,  that  ts,  in  such  ways  tfast  ^f 
can  anticipate  when,  where,  and  in  what  qnantity,  one  of  onr  eynHH 
will  be  found.  Mr.  Sidgwiek's  difficulty  arises,  I  think,  from  hn^H 
iDsufltciently  bonie  in  mind  the  stau-mcnts  ma^k  at  the  outsrt,^! 
** The  Data  of  Philosophy,"  that  such  oonoeptions  aa  "are  vital, qm^| 
not  be  separated  from  the  reat  without  mental  dissolntion,  i^^^| 
oasumcd  truo  proviiionalli/  ;  "  thnt  "  thero  is  no  mode  of  estahuB|H 
tbe  Talidtty  of  uny  belief  exc<>pt  that  'if  showing  Its  entire  eonjwijH 
with  all  other  beliefs,"  and  that  "Philosophy,  compelled  to  ii»^| 
thoee  fundamental  assumptions  without  which  thought  U  iraposMllH 
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tlieni  by  showirt;;  ihelr  eon^ntity  with  all  other  dicta  of. 
aOfees,"  In  purstianc*  of  thin  ilistiaclly-avowtd  niodc  of  [trocod- 
Hamc  as  true,  proviMoiiiiUy,  crrtnin  modOM  of  fomiutiiting  tha 
[Ations  of  the  uuknowa  ohjective  aciivity,  certitiii  uiodos  of 
ting  the  nianifcstaiiona  of  the  uDkoown  subjective  activity,  and 
KMiltil^  modes  of  conceiviiig  the  operations  of  the  one  on  the 
rhe«eproTi«ioti«l  .iMurapliou*  huvitig  bccnuirrii-d  out  to  nil  (heir 
encm,  and  these  conscinoncoi  proved  to  be  congniou*  n-ith  one 
and  iriifa  the  original  aHsumptions,  thetie  orit;iiial  nKsiimptlons  . 
fied;  and,  if,  6nally,  I  assert,  as  1  have  repeatedly  asserteJ, ' 
terms  in  vhtch  I  express  my  assumptions  and  cnrry  on  my 
□8  arc  but  symlmlic,  niiit  that  all  I  hitvo  done  is  to  thow  that, 
in  wavH  of  «yuiboItxing,  perfect  harmony  results  —  iuvnriahlo 
It  between  the  synibola  in  wliich  I  frame  my  especlations 
symbois  which  occur  in  experience^!  cannot  bo  blamed  for 
lAStly,  aliould  it  be  said  that  this  regarding  of  every 
MOtititting  eij)ertenc«  and  thoitirht  n*  symbolic  bun  n  very 
aapect,  1  reply  that  these  which  I  sjicnk  of  an  symbols  are  ' 
itively  to  our  consciousness,  and  are  symbolic  only  in  tb^r 
to  tbo  intimate  Reality. 

these  explanations  will  make  clear  the  coherenee  of  views 

(fore  seemed  "fandamentally  incoherent,"  I  fit-l  by  no  means. 

dace,  as  I  did  not  perceive  the  difficnliies  presented  by  tha  . 

m  as  at  first  mode,  I  may  similarly  fail  to  perceive  the  diffl- 

R  this  explanation.    Originally,  I  hftil  intendvil  to  completo 

incipW  of  Psychology  "  by  a  diviHion  tdiowiiig  how  the  n-xults 

in  the  preceding  divisions,  physiological  and  psychological, 

and  synthetic,  subjective  and  objective,  harmonized  ivith  one 

uid  were  but  dUTercnt  aspects  of  the  same  aggregate  of  pho- 

Bnt  the  work  was  already  bulky  ;  and  I  concluded  that  this 

might  be  dispensed  with,  because  the  congruities  to  be 

0at  were  sufficiently  obvious.    So  little  was  I  conscious  of 

vA  "inability  to  harmoniEe  different  line*  of  thought."    Sir. 

L*a  pcrplexitie*,  however,  show  mc  that  such  an  expoiiiion  of 

bBtedfti]. 

merre^  to  the  last  one  of  the  first  objeclioos  made  to  the 
lieoabeologioal  doctrine  set  forth  in  "First  Principles,"  and 
I  the  nveral  volumes  thnt  have  sncci-edcd  it.  I  refer  to  one 
ID  ible  metaphysician,  the  Rev.  James  Marlineaa,  in  an  Cfsay 
"Science,  Xe*<^enoc,  and  Faitb,"  and  which,  effective  against 
ncnt  as  it  stands,  shows  the  need  for  some  further  develop- 
ing argument.  That  9ir.  Martiueantg  criticism  may  bo  nndci^ 
art  quote  the  passages  it  conooms.  Conlinning  the  reason* 
loyed  against  Tfamilton  and  Slansel,  to  show  tlial  our  con* 
of  that  which  transcends  knowledge  is  pottUve,  and  not,  as 
ge,  ruffottve,  1  have  said : 
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"  Stltl  mora  roa&ir«*t  will  thu  tratli  booome  wlim  It  la  obiwmid  that 
conooptiun  uf  tbe  ReUUvo  iUutf  diaappiiitrii,  if  uur  coiwcptlaD  of  itie  Ab«uluiu 
a  pom  netcatlon.  It  U  adraltt«<),  or  ratli«r  it  u  contoad«d,  bj  tli«  writers  I  ha< 
qaotoil  itIiov«,  tUat  ouatrailiotoriM  oia  bo  kuuwo  onlf  in  rclaliun  lo  ea«b  othei 
that  Eiinality,  for  InaUmoe,  l»  untlilnkabk  apart  from  Ita  corrwlatiTO  IneqaaUl; 
and  tlml  thus  the  Relative  can  itsrlf  be  conceivod  onlj  bj  ujipoHitiou  to 
Kon-rol&tlie.  It  la  alw  admlttod,  or  ralber  conl«ndad,  tbat  tbe  GOOWUoaaaMi 
of  a  rolatioa  inipliu  a  eoaaciourouM  of  both  the  related  nenben^  If  we  are 
required  to  oonodra  tli«  rckUon  b«tw««a  tli«B«l»tiTe  «ad  Noo-reUtlve  wllbotit 
batiut  oootdooi  of  both,  '  no  itre  la  Caet  (to  qnoto  the  wonlii  uf  Mr.  Muuael  di&, 
ferently  applied)  required  to  compare  that  of  whioh  we  are  codkIous  nith  tli: 
of  wlilch  wo  are  not  oooaoloas ;  the  compariton  iteclf  being  na  net  of  coiiacioi 
ncu,  und  only  pouiblo  through  the  ooDaeloDaoeM  of  both  iu  otjeetv.^  Vh. 
then,  beooniea  of  the  assertion  Ibat  '  the  Abaolnte  Is  eoncoivcd  mordy  bj  a  ne-' 
gatioa  of  concoivabilit;,'  or  as  '  the  mere  abscooe  of  (lie  ooadiliooe  nnder  which 
ooDScIoumeea  la  poe^blet'  If  the  Non-relatiro  or  Abaoluto  is  present  In 
thought  011I7  ai  a  mere  negation,  then  the  relation  between  it  and  tlie  Hvktivc 
beoomea  nnthlnkablts  bocaiMo  one  of  the  tennt  of  the  relation  is  abitciit  from 
eonacioQiae**.  Aad  if  tiiU  n-lulion  is  cnthiokablc,  then  in  Ibe  KvliUvo  iu«lf 
unthlukabltf,  for  wont  of  itt  antitheals :  whence  roaolta  the  diaappooranoe  of  all 
thought  whatever."— (/irat  PriaeipU*,  |  23.) 


oat 
life       I 

i 


On  tliia  nrgiiment  Air.  Marl  in  cau  oommrat«  as  foUoTB;  fint 
Rtatlng  It  in  otbor  words : 

*'Take  awo;  its  (Lutilhvtio  terio,  and  the  relative,  thrown  into  iaolatios,  b 
Mt  up  aa  abaolot^  and  disappear*  from  thought.  It  la  iDdiipensable,  tbcrcfbrc^ 
to  upbuM  the  Abiolute  in  cxialcnoe.  u  condition  of  the  relntlre  sphere  which 
confltiliitca  our  whole  Intcllectaal  domain.  Be  It  so;  but,  when  asved  <m  thia 
plea— to  preserve  tbe  balanoe  and  iutordcpondonco  of  two  M-relallvea — Uie 
*Ab*olato'  U  abxolute  no  more;  It  la  r«diioud  lu  a  term  t>f  relation;  it  loao* 
therefore  its  exile  from  ihouglit  \  its  diiqiiiiUIii'jition  1*  caiierled ;  and  the 
alleired  aesrlenoe  la  discharged, 

"  So,  ilic  lame  law  of  thought  wliloh  warriints  the  exialeace,  diseolves  the 
inacrutablenoM,  of  the  Ab»o1at«." — (Euayi,  Phil«*ophical  and  Tke^ogiral,  pp. 
188,  187.) 


1 


M 


I  admit  thU  to  be  a  t«ning  rejoinder ;  anil  one  which  can  b«  nat 
only  when  the  moaninKS  of  the  words,  as  I  havu  used  them,  ara  earo* 
fully  <li.'<oriniiaatGd,  and  the  implicationa  of  the  duotrine  Tully  traced 
out.     We  will  begin  by  olcanng  tho  ground  of  minor  misconceptions. 

First,  let  it  be  observed  that,  though  I  have  used  the  word  Abso- 
lute aa  the  equivalent  of  \on-relative,  bcuatuo  it  \s  need  in  the  paa-^^ 
sages  quoted  from  tho  writers  I  am  cootending  agaiiwt,  yet  I  luif^H 
myself  chosen  for  the  purpoaes  of  my  argument  tbe  name  \on-rclative, 
and  I  do  not  necessarily  commit  iiiy-ttlf  to  any  propositions  respecting 
tho  Absolute,  con»dered  as  that  whioh  includc^a  both  Subject  and  01>- 
Jeot.    Tho  N'on-rdiitivc,  as  spoken  of  by  me,  is  to  be  undiirstood  ratha^_ 
aa  tho  totality  of  Being  mmna  that  which  constitutes  the  indiriduoj^l 
conscionaness,  present  to  us  under  forms  of  Holation.     Did  I  use  tho 
word  in  some  llegelian  sense,  as  com]iniheiisirc  uf  that  which  think; 
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«nd  that  which  u  thought  about,  nnd  A\A  I  propoBO  to  tivat  of  ibe 
order  of  things,  not  M  pIicnonK-tiallj'  tnaiilft-atctl  but  a»  iiounH-naUy 
proccediDg,  the  oljj«ction  would  tic  fataL  Hut,  the  aim  being  viuiply 
to  fonnulate  t)i«  order  of  tilings  as  present  under  relative  forms,  tbe 
antithetical  Noa-rclative  here  named  as  implied  by  the  conception  of 
the  lielatire  is  tliat  vhich,  in  uny  net  of  thought,  is  independent  of 
and  licfoiid  it,  rallier  tluin  wliich  t»  iiicluaivv  of  it.  Further,  it  bhould 
be  obaerved  that  Ibis  Non-relative,  spoken  of  as  a  necessary  comptc- 
lD6Bt  to  the  Relative,  is  not  epotten  of  as  a  oonocption  but  as  a  con,' 
tcio'une*»;  and  I  have  in  Bundry  pnnKagca  diRtinguitilied  hi-tween 
those  modes  of  conseiousness  which,  having  limits,  and  conatitutlng 
thought  proper,  are  subject  to  the  laws  of  thought,  and  tbe  mode  of 
consciouHDess  which  persists  when  the  removal  of  limits  is  earricd  to 
tbo  nttermost,  and  when  diittinct  thought  couvcqitcntly  cea»eF. 

This  opens  the  way  to  the  reply  here  to  he  made  to  Itlr,  Jtlartitieau'a 
criticism,  namely:  that  while  by  the  neeossitiea  of  thought  the  R<'la> 
tive  implies  a.  Non-relative;  and  while,  to  thiuk  of  this  antilhesis 
eomplctcly,  requires  that  the  Non-relative  sliall  be  made  a  conception 
proper;  yet,  for  iho  vague  iJiought  which  is  alone  in  thi:t  eai>c  po»»ibk', 
it  BuiBces  that  the  Non-relative  shall  be  present  as  a  conscrlonsiiess 
which  though  undefined  is  positive.  Let  us  observe  what  uccesearily 
happens  when  thought  is  employed  on  thla  ultinuite  question. 

lu  a  preceding  part  of  the  artiele  erilicised,  1  have,  in  various 
waya,  aimed  to  show  that,  alike  when  we  analyxo  the  product  of 
thought  atid  when  we  analyse  tbo  process  of  thought,  w«  are  brought 
to  tbo  conclusion  that  invariably  "  a  thought  involves  rdation,  differ- 
ence, likenet*;"  and  that,  even  from  the  very  nature  of  Life  itself, 
we  may  evolve  the  conclusion  that,  "  thinking  bting  relationing,  no 
thought  can  ever  express  more  than  relations."  AVhat  now  must  bap- 
p<en  if  thought,  having  this  law,  occupies  itself  with  the  final  mystery  P 
Always  implying  tcnns  in  rchition,  thought  implies  ttint  both  terms 
shall  be  moro  or  lests  defined ;  and,  as  fast  as  one  of  them  becomes  in* 
definite,  the  relation  also  becomes  indefinite,  and  thought  becomes  in* 
distinct.  Take  the  case  of  magnitudes.  I  think  of  an  inch ;  I  think 
of  a  foot;  and,  having  tolerably  definite  ideas  of  tbe  two,  I  have  a 
tolerably  definite  idea  of  the  relationship  between  them.  I  Hidmtitutu 
for  the  foot  a  mile;  and,  being  able  to  represent  a  mile  much  Il'«s  defi- 
nitely, I  cannot  fo  definitely  think  of  the  relation  between  an  inch  and 
a  mile — cannot  diKtinguinh  it  in  thought  from  the  relation  between  an 
inch  and  two  miles,  as  clearly  as  I  can  diatiiiguish  in  thought  the  rela- 
tion between  an  inch  and  one  foot  from  tbe  relation  between  an  inch 
and  two  feet.  And  now  if  I  endeavor  to  think  of  tho  relation  hetw<'eii 
an  inch  and  tho  240,000  miles  from  here  to  the  moon,  and  tbo  relation 
between  an  inch  and  tbe  93,000,000  miles  from  here  to  tbe  sun,  I  find 
that  while  these  distances,  praeticjilly  inconceivable,  have  become  little 
moro  than  numbers  to  which  I  frame  no  answering  ideas,  so,  too,  liavo 
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tbe  rclutiouH  bcivccii  nn  inch  anil  viihcr  of  thorn  Iwronui  practical 
incoiiuvivable.  "Sov,  thiit  partial  failure  in  the  |irocc«  of  forming 
tlioaght-relalions,  wkich  Iiappena  even  with  fiuito  luagnitudes  wlivu 
ooe  of  them  becomes  imtoeaae,  becomes  complete  failure  when  one  of 
the  magnitudes  cannot  bo  brought  within  any  limits.  The  rolatioa 
itself  becomes  unix-prcKcntulilc  nt  tho  tumv  tim«  thst  onv  of  it*  tv^^rms 
becomes  nnrcprcsci) tabic.  Nevertheless,  in  this  caso  it  ii  tu  bo  ob- 
served that  tho  nUnost  blank  form  of  rolaiton  prvHcrvH  %  certain 
qualiiativfi  charaoter.  It  is  still  (Ustingtiishable  aa  belonging  to  tU« 
consciousness  of  extensions,  not  to  the  conscionsuesses  of  forces  or 
durations ;  and  In  so  iar  remains  a  vaguely-idcnlitiablo  relation.  But 
now  suppose  wc  n»k  what  happi-ns  when  one  tcnn  of  the  rvlation  has 
W>\  nJmpIy  magiiitndc  having  do  known  limits,  and  duration  of  wlltcU 
Boithcr  beginiiiug  nor  end  is  cognisable,  but  is  also  an  existence  not 
to  be  deSned  ?  In  other  words,  what  must  happen  if  one  term  of  the 
relation  is  not  only  qoantltstively  but  also  qnalitatiTcl j-  unrepresenta- 
ble? Clearly  in  this  ease  the  relation  does  not  simply  cease  to  be 
tliinkaMe  except  as  a  n-Iniion  of  a  certain  class,  but  it  lapses  com* 
pletely.  When  one  of  the  terms  becomes  wholly  unknowable,  the  lai 
of  tUonght  can  no  longer  be  falGUcd ;  both  bccanso  one  term  cannc 
be  present,  and  becauso  at  the  same  time  relation  itself  cannot  l>e 
framed.  That  is  to  say,  tho  law  of  thought,  that  contradictories  can 
be  knoH-n  only  in  n-laliun  to  each  other,  fails  when  thought  attempts 
to  transcend  the  Relative ;  and  yet,  when  it  attempts  to  transcend  the 
lielative,  it  must  make  tbe  attempt  in  conformity  with  hs  law — must 
in  some  dim  mode  of  consciousness  posit  a  Xon-relattvc,  and,  in  com* 
similarly  dim  mode  of  cODSciouHniKs,  a  relation  between  it  and  thd 
Uelaltve.  In  brlcf^  then,  to  Mr.  l^lartineau's  objection  I  reply,  thai  iho  ^i 
insotable  difBcultios  he  indicates  arise  here,  as  elsewhere,  when  thought^H 
is  applied  to  that  which  transcends  the  sphere  of  thought;  and  that»^^ 
jual  as,  when  we  try  to  pass  beyond  phenomenal  manifest  at  ions  to  tho 
Ultimate  Keality  manilbsted,  wo  have  to  symbolixo  it  out  of  sucfa 
materials  ns  the  ])hei]omcnal  manifestations  give  us,  so  wc  have  simut^ 
taneously  to  symbolize  the  connection  between  this  Ultimate  Reality 
and  its  manifestations  as  somehow  allied  to  the  connections  among  till 
phenomenal  manifestations  themselves.  The  truth  Mr.  Manineau^ 
critioism  adumbrates  is,  that  tho  l.tw  of  thought  fails  where  tbe  elc 
ments  of  thought  fail ;  and  this  is  a  conclusion  quite  conformable  to^ 
the  general  view  I  defend.  Still  holding  the  validity  of  my  argtmient 
against  H.-imilton  and  Mansel,  that  in  pursuance  of  their  own  principli 
tho  Relativu  is  not  at  all  thinkable  as  such,  unless  in  contmdtstinetic 
to  some  ezislonce  posited,  however  vaguely,  as  tbe  otlier  term  of 
relation  conceived,  however  indtlinitely,  it  is,  I  think,  conststent 
mj  part  to  hold  that,  in  this  efTort  which  thought  inevitably  makes  { 
pass  beyond  its  sphere,  not  only  does  the  product  of  thought  hceomel 
A  dfjn  symbol  of  n  product,  but  the  process  of  thought  becomes  a  i 
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'armbol  of  a  process ;  and  hcuoe  any  prcdioiun^tit  inferable  from  tbe 
Jftv  of  tbought  caonot  be  asserted. 

B   I  may  fitly  cloM  tbis  reply  by  a  connterKTiticiun.    To  tlio  direct 
defense  of  a  proposition,  there  may  be  added  tbc  iiidirocl  di'fcnsu  tliat 
results  from  sbowltig  tho  untenability  of  an  altcmativo  proposition. 
Htb  criticism  oo  tbe  doctrine  of  an  nnknowable  existence,  manifested 
to  us  in  pbcnoraena,  Mr.  Martiiu-au  makes  in  tlio  interests  of  tl>c  doc- 
trine held  by  bim,  that  tbis  existence  Is,  to  o.  considiTablc  degree, 
hiowable.    We  are  quite  at  one  in  holding  that  there  is  an  indcKiruo- 
tible  coDfcioiunets  of  Power  behind  Appearance ;  but,  it-hereas  1  con- 
tend that  this  Power  eaonot  bo  brought  within  \hv.  forms  of  thou^bt, 
Mr.  MnrltncaD  contend*  tbal  iberc  can  be  consistently  ascribed  certain 
siiribates  of  pcr«onatiiy — not,  indeed,  human  cbaracteristies  so  con- 
crrt«  as  were  aacribed  in  past  times ;  but  slill,  human  characteristic* 
tf  tba  own  sbstmct  and  higher  class.    Regarding  matter  as  inde- 
podently  existing;  regarding, ii«  n\*a  independently  existing,  those 
primary  qualities  of  Body  "which  arc  inseparable  from  the  vcrj'  idea 
vl  Body,  and  may  be  erolved  apnori  from  the  eonsideratlon  of  it  as 
tofij  extension  or  extended  solidity;"  and  saying  that  tu  this  class 
*WoBg  Tripl«  Dimcniion,  Divisibility,  and  IncompressibUity;"  "ill. 
Ihtdncsn  goes  on  to  say  that  as  these 

*'«amot  ataent  themfelm  from  Sodj,  tbej  have  n  reality  coeTal  vitli  it,  and 
^ihaj  atonaily  to  thr  tnatcrinl  dntum  objortivo  to  God  ;  and  bis  mode  of  ao- 
tHl;  witb  regard  to  ilium  luast  be  aiiuilur  to  Ihnt  vhicli  alone  we  onn  think  of 
blldirvctfaig  BpOB  tba  rolationa  of  space,  vii.,  not  Volitional,  to  caase  them,  bat 
Tarihclaa?,  to  think  tliem  onL  Tlie  Secon^lDry  Qualities,  on  the  otbor  hnnil, 
■MiioK  DO  loglesl  tie  to  the  Primary,  but,  being  appendad  to  them  as  contlngvot 
^n,  cannot  be  rofcrrcd  to  anj  dcclurlive  thought,  but  remain  over  as  prodiiets 
vf  IwelnvestiTo  ReoMn  snd  Dvlcrrolnlng  7111.  TbIs  sphere  of  cogultioa  a 
Jt^triori  to  M — wh«r«  vo  cnnnot  movo  a  >tcp  aloDo,  but  linvc  submiHiircly  to 
*«l  apOB  «xperieiic»— b  precisuly  the  realm  of  Divine  orif;iiuililj  :  and  wi'  are 
ttMl  M^iiacloos  when  He  is  moM  fraa.  While  on  tbin  Si-condnrj  Add  hi*  Mind 
■ions arc  thna  cootrarted,  thcT* meet  iu  rv»citiblBiic'i?  at'"'"  upou  tbcPrituarj; 
fcAseviJatlons  of  dodaclife  lieason  tLere  i«  but  one  track  posMliIo  to  ail  in- 
WlgtBOM;  no  HMTirm  arhitrtum  con  intcrchongo  the  false  aud  truv,  or  make 
■•ntkin  one  geometry,  one  scbcme  of  par*  rbvsks  for  ollvorldn;  sad  tbo 
(hMipolant  Areb]t«ct  khnietf,  in  rcolixing  tbeCoimical  eonception,  in  shaping 
ttsorftiu  oiit  of  iamensity  and  determining  seasons  out  of  etemltf,  conld  bat 
ABw  the  tavs  of  corrstnre,  meascro,  snd  proportion." — (Ei4ayt,  J'&iloiophieat 
miTiMUfUal,  pp.  IM,  ISt.) 

Before  the  majw  criticism  which  I  propose  to  make  on  this  by> 
fOtbras,  let  ma  make  a  minor  one.  Xot  only  of  space  rel.ttious,  but 
■Its  of  primary  physical  properties,  Mr.  3lartincau  as«ens  the  ncces- 
wy:  not  a  neoesnty  to  oar  minds  simply,  but  an  ontologiea!  neecB- 
•hy.  What  ia  true  for  human  thought,  is,  in  respect  of  these,  true 
tttolately:  "the  laws  of  curvature,  rac*«nrc,  and  proportion,"  as  we 
Imw  tbon,  KK  DDcliBtigciiblo  even  by  Divine  power;  as  are  also  the 
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Divifiliilitj"  nnd  IncompressibiUly  of  Matt«r.  But,  if,  in  thew  canes, 
Ml-.  Atiivtiiieau  liolda  ihat  a  necessity  in  ibouglit  implies  an  anEveriog 
necessity  in  things,  why  does  lie  rcfraia  from  suying  tbo  likv  in  other 
cases  ?  Why,  if  lie  tacitly  nnwrtH  it  in  respect  of  space- relation*  ftod 
tliv  sl.ittcnl  ftttri'Dutcs  of  Body,  doos  he  not  also  assert  it  in  reapMt 
of  the  dynamical  nttributc^  of  Body?  The  Uvra  confonned  Xo  by 
that  mode  of  force  now  distinguished  as  "energy  "  are  as  mnch  neoes- 
sary  lo  our  thought  as  nro  the  lavs  of  spac^-rclations.  The  axioms 
of  Mechanic"  lie  on  the  name  itlanc  with  the  axioms  of  pure  Math«- 
inatici<.  Xow,  if  Mr.  Martineau  adinita  this,  as  he  eaniiol  but  do — if 
ho  admits,  as  be  must,  the  corollary  that  there  can  be  no  such  man 
festatioD  of  energy  as  that  displayed  in  the  motion  of  a  ptaoet,  sav< 
at  the  expense  of  equivalent  energy  which  preOzist«d — if  ho  draws 
the  further  necessary  corollary  that  the  dtri-cilon  of  a  motion  cannot 
be  changed  by  any  actiou,  without  an  equal  reaction  iu  an  opposito 
direction  on  something  acting — if  he  bears  id  mind  that  this  holda  noi 
only  of  all  risible  motions,  celestial  and  terrestrial,  but  that  lb 
nctivitit's  of  liody  which  affuct  us  iw  secomUry  properties  are  alsOi 
known  only  through  other  forma  of  energy  which  are  e(|utvalcuts  of 
mcchatiical  energy — and  if,  lastly,  he  infers  that  none  of  these  derir-j 
stive  energies  can  have  given  to  them  their  ehamctcrs  and  directions, 
save  by  prersiisting  forces,  Ktatical  and  dytiauiieal,  condttioued  in 
special  ways — what  becomes  of  thai  "realm  of  a  Divine  originaliiy" 
which  )Ir.  Mnriincau  describes  as  remaining  within  the  realm  of 
neeessity  ?  Consistently  carried  out,  his  argumeat  implies  a  univer- 
sally-inevitable  order,  in  which  volition  can  have  no  sneh  place  as  that 
he  alli-gcH. 

Not  pushing  Mr,  Martlneau's  reasoning  to  this  conclitsion,  M 
entirety  at  variance  with  the  one  be  draws,  but  accepting  bis  Matfr 
ment  jnsl  as  it  stands,  let  us  consider  the  solution  it  ofiers  ns.  We 
are  li^fl  by  it  without  any  explanation  of  Space  and  Time ;  wc  arc  not 
helped  in  ooneeJviug  the  origin  of  Matter;  and  there  is  afTonlcd  as  no 
idea  how  Matter  came  to  have  its  primary  atlribntes.  All  the«<!  aro 
tacitly  assumed  to  exist  uncreated.  Creative  activity  is  represeute^l  as 
under  tho  r<-striction«  imposed  by  mathematical  principles,  and  as  hav* 
ing  for  datura  (mark  the  word)  a  subHtancc  wbiob,  in  respect  of  cerlaia 
obaractera,  defies  modifloation.  But  surely  this  is  not  an  interprcta* 
tion  of  the  mystery  of  things.  The  mystery  is  simply  relegateil  to  a 
remoter  region,  respecting  which  no  inquiry  is  to  be  made.  But  the  in- 
quiry innKt  he  ma«le^  After  every  sooh  solution  tliero  arises  afresh  the 
question,  What  are  itie  origin  and  nature  of  tliat  which  imposes  tbi 
limits  on  creative  power?  what  ia  the  primary  God  which  doininai 
over  this  secondary  God  ?  For,  clearly,  if  the  "  Oinuii>otent  Architcc 
himself"  (to  n^o  Mr.  Martincau's  somewhat  inconsistent  name) 
powerless  to  change  the  "material  tlatum  objective"  to  him,  and 
poiverlvss  to  change  the  conditions  under  which  it  exiata,  and  undet 
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»hieh  lie  warks,  th*re  ia  obviously  implied  a  power  to  wliicli  he  is  sub- 
ject. So  tbat,  in  Mr.  Martineaa's  doctrioo  nleo,  tlicro  ii  an  Vliimate 
Untaiovable;  and  it  (liflV-n  from  tliu  ductrloo  Iio  oppO!ir)!  only  by 
iolercaUtiDj;  a  partially  Knowmblo  between  tbia  and  the  wholly 
Kiovable. 

Fuidiiig,  u  explained  above,  that  this  interpretation  is  not  con* 
nflCDt  with  itKclf,  and  finding,  as  jitxt  ehown,  thut  tt  leaves  tho 
MMttial  mystery  uu«olrcd,  I  do  nut  »ee  that  it  haH  an  advnntilgc 
ortr  the  doctrine  of  tbe  Unknoirable  Id  its  un(|uaUfied  ahapi.-.  There 
emiot,  I  think,  be  nior«  than  temporary  rest  in  a  proximate  solution 
wUeb  takes  for  its  basts  an  ultimate  insolubility.  Just  as  thought 
eSBfeOt  be  prvrented  from  piuwing  beyond  Appearance,  and  trying  to 
CtMeire  the  Onasc  bt^hind,  »o,  follon-ing  out  tlie  interpretation  Mr. 
Slntitteaii  offers,  thought  onnot  be  prevented  from  asking  what  Caa«e 
it  ti  which  restricts  the  Cause  he  asdgtis.  And  If  we  must  ndniit  that 
ii*  i)ae*tion  under  this  eventual  form  eannot  be  answered,  may  we 
notu  veUconfc*!  that  the  question  under  its  immediate  furm  eannot 
l»«stw»red?  Is  it  not  better  candidly  to  acknowledge  the  incompfr 
C^netoTonrintelligcnce,  rather  than  to  persist  in  calling  that  an  expla- 
zaatioB  which  docs  but  disguise  tho  inexplicable?  Whatever  answer 
CBcb  nay  givo  to  this  question,  he  eannot  rightly  bhinit!  thoitc  who, 
fisimg  in  tbemselres  an  indestmctiblo  ooDsolousness  of  an  Vliimate 
*^«»»,  whence  proceed  alike  what  we  call  the  Material  Cuiverse  and 
^*W  wo  call  Mind,  refrain  from  affirming  any  thing  respecting  it, 
***(WK  they  find  it  as  inscrutable  in  nature  as  it  is  inconceivable  ia 
*3ltBt  snd  duration. 
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Br  O.  K.  BOOD, 
rsomMB  or  rtrrnio*  in  coLcmiA  ootLsas. 

LECTURE  I. 

^  rODERK  science  has  taught  us  thai  the  portion  of  tho  material 
'^'^  untrerM  with  which  we  arc  acquainted  ix  swept  from  end  to 
^  by  ribrmtiona,  tliat  we  are  immersed  in  a  sea  whose  very  substance 
■  Muianily  pulsating  under  the  influence  of  systems  and  eounter- 
^MtiBi  of  waves,  and  that  even  onr  very  sensations  arc  largely  do- 
fadnit  oo  tho  action  of  tbow  undulations  upon  oursclve*.  Now,  the 
Wa  which  rule  thesi-  waves,  comparalively  speaking,  are  fcv  and 
■l|)le;  tbe  ware«,  taken  by  themselves,  are  modes  of  motion  which 
■n  aoderaloly  intelligible;  they  obey  well-known  mechanical  laws, 
Miean  be  subjected  toordinnry  methods  of  computation.  But,  when 
ncoue  to  consider  tlioir  action  on  living  beings,  tlto  caac  ia  quit« 
>  Two  kcWiM  ilsti«cr«d  bcruru  tbe  XBtional  AmJi-tn;  of  DM!|;n. 
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stt«rotl ;  llie  Kftecis  are  strango,  iiitcxpcct«(I,  anil  tb«  metboc]  oMooi 
produotion  iuvolvod  ia  xajiXeij. 
I        liSt  me  take  some  examples,  and  Uie  first  sliall  be  a  cooirso,  rovj^ 
one,  inTnlving  powerful  eficcU  and  £«nftatioDe.    If,  by  tl»e  aid  of  prx^ 
erly-contriTed  macliiiicry,  wv  communicate  merely  to  the  band  fi(ty  xr!. 
sixty  cDorgvtio  vibrations  lu  a  M-coad,  a  pcsniliar  and  |>owerful  senstt 
lioD  i*  pradnced,  resembling  tliat  of  a  prolonged  electric  shock,  and  t^ 
tbe  same  time  the  band  becomes  cliiiohed,  and  cannot  be  opened  th- 
an effort  of  the  will.    In  tiiis  experiment  the  vibrations  are  comnuta.1 
cated  to  the  hand  by  direct  contact  with  a  oolid  piece  of  metal.    L>e 
OS  select  a  more  rvfiocd  case,  and  employ  as  thq  exciting  canse  twcoti 
or  twcnty-fivti  vibrations  per  sveoiid,  uot  of  metal,  bnt  of  air.    Bdis- 
liolts  foiuid  that,  vben  vibrations  of  this  kind,  or,  what  is  the  niii; 
tMiig,  when  atrial  wares,  forty  or  fifty  feet  in  length,  werv  prvsesltfj 
to  the  car,  the  ret>ult*wa8  not  sound,  bat  an  unbearable  ticklii^  seius- 
tion ;  as  he  shortened  the  waves,  the  eSect  altered  grodnallT,  aolil  tt 
List,  when  thi-ir  length  had  been  rednccd  to  about  thirty  feel,  lie  pu> 
oelvcd  a  low,  deep,  musical  note.     If  wo  undertook  to  extend  \^a- 
periment,  we  should  find  that  shortening  the  length  of  tbe  wave  ismJ 
the  pitch  of  tho  note ;  that  waves,  &tv  or  six  inches  ia  length,  fnmittid 
quite  shrill  notes;  and  that,  finally,  upon  diminisbtDg  the  vravo4cn£tli 
to  three  or  four  tenths  of  an  iiieli,  tJie  sound  would  become  inauilibk' 
It  is  quite  certain  that  vast  multitudes  of  still  shorter  wstm  exist,  IH 
ve  are  deaf  and  blind  to  them;  in  us  ihey  excite  no  sensaUon.  At  itui 
point  there  begins  for  us  a  great  blank,  in  which,  as  l*rof.  Peiie*  one 
remarked,  tliere  is  room  for  the  play  of  not  less  than  a  doieo  or* 
sensea,  each  as  extensive  as  that  of  «ight.    Crossing,  ia  {nugiasIill^  j 
this  rant,  unknown  chasm,  let  as  still  pursue  tbe  shortening  vstss 
and  endeavor  to  trace  their  presence  in  a  new  region.     We  btsis 
with  till-  licavy  vibrations,  the  bammcr-Iikc  strokes  of  a  rod  of 
and  cxctiaiiged  them  for  the  gentler  aSrial  pulses,  bnt  now  xh^  . 
self  has  become  too  ooarse  to  transmit  the  far  more  delicate  aal  no- 
onto  waves  which  we  next  encounter:  this  is  a  feat  which  caaonlrle 
aceonipliithod  by  the  all-pervading  ether.     Oar  new  waves  w*  vtrj 
short;  an  army  of  ten  thousand,  marching  in  single  file,  would  1a1 
room  in  an  inch;  but,  though  small,  they  ore  swift  iu  motion:  tfatt 
will  travel  soren  times  around  the  earth  in  a  second,  aud  then  be  ffl 
pared  for  an  interstellar  journey.     When  they  impinge  on  as,ccDM| 
Bating  for  tmall  tizo  by  vast  number,  they  still  produce  a  pon4| 
sensation— ^c  eall  it  heat.    Tlivir  efTect  upon  the  car  or  eye  n  s^V 
the  fiime  as  tipon  any  other  portion  of  the  body ;  oar  cars  ore  4m 
our  eyes  blind  to  them.     But  the  state  of  the  case  alters  when  tkfl 
length  has  been  reduced  to  about  the  tbirly-thousandth  of  nn  inch;  tM 
now  become  capable  of  acting  on  tho  eye,  and  with  its  aid  we  btfl 
to  perceive  a  faint  n:d<brown  color.    Always  shortening  our  v^ 
length,  we  find  that  tho  tint  brightens  into  a  pure  red  hoe,  ohasM 
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gradually  iuto  an  orange  tint,  and,  gaining  grcntljr  in  luminosity,  bc- 
comea  pure  yellow ;  passing  tlicncu  l)y  gmdationH  into  gr«tn  and  blue, 
it  gently  fntlcs  out  id  a  violet  and  faint  violet-gray  or  laventier.  Be- 
yond Uiis  point  arc  yot  more  minute  waves,  but,  in  pursuing  them,  we 
cuter  once  more  what  a  for  us  a  region  of  rilvnce  and  darkness,  and 
w«  are  compelled  to  feel  our  wny  with  ibc  li«l|i  of  pbotogratpliic  plates. 

Tbe  eeries  of  tints  just  mentioned  is  now  on  the  screen,  and,  were 
it  worth  while,  the  existence  of  HyBtemft  of  invisible  waves  upon  either 
side  coaM  ejiaily  be  domontitrutM].  Tbe  atuteuients  (hat  I  have  made 
load  aa,  however,  a  little  unexpectedly  to  a  rcmiirkulilc  eoncltinion. 
Tboy  show  that  the  beautiful  colors  now  displayed  have  no  existence 
oatcido  of  ourselves — that,  outside  of  ourselves,  there  arc  merely  waves, 
longer  or  shorter.  Color  is  a  sensation  existing  merely  iu  ourselves. 
On  tbe  other  hand,  our  eyes  might  liave  been  made  quite  inttenHible  to 

b  color  while  still  preserving  the  power  of  vision,  and  it  is  not  impossi- 
ble for  us  to  conceive  the  existence  of  beings  to  whom  tbe  luminous 
wavM  might  only  be  what  to  us  arc  the  breukerK  on  a  sea-beach. 

Bnt,  to  roNume:  if  we  allow  all  tbeso  lumiuoufi  wares  to  act  simul- 
taneonely  upon  the  eye,  we  obtain,  not,  as  mit;bt  perhaps  be  cxpceted, 
8  still  richer  and  more  gorgeous  tint,  but  simply  tlie  scosation  called 
white — brightness  without  color. 


. 


Xow,  it  happens  somewhat  remarkably  that  all  tbe  color  acnsatloni 
I  hive  mentioned,  and  all  internii-diate  oni-H,  can  be  apjiroximately  re- 
produced by  the  mixture  in  various  proportions  of  merely  three  pow- 
ders: when  viewed  by  ordinary  daylight  one  of  the  powder*  must  be 
capable  of  reflecting  red  light,  tho  others  yellow  and  blue  light  rc- 
tpoctively,  that  i*  to  say,  they  must  reflect  abundaally  the  waves  ca- 
[Mble  of  producing  tliese  three  aeusations;  tbe  rest  of  tho  waves  fall- 
ing on  tbem  tbey  must  absorb  and  destroy,  to  a  greater  or  less  extent ; 
or,  finally,  in  common  language,  out  of  the  mixture  of  red,  yellow,  and 
Wue  pigments,  all  thf  eclors  enn  be  produced.  This  fact  haH  been 
known  for  ages — it  was  old  in  the  time  of  the  Greeks,  and  probably 
date*  baeic  to  that  early  period  when  the  firKt  Mrioiia  attempts  at 
painting  were  made  by  tho  human  racv.  What  coidd  be  more  natural 
tliao  tbnt  it  should  lead  to  the  tbeory  of  the  existence  of  only  three 
primary  colom,  red,  yellow,  and  blue,ont  of  which  all  tbe  others  could 
bo  compounded :  thus,  orange  out  of  a  mixture  of  red  and  yellow, 
green  by  blae  and  yellow,  and  v\o\h  fri>m  red  and  blue.  This  theory 
was  firmly  ectabllsbfrcl  before  Nciiton'*  time.  During  the  present  cen- 
tury  it  Km»  tho  glory  of  one  of  England's  greatest  physicists  that  ho 
had  strengthened  iU  foundatioas  (it  is  found  In  moat  text-books  on 
physics  and  art),  and  is  to-day  alniont  univirsally  credited  by  paint- 
ers. We  hare  here  upon  the  screen  it*  well-known  typical  expression: 
three  ore riappiug  circles,  tbo  red  one  producing  orange  <rU<:tg\\.qt<»ak» 
TOt.  rr.— 17 
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ibe  yoUow,  uid  violet  where  it  overlies  tho  bluu,  t)i«  y«ltov  ami  blw 
giving  a  bright  greeu,  vhilc  the  ccotrnl  8{>ace,  under  the  aelion  of  all 
tho  colon,  is  vhite  (Fig.  1).  As  I  eaid,  the  diagram  now  on  the  Mreel 
\%  tlifi  ttfpUxU  expre«uon  of  the  old  thcorj-,  and  is  ooDsUuoed  so  aa  u 
humor  as  much  M  possihle  the  ideas  of  its  snpponvn.  If  I  had  se 
lectcd  three  pigments,  and  bone«t]f  worked  ihc  diagram  out  by  th«i 
mixture,  the  result  would  have  been  touch  leas  bnlliiiut  and  attractiva 

Fm.  I. 


Let  me  make  an  actual  experiment  on  this  point :  I  throw  njun 
tho  screen  the  imago  of  three  plates  of  stained  glass ;  their  colon  ire 
red,  yi-Uiiw,  and  blue;  they  ar«  also  rich  and  intense.    These  piece* 
are  arranged  so  as  to  correspond  to  oor  three  colored  circles,  ami,!* 
fact,  where  the  blue  crosses  the  yellow,  a  green  hue  is  actuallj  V^* 
duced,  but  it  is  darker  than  cither  of  its  consUtueutit ;  the  vioirt  is 
much  darker  than  the  red  or  blue,  and,  where  all  the  plates  cra«  »* 
tlio  centre,  we  have,  innieud  of  white  light,  complete  darkness  (Fif 
2).    These  peculiar  strides  in  each  case  toward  blackness  wouM  kan 
been  observed,  if  a  corresponding  ei:pcrimenl  had  bcvn  made  with  anf 
three  piffmrnlJt,  hut  this  at  present  is  a  minor  matter,  and  1  lesnh 
for  the  Confide  rut  ion  of  a  vastly  greater  difficulty  under  which  ihs  oli 
theory  labors. 

Let  us  inquire  how  the  superimposed  yellow  and  blue  glasee*  rtai 
to  produce  green,  Th«  white  light  of  tho  lantern  oonlains  all  ib«  tGf- 
fcrent  himinouit  wave*,  and  it  so  happens  that  the  yellow  inil  lilt* 
glasses  both  agree  mainly  in  trani^mittitig  only  waves  of  a  inediwi 
length,  or,  what  is  tlte  same  thing,  green  light.  This  can  be  prnni 
by  an  examination  with  the  spectroscope,  which  aho  reveals  ibi'fc* 
that  their  agreement  in  this  respect  is  by  no  mean*  perfect,  and  Ual 
the  grwen  niys  arc  also  compelled  to  pay  toll  for  their  paasage,  tloo^J 
in  a  less  proportion  than  the  others.  Exactly  the  same  reasoainf!  >^ 
pile*  to  bine  and  yellow  pigmenia,  and,  from  the  effects  proiltwed  *T 
their  niixture,  it  does  not  in  the  leaitt  follow  that  yellow  and  blM 
light  make  green  light.  This  important  point  I  now  propose  to  Wl ' 
by  what  may  be  considered  a  fundamental  experiment.    For  thi«  I■■^ 
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,  th«  8ap«rpMition  of  the  blno  and  yellow  tinu  fnmhbod  by  po- 
Ed  light  has  Ut«Iy  somctimi'S  been  used,  but,  tboagfa  tli«  rniilt 
'  tbubed  is  qoJtc  corrt-cl,  tt  may  be  objected  tbat  this  experiment  was 
pifenly  well  known  to  Sir  David  Brewster,  the  girat  modem  de- 
fnJer  of  ibe  old  theory,  as  well  as  to  all  the  pbyticifts  who  wvrv  his 
Ukmn;  and  this  knowledge  does  not  seem  in  the  Icnst,  for  more 
Hitai^rtcr  of  ■  century,  to  have  vuikesed  tlieir  confidence.     Nor 
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h  be  perfectly  Mlipfactory  if  I  should  brinp  about  the  nnion  of 
aad  yeUow  light  by  th«  method  of  rcvolring  colored  disks,  as  i« 
ofieo  done;  for,  when  we  come  to  annlyec  thl*  hitter  plan,  ve  find 
It  it  coorirte,  eseenliany,  in  presenting  yellow  and  blue  light  to  tho 
*,  sot  riwaltaneonal y ,  bm  by  a  distinct  succcMion  of  nltemaic  acts. 
>■  trae  that  in  thi»  convenient  mode  of  experimenting  the  rexults 
tlw  SUDC  as  in  that  of  iJmultADCvus  presentation,  but  juflt  tbi« 
iKt  agaia  would  require  proof,  and,  in  a  fondamental  experiment  like 
■  {inwal,  ought  not  to  be  p.iHsr(t  over  in  itilt'nce.  To  avoid  these 
■eBltie*,  I  hare  contrived  another  pbin,  which  will  admit  of  our 
adily  grasping  the  whole  procees,  and  inspecting  it*  quite  simple  de- 
lls. Wo  have  now  u|>ou  the  Mrwn  two  large  squares  of  blue  light, 
d  Msr  thrio  aro  two  corresponding  squares  of  yellow  light  (Fig.  3), 
I  can  readily  contrive  matters  so  that  the  portion  of  the  screen 
b  iUaminaied  by  one  of  the  yellow  iU]uareR  shall  also  receive 
Ggfai  of  a  bloo  square.  This  we  now  have,  and  the  remit,  as  you 
\  b  DoC  the  production  of  groen  Ugbt>  or  of  light  whose  hue  at  all 
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approaches  grcco ;  the  light  is  white,  vilh  s  slight  tint  of  pink  (I 
Now,  in  this  experimcut,  I  have  obtaloocl  our  whiui  light  by  tliei 
actual  mixture  oa  thu  screen  of  yellow  and  blue  light,  fumisbed  bjr ' 
tbe  »atm  two  glamtea  which,  a  little  whilu  ago,  when  supcrimposeti,  j 
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gave  IIS  green  Ugh(.  The  apparatus  is  bo  oonlrivcd  that  the  gL 
eeod  toward  tbc  sereeit  yellow  and  bine  beams  of  light,  but,  before ' 
traveling  far  from  tho  lantern,  theao  beams  are  oanght  by  this  hiigt 
crystal  of  cale-«p.ir,  and  caeh,  a»  you  see,  is  duplicated.  Let  us  pumw 
thiii  matter  a  little  further,  and,  to  fMulitate  our  judgment  of  tbe  tinU, 
I  throw  on  the  screen,  near  tlio  colored  tqiiaros,  a  circle  of  unaltered 
white  light,  for  eompnrivon.  PorbapH  we  hare  fliiled  to  produce  gnen 
light  from  tbe  eirciimsiauoe  that  our  yellow  squares  were  too  br^bt; 
with  a  simple  contrivance  I  can  diminish  their  Inniinosity  without) 
tvriiig  their  tint,  and  the  rate  of  diminntion  you  can  easily  watc 
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the  uncombined  yellow  squaro.  This  apparatus  is  now  acting, 
though  under  its  influence  the  tint  of  thp  central  square  ehanpes,] 
ing  from  white  by  a  eeries  of  gradations  into  bine,  yon  see  that  it 
manifests  no  tendency  to  become  green.  Restoring  tbe  yellow  nquare* 
to  their  original  brightness,  in  the  same  way  I  gradually  cut  down  tlw 
brightness  of  the  blue  squares,  and  yet  fail  to  generate  any  hue  ap- 
proaching green.  ^/ 

A  result  like  this  onght  to  sbsVe,  if  not  entirely  destroy,  our  coB^ 
denee  in  the  old  theory,  but  Helmholtz  has  pursued  the  investigation 
Btill  further,  and  has  proved,  in  addition,  tbat  the  union  of  the  pure  yel* 
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low  aod  blue  light  of  tbc  spcctruin  tteclf  funiiRhcs  not  green  but  white 
light.  Timro  an:  aUo  other  pointfl  of  iilmoit  ociual  innjortnnoe  where 
the  oH  ttioory  \it  ftt  variance  with  the  facta  of  Xature;  some  of  them 
will  be  noticed  farther  on,  but,  for  the  present,  in  sammiDg  ap  this 
matter,  wo  may  say  that,  while  the  old  theory  answer*  tolerably — 
only  indiOVrciitly  well  for  mixture  of  pigments  nn  the  painter's  pal- 
vtte — it  quite  (ails  when  applied  with  any  exactitude  to  th«  explsoa- 
tioD  or  Btady  of  effects  of  color  in  Natnro. 
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SANITATIT  SCIENCE  AND  PUBLIC  INSTRUCTION.' 

Bt  AJfDREW  D.  WHITE,  LL.  D., 
rai>ti>ia*  ov  oaiyst.b  vsitixitt. 

YOU  are  well  aware  that  it  is  not  by  virtue  of  any  special  olaiins 
as  au  iuvestigaior  in  eanilary  scieaco,  or  as  B  student  in  it  to 
aoy  great  extent,  that  I  now  address  yon.  But,  wh<ra  I  was  invited 
to  speak,  it  seemed  a  good  opportunity  to  niako  one  more  point  in  be* 
balf  of  certain  great,  maidy  studies  iu  our  syilem  of  pnblio  intitnio- 
tion,  and  espeoially  ia  our  institutions  for  advanced  instruction,  and 
therefore  an  opportunity  not  to  be  neglected. 

The  generations  that  come  after  ns  will  doubtless  wonder  at  what  this 
age  has  done,  but  I  thiuk  they  will  wonder  lar  more  at  what  it  has  not 
done  Tlicru  will  be  wonder  at  discoveries,  inventions,  reforms — at  all 
oar  conqnemla  in  the  realms  of  mind  and  mattt-r;  but  t  think  the  won- 
der will  grow  wlieu  notice  is  taken  of  the  utter  iiegk-ot,  in  great  sys* 
terns  of  education,  of  the  moat  important  subjects  which  ooonpy  us, 
either  for  material  purposes  or  for  mental  and  moral  advancement. 
Look,  fir»t,  at  the  neglect  of  political  studies.  Here  is  a  great  Itepnb- 
lic,  dependent,  as  all  confess,  upon  the  knowledge  of  those  who  live 
beneath  its  sway.  And  yet  you  may  go  from  one  end  of  the  country  to 
the  other  and  hardly  find  the  slightest  provision  for  any  real  inatruc- 
tloD  in  Political  Science,  whether  it  be  in  political  economy  or  political 
history.  If,  during  the  war  of  our  rebellion,  any  thoughtful  American 
wished  to  find  out  what  that  history  was  in  which  the  germs  of  that 
great  struggle  were  planted  and  developed,  ho  had  to  go  for  such 
knowledge  to  the  publio  leoture-rooni  of  Laboulaye  at  Paris,  or  the 
private  lecture-room  of  Ncnmauu  at  Berlin. 

The  case  is  still  vrox*v  in  r«gard  to  that  great  class  of  studies  oom- 
prahcnded  under  tbo  designation  of  Social  Science.  Every  year  onr 
national  L«gisUtiire  and  some  forty  State  and  Territorial  Lcgtslaturex, 
and  a  vast  number  of  county  and  town  boards,  are  brought  face  to 
face  with  the  most  vital  social  problems.    They  are  called  upon  to 
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mnk<!  great  expenditures  for  the  prevention  and  euro  of  i»aupen)?m^of 
the  repression  and  puniHlitnont  of  crime,  tor  the  treatment  of  lanaticG 
of  rariouH  sorts,  for  th«  care  of  idiote  of  various  gradoe,  for  Ike  special 
trvatmeiil  of  iuehrbtea,  fur  tlie  cure  of  tbc  sick  in  lioHpitftU,  for  gcit> 
cral  meaiiurea  of  prevention,  as  regards  epidemies,  and  yet  no  one 
will  gainsay  my  assertion  that  on  no  subject  are  our  Legislatnre,  and 
all  our  various  public  bodiuti,  so  utterly  blind  as  on  this.  If  wo  look 
at  tb«  rc«uU  of  this  as  regards  cicpeiicliture,  the  case  U  bad  enough. 
The  amount  annually  expended  in  all  our  States  for  this  ptirpos«  is 
cuormous.  The  only  approach  which  ire  bavo  to  the  palaces  of  tbo 
Old  World  an)  in  the  various  hospitals  and  prisons  and  aaylums 
of  the  Xvw.  I  can  speak  of  this  want  of  knowledge  from  personal 
experience^  I  can  stand  in  the  confessional  on  this  subject.  It  has 
been  my  lot  more  than  oncu  to  vote  on  socb  appropriations  in  a  Ic-gi^ 
laitve  body.  I  remember  especially  one  case  where  the  LcgLslatDre  of 
this  State  was  called  npon  to  establish  a  great  asylum,  at  vast  expense 
for  a  certain  class  of  lunatics.  The  case  was  very  pressing.  A  care- 
ful report  from  a  oommi»*ion  ahowcd  that  some  provtsioa  of  this  sort 
muiit  be  made.  A  bill  was  passed,  the  buildings  were  erected,  and 
yet,  when  all  was  done,  we  were  aaanred  by  an  expert,  who  had  no  intei^ 
est  one  way  or  the  other  in  the  matter,  that  all  our  well-meant  bonev- 
olcuce  had,  perhaps,  re«uUed  in  almost  as  much  evil  as  good,  and  that 
the  whole  institution  was  a  failure  as  regards  the  immediate  purposes 
for  which  it  was  erected.  The  simple  cause  for  tliis  wss  that  in  thai 
whole  Legislature,  in  the  lower  House,  in  the  upper  Uouse,  in  tlie  Ex- 
ecntive  Department,  there  was  not  one  person  who  had  eror  given  any 
close  attention  to  subjects  of  this  kind,  and  we  had  bi-eii  obliged  to 
tmat  entirely  to  those  who  coidd  give  us  scraps  of  iufonnation,  no 
matter  how  crude.  Itnt,  if  the  immediate  results  are  nnfortnnate,  tlM 
remote  results  are  still  more  so. 

If  any  oiii;  wishes  to  Bee  what  vicious  methods  of  dealing  with 
grCftt  social  questions  will  produce,  he  has  only  to  look  at  tlie  great 
harvest  of  evil  which  England  is  now  reaping  from  seed  sown' 900 
years  ago,  especially  as  regards  the  treatment  of  her  psuper  and  crim- 
inal cl.isscs.  I  have  said  that  there  is  no  provision  for  thorough  in- 
struction. The  reason  is  twofold.  The  first  is  the  reluctance  of  edu- 
cators to  take  up  new  subjects  of  study,  or,  at  least,  to  present  them 
thoroughly.  But  the  other  and  far  more  effective  reason  is  the  fact 
that  we  have  so  few  institutions  for  advanced  education  which  have 
the  means  to  make  provision  for  sticli  teaching.  The  last  report  of  (be 
Commissiouers  of  Education  at  Washington  shows  that  we  have  tn 
this  country  about  400  establishments  calling  themselves  colleges  or 
universities.  You  may  count  on  your  fingers  all  those  which  really 
have  any  claim  to  either  title.  In  obedience  to  the  demands  of  sect 
or  of  locality,  we  have  gone  on  multiplying  iiistltntions  insufficiently 
endowed,  wretchedly  wanting  in  every  thing  necessary  to  aoientilic 
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iima^Btioa,  ontil  we  hare  now  hardl]^  throv  or  fonr  in  possesion  of 
tbe  BMiU  to  present  any  new  subject  of  Htudy  involving  any  outlay 
fiiriiiTeMt^tion  or  for  di'inunntrittiim.  Tlie  limo  has  come  when  mich 
^riiioa  Bhoiild  be  miid«.  Wbeiher  it  is  to  b«  made  by  thi;  miiiiifi- 
taee  of  privstc  iudii,iduals,  or  by  Stat«  endowments,  is  not  here  tbe 
gaedioD. 

The  proposition  to  which  I  shall  spoAk  c-spccially  is  this:  that  pro- 
Tiiioa  should  be  made  for  inwtruetion  in  Human  Physioloj^,  Hygiene, 
ui[  Sanitsry  Soiitnec,  in  all  depanmeuU  of  public  invtniction  io  our 
pililio  Rchoolx,  by  providing  fundamental  iastruction,  ciipM-ially  in  the 
liaiple  principles  of  physiology  and  hygiene;  in  coUe.ifes  and  univer- 
dtJM,  by  presenting  this  general  inHtmotion  in  a  more  extendt^d  way, 
lad  br  promoting  invoRtigation ;  in  nie(i)cal  coUeguB,  by  giving  more 
fyecial  iBstrufition  in  matters  relating  to  public  and  international  by- 
gjene;  and  tliat,  in  our  departments  of  engineering  and  polytechnic  and 
ttthiological  Hchools,  especial  provition  itliould  be  made  for  instraction 
ioauutArr  engineering. 

in  rvgard  to  tbe  first  of  those  prorisions,  that  for  popular  iiiHlruo 
tiw,  few  probably  are  aware  of  tbe  need  of  them.    Take,  for  example, 
llie  revelation  made  within  the  past  year,  at  the  outbreak  of  yellow 
brer  in  a  Southern  city.   Two  things  in  relation  to  that  revealed  very 
(tiarty  the  evils  of  which  I  speak:  Fintt,  the  cause  assigned  to  tbo 
fisMio  shows  tlie  utter  want  of  sanitary  knowledge  in  the  people  at 
lirge-,  and,  secondly,  tbe  real  cause,  since  revealed,  shows  the  absolute 
Hiadness  to  tbe  simplest  principles  of  sanitary  science  on  the  part  of 
tliose  immediately  oonoomod.     When  the  yellow  fever  broke  ont  at 
Sbrereport,  it  was  telegraphed  all  over  tbe  country  that  it  was  caused 
by  the  removal  of  tbe  obstructions  in  the  river  above  tbo  city.    That 
sutement  went  all  over  tbe  country  unchallenged.     So  far  as  I  know, 
DO  one  thonght  of  exprcKiiiog  doubt  publicly  as  to  the  statement  that 
tbe  yellow  fever  was  cauiieil  by  a  more  plentiful  supply  of  water  at  the 
wbarvoa  of  that  city — tbo  fact  being  that  this  would  conduce  rather 
to  tbe  rcmoral  of  the  CAUses  of  the  disease  than  to  the  prevention  of 
them.   At  last  came  information  as  to  the  real  cause,  and  it  was  found 
that  in  that  hot  olimato  >nen  had  been  allowcti)  to  licap  np  the  material 
is  which  diaease^rros  arise  abundantly ;  that  the  simplest  truths  of 
Haitary  science  had  been  ignored,  and  that  the  consequence  was  per- 
fectly simple  and  natural. 

But  it  it  not  moroty  in  sacli  outstanding  parts  of  the  nation  that 
moA  ignonnce  exists.  It  Is  Hpn-.id  throughout  our  own  country  dia- 
tricCs,  eren  the  most  enlightened  districts,  aii<l  you  will  find  prevailing 
to  many  ^if  our  ooantry  towns  traditions  and  superstitions  in  regard  to 
this  matter  that  are  most  surprising.  You  will  iind  some  of  these 
thing*  which  arc  known  to  be  absolutely  deadly  considered  on  the 
whole  aa  bealthftiL  Strange  an  it  may  seem,  you  may  hear  people  who 
ttke  tbe  papers,  who  are  supposed  to  be  within  reach  of  the  gn*^ 
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soaroes  of  information — you  in»j-  hear  »«ch  people,  I  aay,  mainlaloisg 
that,  aftvr  all,  Uie  vtiuiiatioiiH  of  tlic  oeupool  arc  rather  condaciTe  lo 
hcaltli  ttiAii  to  dinease;  ibst  tkeir  faCbera  lived  aiid  throve  in  such  an 
atinu»j>here,  and  that,  therefore,  it  haa  a  healthy  inflaence.  I  can 
potDt  yon  to  an  encccdingly  pleasant  village  which  I  have  someiimGA 
to  risit,  where,  with  a  pluntifu)  Rnpply  of  water,  thpre  ia  an  absoloie 
want  of  any  ayitem  of  aowerage.  Typlwld  and  typliua  go  ogsag 
tlirough  that  town  every  year  or  two,  making  victims,  yel  yon  can't 
induce  the  people  of  tb^t  Tillage  to  beliere  that  thnr  uneowered  con- 
dition has  any  thing  to  do  with  iu 

But  it  in  not  miTcly  in  tlie  country  d!»triota  that  thU  state  of  thin{F> 
haH  Gxisled.  Up  to  a  very  recent  period  at  least  this  same  ignorance  wai 
nianifeated  in  a  very  earpminj;  degree  in  thia  metropolis.  It  b  now  alxrol 
five  years  gidcc,  witti  two  other  tncmlK-rit  of  our  State  Senate,  I  visited 
this  dty,  and  sat  in  the  ComitilMtioii  for  itxamintng  into  certain  bTaucbi* 
of  tlte  city  adminifltratiou,  and  especially  tnlo  the  conduct  of  Ibit 
branch  which  hnd  the  care  of  the  public  health.    The  state  of  ihingi 
revealed  was  such  as  could  only  exist  under  a  great  and  « idi.*-«pfeid 
ignoranoo  on  the  part  of  oitixcns  of  the  first  principles  of  Sanitary 
Science.    To  give  an  idea  of  this  Ignorance,  let  me  recall,  as  nearly  >s 
I  can,  a  liltio  episode  in  the  investigation ;    It  hapiwnvd  that  tho  Uia 
Jndgc  Whiting,  who  had  charge  of  the  investigation  on  tfac  part  of  thf 
Citisens'  Association,  put  on  the  stand  a  yoang  pbysitian,  who  testified 
that  the  Ilcalth  Officers,  or  Wardens,  or  Inspectors,  were  men  utterly 
ignoniiit  of  the  first  principlrs  relating  to  the  public  health  which 
they  were  appointed  to  pn-acrvc.     In  order  to  rcfnto  this,  the  head  of 
the  Uealih  Department  at  the  time  brought  on  the  stand,  in  perfect  good 
faith,  several  of  these  Health  Officers.    Toward  the  close  of  ihv  exam- 
ination of  t>i«  ftrxt  (one)  of  these  gentlemen.  Judge  Whiting  uk«4 
this  question :  "Did  yon  have  a  case  of  nn all-pox  in  your  ward f 
and  ho  answered,  "Yes,  sir."    Judije  Whilins:  "Did  yon  viwi  the 
patient?"     IfT/nus:    "No,  sir."     Jxidge.   WhUing:    "Why  na!" 
"Witnett:  "For  the aamo reason  that  you  wonid  not;  that  I  was  afraid 
of  taking   it   myself."     Judye  "Whiting:  "Did    the  family  have  aay 
care?"     Wttnfsa :  "Yes,  sir;  tliey  were  * higbjinniclu) '  (hygienics); 
they  doctored  themselves."    As  the  other  witneseee  c*m«  in,  Jndge 
Wliiting  used  this  as  a  sort  of  test  question — as  a  sort  of  key  Iohk 
look  the  system,  and  show  the  utter  ignoranci:  that  prevailed  in  CTtty  | 
dejtartment  of  iL    Every  witness  was  asked:  "Well,  have  yoa  tay 
'highjinnieks'  in  your  ward?"    Some  of  the  witnesses  thought  they 
bad;  some  thongbt  they  bad  not;  some  thought  they  "had  tlKn 
pretty  badly ; "   some  tJiOUght  they  had  them  in  some  parts  of  th« 
ward,  some  thought  they  h^  them  in  other  parts  of  the  ward.    At 
last  the  Judge  asked  a  wituess,  who  bad  been  answering  hit  qnes- 
^OD  in  this  way:   "Do  you   know  what  the  word  'higbjinnicki' 
bsansf "  and  he  replied:  "Teti,  sir,  I  do;  it  means  a  bad  smell  u» 
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bg  froai  dirty  water."  Of  course  the  cJthibition  was  vastly  amas- 
ii>^  bn,  after  all  tho  gultaw  wiu  over,  «  sad  aftur- thought  UL'Ccesarily 
na.i  to  VTcry  thinking  man  tui  to  the  oondition  of  the  groat  nictropo- 
ii^vtieh  allowed  all  ita  dearest  material  ioterestB  to  be  placed  in  Huch 
tmili  aa  thta.  It  may  be  said  that  this  was  tho  remit  of  a  political 
9Mca,bat  it  was  not.  Had  there  been  a  tithe  of  tho  ioHtractioQ 
rticl  ihoald  hare  pr«vatIod — of  that  simple  knowledge  that  tihould 
bn  existed  on  this  subject — suoh  a  thing  would  have  been  iinpot- 
lilile,  so  matter  what  the  political  exigencies  or  arrangements  were. 

So  mocb  for  the  need  of  popnUr  enlightenment  on  this  eubject. 
Iiet,  now,  at  a  higher  range.  It  ia  only  a  lew  years  since  the  country 
ntnartlvd  by  tho  outbreak  of  a  malignaiit  typo  of  fever  in  one  of 
ibt  leading  boarding-aohools  in  New  England.  The  result  was,  th«t 
ttreral  ladi^a  from  the  most  rc^spootablo  lamilies  in  the  country  lost 
Ikeir  Uree.  Tho  school  bad  always  buun  ooiisiilercd  an  admirable  ona 
kwia  under  the  charge  of  a  principal  and  instmctors  in  every  way 
vonby  of  their  oalltng;  but  an  investigation  by  competent  persona 
ibpwed  that  caates  of  aymotic  di»ea«o  lurked  at  every  comer  of  the 
(diSoe,  and  that  the  only  wonder  was  that  the  disease  had  not  come 
wier  and  spread  even  wider. 

Look  DOW  at  tlie  want  of  special  and  technical  instruction.    It  Is 

ink  orer  ten  yrars  since  the  International  CommieBion  on  Quarantine 

Kuttra  sat  in  Paris,    They  did  a  great  and  noble  work,  but  their 

bbots  have  taken  no  such  hold  upon  the  poliay  of  vnriuus  Slates  as 

lUy  ought  to  have  taken.    What  is  the  reason  of  tliis  ?    There  are 

lisirable  Banitarians  in  onr  own  country  and  in  others.     We  have 

•(Tttal  of  wlx^m  the  country  may  justly  be  prond ;  but  the  difficulty 

\  that  onr  institutions  have  not  given  uk  enough  of  them  to  create 

lad  ipread  a  healthy  public  opinion  on  this  subject.    One  or  two,  or 

klf  a  down,  cannot,  in  »o  greatt  a  country  as  this,  accomplish  so  great 

tvaTk,and  especially  tbey  cannot  if  they  are  burdened  with  the  la- 

dnty  of  a  tuctrcipolilan  phYBieian,     T}K!re  is  a  great  want  of 

uutmction  in  our  medical  colleges  in  public  hygiene — liygtenv 

iu  relation  to  qnarantioe  matters,  in  regard  to  the  prevention  of 

in  regard  to  sanitary  provinon  for  the  wants  of  great  dties 

tfatricta.    Again,  if  yon  go  into  any  of  our  interior  States,  yon 

find  tliat  any  thing  like  a  thorough  or  carefully-thought-out  or 

it-out  aystem  of  sewerage  is  a  very  rare  exception  to  a  Tcry 

rule.    Nothing  can  be  more  inadequate  than  the  system 

of  ninc-tenth«  of  onr  cities ;  and,  indeed,  niitU  recently, 

of  yew  York,  with  all  its  magnificent  provinion  of  watei^ 

y,  and  in  spite  of  its  splendid  position  for  drainage,  was  very 

ly  provided  for  in  this  respect.    So  much  for  the  want  of 

diKrent  branches  of  instruction  in  this  great  science,  and  now 

lo  th«  T»medy  which  I  would  propoee. 

Fint,  aa  regards  Public  Schools,  I  would  make  proviaion  for  nii^ 
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initrucl  iou  iu  ihe  elementa  of  Ptiysiolog^'  aud  Hygioo<>,  eilhcr  by  ' 
nse  of  somo  abort  and  plain  t«xt-book,  or,  what  is  still  bclMr,  by 
lectnroa  from  Bomc  computcnl  rcKident  phyelciaQ.  I  coufMS  thiLt  I 
grmtlf  prvfor  tlio  latter  mvtlio<].  Not  only  theory,  bnl  oxperieuce, 
leads  in«  to  prefer  it.  Were  it  not  that  we  law  tnutlc  »  r«ry  great 
mistake  in  our  Bystema  of  publio  instruction,  by  ecvering  our  common* 
school  instruction  from  idrancod  instruction,  we  sbonld  by  this  time 
hnvc  a  bmly  of  tcitchem  in  our  common  Mcbools  nbundnnllr  able  to 
IvL'tuix)  to  tlio  pupils  without  a  text-book.  I  truat  the  lime  will  come 
when  provision  will  be  made  just  as  thoroughly  for  advanced  inslTuo- 
tioD  as  for  primary  and  common-school  instruction,  when  all  will  be 
connected  together ;  when  the  present  illogical  separation  that  exists, 
under  which  priniiiry  and  common-xchool  education  ie  provide*!  for  by 
the  Slate,  and  adranec-d  education  ia  left  very  inadi-qnately  provided 
by  Tarious  religious  denominations,  will  be  done  away  will).  But  at 
present  wo  have  comparatively  few  teaehers  in  onr  public  schools  who 
are  competent,  without  text-books,  to  tesch  a  enbject  of  this  kind; 
therefore  it  is  that  I  would  havo  provision  made,  in  onr  larger  schools 
especially,  for  lectures  by  resident  phy*irians.  That  the  interest  of 
pupils  can  he  roused  in  this  way  I  know,  for  I  have  seen  it  fully  tried. 
It  is  one  of  those  snhjcets  in  which,  with  a  little  care,  the  f^reat  body 
of  school-children  can  be  greatly  interested,  and  this  without  the 
tliglicHt  detriment  to  other  subjects.  The  very  change  of  method  will 
mnko  them  oome  back  to  other  snbjeeta  of  study  with  renewi-d  vigor. 
Next,  as  to  instruction  in  our  Colleges  and  Universities.  I  would 
have  inetruclion  in  physiology  and  hygiene  more  advanced,  STStematic, 
and  thorough.  Those  who  have  read  Herbert  Spencer's  work  on  "Edu- 
oatioH,"  no  matter  what  they  may  think  of  some  minor  ideas,  must 
have  been  greatly  struck  by  that  part  in  which  he  gives  his  esti- 
mate  of  the  comparative  value  of  ditlerent  branches  of  knowledge:. 
Among  those  which  should  be  placed  first  ho  names  Human  Fhystol- 
ogy.  The  reason  is  very  simple.  Human  Physiology  is  simply  th« 
study  i>f  a  machine  which  we  are  to  run,  nay,  which  is  to  run  us  for  three* 
score  years  auJ  ten.  CVrtaiiily  it  is  a  study  wbicJi  falls  very  directly 
to  us.  The  study  of  hygiene  naturally  comes  in  eonncction  with  it, 
and  it  was  in  obedience  to  thi^  idea  that,  in  framing  tJte  general  oour«e 
of  inntniction  for  the  Cornell  University,  careful  prorision  for  phyat* 
ology  and  hygiene  was  made.  An  extensive  series  of  models  was 
purchased,  diagrams  from  Pans  and  London  wore  obtained,  and  what 
was  far  better,  a  young  professor,  who  had  already  begun  to  obtain  a 
roi)utation  not  only  as  a  close  invesligator,  but  as  an  improaske  lectnrer, 
was  set  at  the  work.  The  result  baa  been  most  saltsfaotory.  I  am 
persuaded  that  study  of  this  kind  forms  an  admirable  relief  from 
other  studies,  pursued  in  a  diflbrent  way,  and  for  a  different  purpose. 
In  this  case,  the  study  of  Physiology  and  Hygiene  ha.*  been  made 
very  thorough.    Frequent  and  clone  examinations  have  been  demanded. 
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Ptaott bss  been  made  not  mortly  a  Htody-  for  iiifonnKtlon,  bnt  a  ttndy 
L  for  ditcipline.  Anil  lii.-r«  let  me  saj  tliat,  as  a  etarting-poiDt  forftct- 
■Miific  (tiultM,  tlifi  Btudj  of  Uygicne  and  of  Sxnitary  Science  Eeema 
Kton»  to  hare  great  value.  It  iBRot,pi>rbap8,  tJi*  best  point  tbeoreti- 
[oDy  itota  trliich  to  start,  bnt  practically  it  tias  been  found  to  be  u 
fOpd  u  any  other. 

}f«st,  aa  to  instnictioii  in  oor  Medical  Colleges,  I  speak  bere  with 
gical  diffldecce,  for  tbera  are  thoee  nbout  me  more  competent  to  dis- 
CMine  on  this  snbjeot  than  I  am.  I  am  well  nwur<i  thut  all  the  eSco- 
Btc  IcDovledge  tliat  is  given  to  aanttary  science  in  the  ooittitry,  so  tar 
u  iit  advancvd  brancbea  are  concerned,  is  now  {n^en  in  the  medical 
esOegesL  Bnt  it  seems  to  me  that  not  yet  is  sufficient  place  given 
6r  good  instroolion  in  Public  Hygiene — sufficient  study  of  that  kind 
tUdi  give*  to  town  authorities,  county  authorities,  State  authorities, 
tbe  Rational  authority,  a  body  of  experts  vfao  can  be  relied  upon  in 
Twions  public  emergencies,  or,  indeed,  for  ordinary  care  of  public 
kalth. 

Krxt,  a«  to  instnietion  in  Dr'pnrrtmenta  of  Engineering,  and  in  oor 
Saentific,  Polytechnic,  and  Technological  institntions.     Within  the 
fait  tirenty-fire  years  there  has  been  created  a  science  of  Sanitary 
b^necring.     I  say  within  the  past  twenty-five  yciirs,  although  \ 
\Dmi  that  eogineeriug,  even  in  ancient  tiuK-s,  had  frequent  reference 
lessaitary  coonderstions.     Any  one  who  has  walked  along  the  Tiber 
tt  Rome,  as  far  as  the  month  of  the  Cloaca  Afaiinia,  is  well  aware  of 
thai;  but  it  is  within  the  past  twenty-five  years  that  the  science  has 
been  plaoed-on  solid  foimdations.     Vital  statistics  have  shown  Die  ef- 
fects of  the  introdoction  of  sunli;;ht,  of  pure  water,  and  air,  into  our 
dwellings  and  citic*,  and  engineering  has  shown  us  the  best  methods 
of  inlroduoing  them.    Any  one  who  will  take  up  the  recent  work  on 
lilts  subject  by  Mr.  Baldwin  Latham  will  see  what  great  conquest  haa 
We  been  made.    Tbe  statistics  show  that,  of  seveD  leading  towns  and 
districta  in  England,  snch  as  Croydon,  Ely,  Salisbury,  and  others, 
where  carefnl  and  thorough  modes  of  sewerage  prevail,  the  percentage 
gf  deaths  has  been  reduced  from  forty  to  twenty  per  cent,    I  also  see, 
cslctJatfons  made  on  the  bn:ii«  of  Dr.  Allen's  tfihles,  that  there  is 
iTUig  to  these  distrioUi  [lecuniarily,    T.iking  into  view  the  fact  that, 
srery  death  prereoted,  about  twenty  casea  of  disease  are  prevented, 
will  say  that,  judged  even  from  a  cold  financial  point  of  view,  the 
malt  has  been  mi^ificciit.     What   the  result  would  be  by  good 
modes  of  MnltAry  engineering  may  be  juOg^-d  from  the  statement  in 
Dr.  Lionel  Beales's  book  on  "Disease  Germs,"  whi<!h  is,  thnt  by  a 
good  system  of  sewerage  100,000  lives  might  be  saved  annually  in 

Hot  i  am  aware  of  the  opposition  tliat  will  be  made  to  any  attempt 
to  inimduce  these  studies.  First,  it  will  be  said  that  there  is  little 
aatcrial  in  this  Bvbject  for  advanced  instruolion,  and  that  we  know 
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vttj  little  regorditig  the  causes  or  the  natBTG  of  diMaii4-ii.  That  Ifl 
partly  troe  and  partlj-  not  true.  Uoqueetionably,  the  true  theory  of  i 
diseaee  b  yet  to  be  wrought  uui,  although  every  thing  leads  as  to  sup- 
pose thitt  K'icnoc  ia  nt  last  upon  the  right  track ;  hut,  unqurstionnbly, 
iu  rt^hitioH  to  the  germ  of  dii^^ase,  great  con<]ueetB  are  yet  to  be  made, 
lUid  it  is  a  matter  of  great  gatisfaction  to  me,  and,  I  doubt  uol,  to  all 
of  you,  that  one  of  the  most  csiroful  of  AmeriMn  iovcstigBtors  'a  to 
8p«Jt  on  that  subject  this  evening.'  So,  too,  the  relations  of  0x009 
to  variouH  disi-noue  h  n  matter  in  whioh  oon<[UC»ta  arc  still  to  )>«  made. 
Tliere  lire  muliitudos  of  <)ueatiouB  yet  to  be  solved,  but  still  many 
have  lieeu  solved  already.  And  a  very  great  conquest  was  made 
vhen  it  was  found  that  symotic  di«<;aKe»  had  relation  to  physical 
causes,  and  that  the  cAusee  were  asoertainnhle  and  removable.  So,  too, 
we  have  made  conquests,  as  I  have  stated  already,  iu  sanitary  engi- 
neering. Tliere  is  material  for  study.  Wo  have  made  great  advaaces^ 
in  the  study  of  vital  statistics — there  is  another  object  of  study, 
think  that  this  objection,  fecMc  aa  it  is  at  present,  shonld  rapidly 
come  more  fcelilo  as  science  advances,  and  it  can  have  but  little  weJgl 
among  thoughtful  men. 

But  there  is  another  class  of  objeotiona  which  are  more  constant!] 
made^the  same  objections  that  have  been  made  to  every  change 
the  curriculum  of  study,  from  the  days  of  Erasmus  tmtil  now,  and  t< 
any  liberty  in  the  choice  of  studies.  Those  objectivnx  are  on  the  scor 
*bf  I>iveipline  and  Cnltiirv.  I  remember  once  that,  when  this  objection 
was  made  iu  the  presence  of  the  late  Horace  Greeley,  he  cried  out, 
"  Discipline  1  I  hate  the  word."  Nor  was  this  exclamation  unnata- 
ral.  Few  words  have  done  more  harm  to  the  progress  of  edncation 
than  tbi#.  I  UDi  the  last  to  aay  any  thing  against  what  is  now  known 
as  the  older  system  of  education,  or  of  classical  education  in  generaL 
I  prize  it;  I  love  it;  buU  if  there  were  no  other  argument  to  ahovr 
that  it  is  by  no  means  the  only  mode  of  diecipline  or  study,  the  return 
made  by  the  Commissioners  of  the  English  Government,  after  their 
examination  of  the  Engli«h  public  schools,  is  certainly  proof  on  thisj 
point.  It  is  there  shown  that  seventy  per  cent,  of  the  students  undc 
the  old  system,  carried  out  as  it  is  to  its  very  highest  pouit,  failed 
make  any  worthy  use  of  their  advantage. 

What  arc  disciplinary  stn^s  f  J  maintain  simply  that  they  0x4! 
those  which  for  any  reason  whatever  a  man  takes  hold  of,  and  whic 
take  hold  of  him.  It  matters  not  whether  the  study  be  in  obedienc 
to  natural  lustes,  or  whether  it  be  forced  upon  the  student.  This  is 
the  thing — that  the  study  be  taken  hold  of,  and  that  it  take  hold  of 
the  mind  of  the  person  studying.  Now,  iu  our  primary  instnictioo, 
the  studies  which  I  here  advocato  take  hold  of  great  numhera  of  pu- 
pils ;  tnko  hold  of  them  by  virtno  of  their  being  a  relief  from  other 

'  Prvtiiidol  BaniarJ,  of  Columbia  ColleB*^  prvteated  •  ptpvr  on  "Tli«  Oenn  Thtorj] 
ofDiitaae  \a  iu  Rvlatioiii  Vt  HjKiaae."  u 
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UnJiw— by  Tirtue  of  Uiiar  appealing  to  natural  objects.  Any  teacher 
Tin  bvsr  ni«  out  la  eaying  that,  aa  regards  pupils  of  &d  early  ago, 
tbere  b  no  difficulty  in  tbia  respect.  As  regards  oollegt- m  nod  noiwr- 
ihii^  there  are  but  tiro  things  ou  n-Iiicli  wo  can  rely  to  make  studies 
bbhold  apoD  tbo  miudtt  of  «tudi-ut«,  and  to  receive  thorough  att<?n- 
doa  The  firvt  is,  love  for  them  on  the  part  of  the  stadont.  The  other 
Mttbcir  value  to  the  student  as  regards  his  diroct  aims  and  purpo«vs  ia 
Ii&  We  cannot  in  colleges  and  universities  do  what  was  formerly 
das  in  Kngland — take  the  student  ami  whip  him.  We  have  to  trast 
Uoworthe  other  of  these  two  chms^^B  of  iiicentivea.  Now,  the  num- 
bs it  coastdorablo  of  tJiofo  who,  from  one  motive  or  the  other,  would 
tde  Bp  thia  great  subject  of  study.  All  would  not  do  it ;  tho  majoi^ 
■If,  probably,  wouid  not  do  it;  but,  if  aa  opportunity  wore  ofrvrod, 
Im  satisfied  that  £rom  every  collegt!  and  every  uulversity  would  go 
W  s  body  of  man  not  only  well  instructed  in  the  great  principles 
«tich  uodertie  sanitary  matters,  but  well  disciplined  in  the  obtaining 
ofsooh  iustrucUoD. 
And  now,  as  to  the  other  branch  of  tlie  objection — tho  objection 
the  score  of  Cnltarf. 

I  prize  all  literary  study  as  highly  as  any  person  ought,  but  yet  I 
Biintain  that  there  is,  aft«r  all,  a  higher  culture.  Tlie  very  ideal,  tlw 
'Oygod  of  literary  culture,  is  Uoethe;  and  yet,  splendid  as  he  was, 
An«  is  a  higher  culture  which  he  lacked,  ovcd  from  a  purely  earthly 
P^of  view.  I  maintain  that,  in  the  studies  I  now  urge,  tht-ro  corned 
Cnltore  of  bigh  purpose,  a  cullorc  of  thought  for  onr  fellow-men,  ft 
involviDg  the  idea  of  dnty,  which  certainly  is  worth  any  other 
nn  a[  culture. 

And,  if  any  one  objects  that  tlicne  studies  are  based  upon  Physiol- 

"g;,  wliich  has  led  man  into  dangerous  paths,  that  it  is,  in  fact,  an  un- 

■fe  ttody,  1  woold  simply  point  to  these  words,  uttemd  (m>  long  ago, 

^&om  which,  certainly,  these  objectors  will  make  no  appeal;  "The 

of  the  Lord  is  the  beginning  of  wisdom.*'    There  is  a  great  trath 

words.    We  all  feci  them.    But  what  is  that  truth  ?  what  is 

fnrf     Is  it  the  mere  selliiih  fear  which  tho  African  niitive  feels 

madness  of  bis  fetislif    Is  it  the  mere  grovelhig  fi-nr  which  the 

ih  slave  feels  for  the  tyranny  of  tho  satrap  placed  over  him? 

y  not.    The  only  wholesome  fear  is  that  fear  based  not  on 

dreadof  tyranny,  but  fear  to  viobttu  thoMo  great  laws  by  which 

Divtae  power  which  maintains  and  regnlatcn  thin  uuivente  governs 

ThAX.  is  tho  (ear  which  lies  at  the  beginning  of  wisdom,  and  among 

stiulies,  calculated  to  impress  upon  ns  the  existence  of  laws,  the 

rwlolion  of  which  is  followed  by  penalties  strictly  imposed,  stand  for«- 

Bort  those  to  which  thia  .^Association  is  now  so  worthily  devoting  itaj 

■Ucntion— «tDdies  sure  to  make  the  earth  more  beautiful;  sure  to  maJc«* 

maokiDd  more  reverent  and  noble. 
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THE  DISSIPATION  OF  ENEBGT.' 


bt  a.  p.  WiUJJKO. 

TnB  dissipation  of  iM»rgy  is  a  continuou  proocM,  quite 
maakind  in  iu  nmin  fuiitiirctt  aud  mnlu,  bioob  the  days  < 
Ancienl  pliilutojiliure.     Il  wan  recognized  by  tlicni  tliat  all  me 
motions,  b«iiig  dis&ipated  by  Iriclion,  gradually  diiaintsh,  and 
finally  ceaee  unlesB  maintained  by  external  power.    lu  tho 
of  mod«-n)  science,  the  motion  which  thus  disappears  is  oaavctUA  j 
molar  into  niul ocular  motion. 

It  may  hv.  added  that  molecular  energy,  existing  mainly  io  tbe  j 
ealUd  heat,  tends  to  e^ualizatiou  of  dynamic  equilibrium,  af 
attainment  of  wliicli  it  is  powerless  to  produce  molar  or  mc 
motion,  a  reoonvertioD  from  the  oondition  of  equilibrium  being  ii 
nblc^ 

Accordingly,  tlio  power  to  prodaco  mcchaDioal  motion,  exc 
the  hest  of  the  aun,  which  ia  being  lavished  with  «Hch  prodij 
prodigality,  can  only  last  while  the  sun  continues  to  bo  liott4-r  ll 
other  bodies  in  space.    At  present  it  b  well  understood  tbal : 
rcstrial  nKitivo  power  is  derived  from  this  source  with  the 
unimportant  exoeptiun  of  that  obtained  iiom  tho  tides,  at  the  < 
of  the  earth's  enerj^y  of  rotiilion.     Among  tho  more  obrioua  pr 
of  conversion  of  the  snn'a  molecular  into  terrestrial  molar  motioo 
the  expansion  and  contraction  of  the  atmosphere,  tb«  evaporation! 
condeiieation  of  water,  and  the  less  direct  method  by  r«ctoratia 
polctitiiil  clu'mioul  energy  accomplished   in  vcgelalion,  whcnoftj 
produced  food  and  fuel. 

Bui  it  iw  supposed  riiat  the  iun  will  finally  grow  oold,  and 
reustauce  of  the  etbcntal  medium,  the  evidence  of  wbo«e  exiUe 
found  in  the  demonNtration  of  the  undulatory  theory  of  light,  1 
cause  satellites  to  fall  into  planets,  planets  into  suns,  and  snns  iata| 
common  centre,  after  which,  unk-ta  by  apcoial  tnterposittoQ  of 
power,  darkness,  Bilpnc*-.  and  death,  will  forever  prevMl. 

Thi*  gloomy  pnidiclion  i«  of  course  inconsistent  with  the 
continuous  evolution,  which  obviously  excludes  from  co«micaI  < 
catastrophes  or  extensive  destructive  cfiecta. 

A  careful  consideration,  faowever,  of  the  circnmstaoctfi  which  ^ 
be  likely  to  accompany  the  fulling  of  a  satellite  into  its  planet 
lead  to  the  conclusion  that  this  occurrence  will  not  necessaril; 
eatattrophic    The  process  must  certainly  be  nn  cxcocdingly  storl 
no  progress  in  it  having  been  detected  throughont  all  the 
observationa  of  tho  moon's  motion  extending  over  thousands  of] 

'  Tbe  ReUllon  of  th«  DiMipslion  of  BnnrKT  t»  Oot^cil  BrAluUon.    lUad  i 
PorUaod  msetiag  of  ibe  AmariuaD  A««acI»c]oD  for  lh«  AdnaoraiMti  of  Solace 
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ly  practical  evidenee  whioh  baa  been  adda<!ed  to  proro  tho 
ice  of  a  medinm,  namely,  a  very  slight  duuinatioii  iu  thu  period 
kt  nmrly  evatictic«al  body,  Encko's  Comet,  is  very  far  from  being 
Ete  and  Batufiictory.  The  mam  of  thu  moon  being  enormously 
nr^  it  u  {irobable  that  many  milliona  of  years  will  jiimm  bcforu  a 
mt-ioa  of  her  orbital  period  from  this  cause  will  be  perce]>libli\ 
immcuBO  period*  of  timo  aitributod  to  tho  past  processes  of 
gical  vvolutioo,  aiid  to  the  giippowd  rnvtamorphosm  of  orgaoio 
liK  therefore  very  brief  whoa  compared  with  thos«  required  for  tho 
M  of  eatcJliles  to  their  parent  orbs,  admitting,  as  tbeoretioal  con- 
lllons  seem  to  reqaire,'that  such  returns  are  ultimately  inevitable, 
he  eccentricity  being  diiaini»hi.'d  by  tho  roKi»tuttcc  of  a  medium, 
|K>oo*a  orbit  would  eventually  beoome,  and  afterward  oontiDuo, 
lar*  *o  that  final  contact  would  be  unaccompanied  by  rioleot  col- 
But,  before  the  time  of  actual  contact,  changes  of  form  wonld 
|uced  both  in  piMlct  and  satellite  by  mutual  nttnictiouH,  exem- 
th«  production  of  daily  terrestrial  tidts.  The  iurtrMligationa 
dna,  Thomson,  and  recently  of  Barnard,  in  regard  to  tidal  and 
•aaaX  influenoee,  indicate  that,  even  at  the  present  distance  of  the 
ley  must  cause  elongations  and  contraclionB  of  the  solid  mat«- 
ihe  earth,  which  aro  qui  to  appreciable.  A  considerable  dimi- 
af  th«  distaooe  between  the  earth  and  moon  would  giv«  rise  to 
I  in  the  form  of  tlio  earth,  and  hence  to  bendiugs  to  and  fro  of  its 
shell  even  if  the  earth  were  solid  throughout.  Ttiis  would  bo 
ftoled  by  earthqitakes  and  klmln^d  di!ilurbane«H  far  exceeding 
aitad«  and  dcatmctivcne**  any  thing  of  the  Iciud  now  known  to 
The  frequency  of  these  oocurrenoes  would  be  the  same  as  that 
M  moon's  meridian  passage. 

tcsislADoea  to  this  tidal  action,  however,  would  bo  developed,  in 
equence  of  which  tho  molar  motion  of  rotation  would  be  converted 
molecular  motion,  so  long  a^  the  angular  motion  of  rotation  in 
|rV>dy  waa  different  from  that  of  the  moon's  revolution,  until  the 
tioo*  1>coame  synchronotis  with  the  revolution,  a  condition  already 
red  at  in  the  case  of  the  moon.  Synchronism  oncu  attained  would 
nmao^it,  acceleration  both  of  revolution  and  rotation  oocurring 
Mfstance  ^minishvd,  and  both  at  the  expense  of  the  ])oicntial 
I^T  of  gravity  between  the  two  bodies.  Kach  body  presenting 
Mme  Esea  to  the  other,  no  meridian  pauago  could  tnko  place,  and 
M  no  tidal  action, 

itat  there  yet  rvmnins  to  1>o  considered  a  continnally  increnaing 
ieoer  to  diiitortiou  of  form  conse<)ueot  upon  approsch.  This  elFeot 
td  1i«  produced  very  gradually,  being  spread  over  snob  enormona 
itiou  of  time.  The  carious  and  complicated  foldings  of  the  rocica 
Iu  Appalachian  regions  indicate  that  the  solid  materialjt  of  the 
kare  anAeiently  plastic  to  allon-  it  to  take  on  any  form  toward 
■bnei  of  aafficieot  m^nilode  direct  it,  provided  t&e  times  be 
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THE  DI&SIFATION  OF  £^'£KQT.■  ^H 

bt  b.  f.  walling.  ^^B 

THE  diitsipntion  of  energy  u  a  coDtinuotiM  proco««,  quite  familiar  t« 
tuankiiiii  in  iu  main  fvitturo  uiiil  n-aulia,  since  the  days  of  tfa« 
ftucietii  philosopberR.  It  was  rt>cognii«d  by  tliiim  tbat  all  mccbaaieil 
motiooa,  being  di»sipat«d  by  friotion,  gradually  diminisb,  and  qttMl 
finally  cease  uuleu  maiataiued  by  external  power.  In  tli«  lauj 
of  modern  ecionci-,  tbc  motion  which  thus  dtiapiicars  \%  oonrerted 
molar  into  niolvoular  motion. 

It  may  be  added  tliat  mol«oular  energy,  exLiting  mainly  io  tlie  fo 
called  beat,  tends  to  equaliuliou  of  dyoamio  eqailibriam,  aft«r 
attainment  of  which  it  is  powerless  to  produce  molar  or  meofaaiuoal 
motion,  a  racunr«nion  from  tho  condition  of  eqailibriam  being  impf 
Bible.  ^ 

Accordingly,  tho  |)owor  to  produce  mechanical  motion,  exerted  by 
tbe  heat  of  the  eun,  which  is  twing  Iavi»hcd  wiih  such  prodigioua 
prodigality,  can  only  last  while  tho  sun  oontiuncs  to  be  hotter  than  tbe 
other  bodies  in  space.  At  present  it  is  well  oaderstood  that  alt  ter- 
rcxtriiil  Dintiro  power  is  deriT(!<d  from  this  source  with  the  singlt 
nni  HI  port  ant  exc<-ption  of  that  obtained  from  tho  tidvs,  at  tlie  cxpcac* 
of  the  earth's  energy  of  rotation.  Among  the  more  obrioos  proce^l 
of  oonrersioD  of  the  sun's  molecular  into  terrestrial  molar  motion,  ml 
the  expansion  and  contraction  of  the  atmosphere,  the  evaporation  and 
oondcnsalion  of  water,  and  the  less  direct  method  by  rettorationof 
potential  ehemteal  energy  accomplished  in  vegetation,  wh«noo  gnji 
produoe<l  food  and  fiicL  ^| 

But  it  i«  iiiippo»ed  that  the  sun  will  finally  grow  cold,  and  tluA  X^ 
resislauoe  of  the  cthewtal  medium,  the  eridenco  of  whoso  existeao^H 
fonnd  in  the  demonstration  of  the  nndulatory  theory  of  light,  «fl 
canse  satellites  to  fall  into  planets,  planets  into  suns,  and  sans  into  o^| 
common  centre,  after  which,  unless  by  special  interposition  of  dim^f 
power,  darkness,  «ilcnce,  and  death,  will  forever  prevail.  H 

Tliiti  gloomy  prediction  is  of  course  iooonsi^tcnt  with  the  tliooryiS 
oontinuons  crolution,  which  obviotisly  exclodcs  from  coamical  ccoacn^^ 
catastrophes  or  extensive  destructive  cfTecttL  ^| 

A  caifful  conaidoration,  however,  of  the  circumstances  which  «fl 
bo  likely  to  accompany  the  fulling  of  a  satellite  into  its  planot  mfl 
lead  to  the  concluition  that  this  occorrenco  will  not  neccsestilyS 
catastrophic  The  process  must  certainly  bo  an  exceedingly  stoc  t^H 
no  progress  in  it  having  been  detected  Uirougliout  all  the  reecv^H 
K-rvations  of  tho  moon's  motion  extending  orer  thousands  of  yM^| 

*(%■  Relation  of  the  DiMipsllon  of  EiwrKy  t«  Cou^ed  Brduiaa.    lUad  it^^| 
^  ting  or  tfao  Amerleaa  Ai>*oeiaclon  Tot  ilic  AdrutMneal  of  Seiner      ^| 
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I     Hit  ooJy  practical  eTideaoe  wlitob  ba»  beea  (id<Inocil  to  proro  the 

mistaQce  of  a  medioio,  oamely,  a  rery  slight  ilimiuution  iu  tliu  period 

i    ttfthit  Marly  evuD«i8c«ot  body,  Encke'e  Ooraet,  is  very  fur  from  being 

definite  and  satiiifiictory.    Tlio  nuimt  of  tho  moon  being  enormously 

jrnier,  it  iit  probable  ilial  many  miUioiiK  of  yuars  will  puss  before  a 

(GmnKion  of  ber  orbital  period  from  tbis  cause  will  l>u  purcuptibU. 

I    Hts  immcDse  pciriods  of  limo  attribated  ti>  the  past  proci-tttieit  of 

'    gtcdogical  oroliition,  nod  to  tbo  Biipposod  metamorphoses  of  organio 

lifc,in.'tIi«njfore  very  brief  when  compared  with  those  required  for  the 

.   MoniB  of  aat«llit«s  to  their  parent  orbs,  admitting,  as  ihooretioul  con- 

ridmtioDS  se«m  to  re<iuire,-thBt  snch  returns  are  nltimately  iuevltitblo. 

The  eeceotricity  being  diminiiihi-d  by  the  resistance  of  a  medium, 

I  Ibe  noon's  orbit  would  cvoiilually  become,  and  afterward  continae, 

'  Onnhir,  so  that  final  contact  would  be  unaoooinjianied  by  violent  ool- 

Bhul    But, before  tho  time  of  actual  contact,  ohangee  of  form  would] 

babdnoea]  both  in  platot  and  satetlito  by  niutnal  attractions,  exem*^ 

fKBad  in  the  production  of  daily  tcrrvtriiil  titkt.     Tho  iave<tigntiona 

of  Hopkiuit,  Thomson,  and  recently  of  Barnard,  iu  regard  to  tidal  and 

ffeeeMwnal  iufluence«,  indicAte  that,  even  at  the  present  dj»tun(-e  of  tlio 

■ooo,  tbey  miM  cause  elongations  and  contractions  of  the  solid  mat^ 

rills  of  tha  «anfa,  wbioh  arc  quite  appreciable.    A  considerable  dimi- 

BMtoD  of  the  distance  between  the  earth  and  moon  would  give  rise  to 

i  Angtain  the  form  of  the  earth,  and  heuce  to  bendingit  to  and  fro  uf  its 

I  nKmal  thcll  even  if  the  earth  were  solid  throughout.    This  would  bo 

I  leeampaaiied  by  earthquakes  and  kindred  disturbances  far  exceeding 

I  it  Mgaitad«  and  destructiToness  any  thing  of  tho  kind  now  known  to 

I  aia    Th«  frequency  of  these  occurrcuces  would  be  the  some  as  that 

I  tf  tfa  tnooa's  neridlan  passage. 

I  R«ii*ut)oeB  to  this  tidal  action,  however,  would  be  developed,  in 
I  ttaxqnenoe  of  which  tho  molar  motion  of  rotation  would  be  converted 
I  Ml  nolwolar  motion,  so  long  n»  tliu  angular  motion  of  rotation  in 
Litter  body  was  differeut  from  that  of  the  moon's  revolution,  until  tlio 
■llideos  liocamc  synchronous  with  the  revolution,  a  condition  already 
^■llnd  at  in  the  case  of  the  moon.  Synchronism  once  attained  would 
HiptrmaDent,  acceleration  both  of  revolution  and  rotation  occurring 
^klha  distance  dimininhcd,  and  both  at  tho  cxponjte  of  the  potential 
^■■{y  of  gravity  In-tween  the  two  bodies.  Each  body  prcseottng 
HiMaie  &CKI  to  the  other,  no  meridian  passage  could  take  place,  and 
PCbco  tw  tiilal  action. 

But  there  yet  remaina  to  be  coMiderod  a  ooDtinnally  increasing 

IwJinry  to  diitlortion  of  form  consequent  upon  approach.     This  effect 

VmU  be  |>rodac«d  very  gradually,  being  spread  over  suoh  enonnoas 

Jwatiom  of  time.    The  curious  and  complicated  foldings  of  the  rocks 

ktha  AppaUchiin  regions  indicate  that  the  tolid  materials  of  the 

Htt  an  tuficiently  plastic  to  allow  it  to  take  on  any  form  toward 

^bh  foKM*  of  aufficient  magnitude  direct  it,  provided  the  times  be 
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very  greatly  oxUoded.  Hence,  conaictering  tlie  cxtretne  slownen  of  tlw 
procvM,  it  may  be  rcMonable  to  eonclude  that  the  forma  ultimately 
ddviiloped  would  be  identical  with  those  which  would  be  awumed  by 
liquid  masacs  ha'riiig  the  Esmo  relative  positions  and  velocilies. 

The  determination  of  these  forms  is  a  problem  for  the  mathemft- 
ticinuK.  In  the  ab«euce  of  analynis,  no  n>A«on  i»  manifest  for  sup- 
pOHing  that  the  forms  of  equilibrium  would  be  materially  different 
just  before  and  just  after  contact.  May  tt  not  be  that  the  order  of 
change  would  be  a  parlinl  revi-rsal  of  ovrtuin  supjiosed  processes  of 
the  nubulur  hypolhusis  ?  Tbtui  the  moon  may  be  gnuluully  elongated 
Into  a  closed  ring  which  will  elowly  contract  upon  the  eanli  as  the 
energy  of  angular  velocity  is  gradually  dissipated  by  the  Motion  of 
the  medium.  In  any  event  there  seems  to  bo  no  good  r«B0Oli  to  Ra[^ 
poao  tliat  there  will  be  «uob  a  sndden  leap  in  the  final  osculation  or 
ombraoe  aa  would  result  in  a  catuitrophe. 

The  same  conaideratlona  apply  to  the  gravitational  relations  be- 
tween planets  and  snns.  Other  very  important  relations  Ixitween 
these  bodies,  however,  with  which  organic  life  is  more  especially  con- 
ocrncd,  require  attention.  One  fundamental  requisite  to  all  known 
terrestrial  organic  life  la  the  couvernion,  within  living  bodies,  of 
molecular  energy,  either  into  molar  motions,  or  into  potential  energy 
which  may  afterward  be  thus  converted.  All  living  animals  and 
plants,  therefore,  depend  for  their  exlsteiico  upon  the  passage  through 
their  bodies,  in  tlie  movement  toward  dlstiibntion  and  oqualizatiou, 
of  beat,  lijjht,  and  other  molecular  forces  originating  in  the  snn. 

The  integrity  of  cosmical  evolution  in  relation  to  organic  life, 
accordingly,  seems  to  require  the  mainteuanoe  of  great  central 
laboratories  where  molecular  disturbances  of  suflielent  intensity  and 
quantity  can  bo  continually  generated,  and  their  effects  diatribntcd 
throughout  the  universe.  NotwithFtanding  the  enormous  ezpenditoro 
of  heat  1))-  the  sun,  its  temperature  is  supponed  to  have  been  main- 
tained about  the  Mune  as  at  present  for  a  very  long  period  of  time  in 
the  past,  and  no  reason  is  manifest  why  this  fixed  temperature  wilt 
not  continue  for  a  very  long  time  in  the  future.  Doubtless,  opera- 
tions are  going  on  in  the  sun  which  it  would  be  impotiaible  to  imi- 
tate in  terrestrial  Inlwraiories.  May  it  not  be  that  the  oonditioofl 
of  materials  and  the  circumstances  of  pressure,  chemical  affinity, 
etc.,  are  such,  that  substances  more  elementary  than  our  so-called 
chemical  elements  are  uniting  with  an  energy  for  exccLsling  that  of 
any  chemieul  combination  we  can  effect,  and  so  prodigious  aa  to 
maintain,  si  comparatively  small  expenditure  of  material,  the  sun's 
temperature  at  that  enormouN  di-grce  which  marks  the  di$*Ociatitm 
point  of  tlie  tremviidoufly  energetic  combiuaiionP  The  duration  of 
the  combination  or  combustion  would  thus  be  prolonged  to  an  en<q^^ 
mouxly  remote  period.  At  last,  when  all  the  potential  energy  due  I^M 
this  j>iirticular  reaction  became  exhausted  by  the  oombinatiou  of  iX^ 
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)  iptciil  materule  reqaired  for  it,  noir  mntcrials,  wliosp  dissociation 
I  had  a  lower  teinperatnro,  and  which  hml  cuiiKvijuontly  bccu  yre- 
Tuiiod  from  combiDing  pn:vi»uHly,  would  COiomviica  upou  a.  etniilar 
pMCM  of  oombuttioii.  jViid  so  wfi  may  Hupposc  combiniition  t<i  follow 
MBUDfttion.until.fioall}-,  perhaps  at  a  time  whcu  the  planets,  fnigliicd 
nth  Iheir  living  iuhabitantx,  have  begun  to  arrive  at  the  eun's  sur- 
be^  kiBg  sfter  iht.'  finni  uf  the  latti  combustion  have  expired,  it  baa 
ilKtflwcoiiut  a  babitublc  gtohu,  liKlitcd  uiid  hvnted  or  Mrrvvd  by  other 
■tltalar  forces  firoiu  distant  orbs  wbcro  Dew  condition!!  cauM?  now 
ilhanieal  oombinations,  and  oonveniotts  of  newly-developed  potential 

Finally,  giving  ptay  to  the  imagination,  may  wc  not  suppose  fur^ 
fttr,  that,  in  a  unircr*!:  rxU'iided  lliruugboiit  itilinttu  «[iiiC(.%  proveMCft 
if  conMiitraiioii  similar  to  those  supposed  in  the  nebular  hypothe«l4 
lai  vipplemeutcd  by  proce»«ea  like  those  here  indicated  will  go  oa^ 
((•mr,  evolving  vrorids  of  oontiDualty-increasing  magnificvncc,  per^ 
bfi  bhAbit«d  by  living  occu|KUita  of  inconcuivably  transcendent  and 
tpaoding  faculties  ? 


KEWS  FROM  JUPITER. 
Bv  BICBABD  A.  PBOCTOK,  B.  A. 

WE  planet  Jupiler  has  passed  during  the  last  year  (broogh  a  ■IngU' 
lor  process  of  change.  The  planet  has  not,  indeed,  assnmed  ft 
tor apfkcarance,  bat  has  graduulty  rcwunied  its  noiinal  anpect  after 
Ihnv  or  four  y<-■a^l^  during  which  the  mid  zone  of  Jnjiiter  has  bc«n 
iglow  with  a  peculiar  ruddy  light.  The  zone  is  now  of  a  oriiamy- 
•tile  color,  ita  ordinary  hue.  We  have,  in  fact,  reached  the  close  of 
■  fuiod  of  disturbanec,  and  have  received  a  dolinito  answer  to  quM- 
tiau  which  had  ariitnn  as  to  tlkC  reality  of  the  change  described  by 
Hmmr*.  Many  astronomers  of  repute  were  dispiified  to  bi>lic-ve  that 
lb  peeiiltarities  recently  obser\-©d  were  merely  due  to  the  iualriimeuts 
Vilh  which  the  planet  has  been  observed — ^not,  indeed,  to  any  fault  in 
ttua  ia«tnimvn(s,  but,  in  fact,  to  their  good  <pialitici  in  showing 
4i4»r.  A  eoRsidentble  numtier  of  the  earlier  aacounta  of  Jupiter's 
(hkngvof  aapect  came  from  observers  who  used  the  cora[iaratively 
lism  form  of  telescipo  known  as  the  cilvorod-glass  reBectors,  and  it 
^  9^  knowo  that  these  imttraments  arc  particularly  well  suited  for 
iitfly  of  color-changes.     Nevertheless,  observation*  madi?  with 

tonlinary  refracting  t«lescope  were  not  wanting;  and  it  had  begnn 
IW  recognised  that  Jnpitcr  really  had  altorcd  remarkably  in  appi>ar> 

V,  rvea  before  that  gnidual  prooeM  of  chnogo  which,  by  restoring 
tu<n]  atpeet,  enabled  every  telescopUt  to  assure  himimlf  that  there 

1  been  no  illusion  in  the  earlier  obsorvationo. 
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I  propoM  now  to  dL»cu«t  c«iiain  oniuMcrjt  ioni  irhich  appSni 

me  to  iti<lic4t«  tltc  nature  and  probable  mi-siiiiig  of  the  pbGUomRU 

which  have  recently  be«n  observed  iu  Jupiter.    Il  ■evma  to  mt tlw 

these  phenocDoiia  arc  full  of  lutcrost,  whether  considered  in  thcmnolte) 

or  in  connection  witli  tho^  circani«'taticos  on  which  I  had  be«u  M  U 

L  h»»e  tlui  thdorj  t)int  Jupiit-r  i«  «  planet  altogether  unlike  our  i 

Foonditiun,  Kiid  certainly  uufil  to  be  the  ttbodu  of  living  crcalurcs. 

I  would  first  direct  special  atteulion  lo  the  fjict*  which  bare 

ascertained  respecting  the  atmosphere  of  Japiter. 

It  dvK-s  not  appear  to  bav«  been  noticed  as  a  remarkablv 
stance,  tliat  Jupiter  should  have  an  atmosphero  recogniiablu  from, 
.distant  station.  Yet,  in  rvnlily,  this  circumBiaDcc  is  not  only  wMt 
Iremarlukhle,  hut  is  positively  Iireiplieablc  on  any  tfavorj  by  wUeb  J» 
piier  is  rej^arded  as  a  world  resetubliug  our  own.  It  is  certain  AU, 
except  by  tho  cffoots  produced  when  clouds  form  and  diasipatr-,oorttf' 
restrial  atmosphcro  conM  not  bo  recognised  at  Jupiter's  distance  wkk 
any  tctvscopic  ]M>wpr  yet  applied.  But  no  one  who  has  studied  Ji|^ 
ler  with  udisjuntc  riii-anti  vnu  for  a  moment  fail  to  recognin  tfct  £Mt 
that  tJie  signs  of  an  atmusphero  indicate  much  mort:  than  ihv  acn 
fonnation  and  dissipation  of  clouds.  I  speak  here  aft<-r  a  curt-fn]  sivlf 
of  the  planet  daring  (he  [at«  opposition,  with  a  rery  fine  i«fleMia( 
t«Ic«copo  by  Browning,  very  gcnrroHsIy  placed  nl  my  disposal  hyLepl 
Lindsay  ;  and  I  fu'l  »3ti»fii.-d  that  no  oue  can  Mtudy  Ju|>tlrr  for  nm? 
hours  (on  a  single  night)  without  becoming  convinced  thai  the  rto»i 
masses  soen  on  bis  disk  have  a  ifejofA  comparable  with  their  len^b  oA 
brvudth.  XoWftbc  depth  of  terrestrial  cloud-mtustt  would  at  JnpiKr'i 
kdiatanoe  be  an  alxolutrly  crane«ecDt  quantity.  Tho  Kpan  of  bi*  iA 
'represents  about  61,000  miles,  and  his  satellite*,  which  took  link  dm 
than  points  in  ordinary  telescopes,  are  all  more  than  3,000  mikf  in  &■ 
amvtcr.  I  am  satisfied  that  any  oiiO  who  has  carefully  stmlird  d* 
behavior  of  Jupitvr't  clond-bdl*  will  find  it  difUcult  to  belirrc  tbl 
their  depth  Ls  le^s  than  tbc  t  weutietb  part  of  the  diameter  of  the  baM 
satellite.  Conceive,  however,  what  the  depth  of  an  atmosphere ' 
be  in  which  cloud-musse*  a  hundred  mile*  deep  were  floating  1 

It  may  bn  H«kcd,  however,  in  what  s«iise  such  aii  atmoMplxm 
be  in<.-xplicable,  or,  nt  leaitL  irreconcilable  with  the  theory  that  Ji 
ia  a  world  like  our  earth.    Such  an  at  niospherc  wotdd  be  in  strict  | 
portion,  it  might  be  urged,  to  the  giant  bulk  of  the  planet,  and  i 
relative  agreement  RC<-init  more  natoral  than  would  boapcfCMtt 
reapondractt  between  the  ilepth  of  the  atmosphere  on  Jnpiicr  aad  i 
depth  of  our  earth's  atmosphere. 

Bnt  it  must  not  be  forgotten  that  the  atmo^pbera  of  Japit«r  ii  I 
Iracted  by  the  mas*  of  the  planet ;  and  wmv  mtber  rcniarkahlc 
leqncnct's  follow  when  we  pay  ailvnlion  to  thia  couiideratioD. 
course  a  great  deal  must  be  assumed  in  nn  inquiry  of  the  sort.    Sint^" 
^MTcr,  we  are  discussing  the  question  wbetlter  there  can  b«  uj  ■ 
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seinblan(r«  belwocn  Jupit«r  and  onr  carllj,  ire  may  safely  (so  fitr  na  our 
inquiry  ia  conoomGd)  proceed  on  tbc  nstumptioD  tbat  tbo  Ktniospherfi 
of  Japiuir  doc«  not  difTcr  grcsitly  in  constitntlon  from  thm  of  our 
earili.  W«  may  fiirtlier  asauine  ibal,  at  ibo  upper  part  of  ibe  oloud* 
layers  we  ee*,  the  stmospherio  pressure  is  not  inferior  to  that  of  our 
atmosphere  at  a  b«igbt  of  ecvcn  miles  abore  the  soa-levcl,  or  one-fourth 
of  tbo  prossuro  nt  our  *«a-lcvel.  Combining  lbe«c  aKKumptious  with 
tJie  conclusion  just  inentionisl,  ibat  Iliu  ctouiMuyirra  are  at  k-ast  100 
wiles  \a  depth,  wo  are  led  to  the  foUowiii^^  (lingular  reaolt  u  to  the 
pressare  of  the  Jovian  atmosphere  at  the  bottom  of  the  cloud-layer: 
The  atmosphere  of  any  planet  doubles  in  pressure  with  dceoent  throngh 
equal  difitanccx,  thesu  distanooi  dcpcuding  on  the  power  of  gravity  at 
tlin  plan«t'«  lurfaee.  In  the  case  of  our  earth,  the  pressure  i*  doubled 
with  descent  through  about  3}  miles ;  but  gravity  on  Japit«r  is  more 
llian  2J  times  as  great  as  gravity  on  onr  earth,  and  descent  through 
If  mile  would  double  the  pressure  in  the  catv  of  a  Jovian  atmosphere. 
Now,  100  miliM  oontaia  this  iliHtanoe  (1{  mile)  more  tbau  «uveniy-ono 
^mes;  and  we  must  therefore  double  the  pressure  at  the  upper  pai-t 
of  the  cloud-layer  wventy-one  auccessire  litnea  to  obtain  the  pressure 
ftt  the  lowor  part.  Two  doublings  raise  the  pressure  to  that  at  our  sea- 
Iwd;  fttid  the  rcmuitiiiig  sixly-iilne  doubtingti  would  n-fult  in  a  press- 
are  exceeditig  that  at  our  searlerel  so  many  times  that  the  number 
representing  the  proportion  contains  twenty-one  fignres.'  I  say  teouli 
result  in  such  «  pressure,  because  in  reality  there  are  limits  beyond 
which  atmoephoric  pressure  cannot  be  increased  without  changing  the 
oomprviMd  air  into  tliv  liquid  form.  What  those  limits  are  wo  do  not 
IcnoT,  for  no  pressure  yet  applied  baa  cliunged  common  air,  or  either 
of  Its  chief  constituent  gases,  into  the  liquid  form,  or  even  produced 
any  trnoe  of  •  tendency  to  assume  that  form.  But  It  Is  easily 
shown  that  tliere  must  be  a  limit  to  the  increase  of  pressare  which  air 
will  utislain  without  liquefying.  For  tlio  density  of  any  gaa  changes 
pTO]>ortioiiately  to  tlie  increase  of  pressure  tmtil  the  gas  is  approaching 
the  state  when  it  is  about  to  turn  liquid.  Xnw,  ftir  nt  the  »ea-lev«l  has 
a  d<^'ii*ity  equal  to  less  than  the  000th  part  of  tlie  density  of  water ;  so 
tlmt,  if  tbo  praauro  at  tbc  seadevcl  were  increased  900  times,  either 
the  density  would  not  increase  proport  tonally,  wbieti  would  show  that 
the  gaa  was  approaching  the  density  of  liquefaction,  or  «J*«  the  gaa 
wonid  be  deusor  than  water,  whiob  must  bo  r«garded  as  utterly  impos- 

'  Tb«  problitn  b  Uke  Um  waU-known  one  nUiIng  ta  tbc  price  of  ■  hcrw,  vhcro 
Mt«  firttrinf  wta  to  )>«  p«id  Ibr  tho  fint  nail  uf  S4  in  II10  ibou.  a  Iitir-pmn<t  for  U10 
next,  a  pmnjr  tvt  tha  third,  nt«  ptooe  for  the  fourth,  intl  m  od.  It  inij  b«  Intur- 
Mtlsg  M  Mnw  or  mj  r«*il«n  lo  Inro,  llial  If  we  want  to  kita*  rou)(lilf  tliv  propmlion 
In  wlitch  111*  firnl  nuinbtr  Is  IdotmsmI  b;  tnj  gitca  nutntMr  of  doublliip.  »e  bkvs 
oalj  la  mulili'lj  lb«  numbor  of  doublinitt  by  I'otluv  sod  add  1  ta  ih*  lat«]|nl  part  al  tbo 
rwuli.  lo  icka  itie  nnnibcr  of  dlgttiri  In  tlio  number  ropi'SsontSng  tfae  reqalffd  jiraponloat. 
Tbu*  multlpt^lo)!  M  \>j  t'„ihi  SjIrM  7  (DQiiloollng  fnollon*};  and  Ihmlbrc  lbs  nuabsr 
of  fulhltig*  in  the  hone  problem  Is  reprtaontcd  bf  aa  vnj  of  8  fSitfph, 
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t  siltlc.    Or,  if  any  one  is  dispoeed,  for  tho  sake  of  argament,  to  ■iviufl 
'  titat  a  gas  {at  ordinary  lemperaluns)  may  bo  as  dense  ae  water,  tb Ji 
wo  need  proceed  but  a  tow  Ntvps  furthdr,  incrcasinj;  tbe  proMure  about 
L  18,000  limos  iitnu-ad  of  900  timcsi,  to  have  tlii}  dviiMty  of  piatinumh- 
^tcad  of  tbal  of  water,  and  no  oiio  is  likely  to  luaintain  tbnt  av  air 
could  cxi»1  to  the  gaseous  fonu  nith  a  density  equaling  lliat  uf  lb« 
dcatpst  of  tho  element*.    Wv  aro  still  an  onormons  way  beliinJ  tbe 
number  of  tirenty-otie  figures  meiilioned above;  and,  Lnfact, if  nrtUf 
posed  the  pressure  and  density  to  increase  cotiliuually  to  the  nMDt 
implied  by  tho  number  of  twenty-one  tij^ures,  ve  sbould  have  a  den- 
sity «xcc«ding  that  of  platinum  iDoro  than  tcD  thousand  tuillioiu  <( 
QuUioni  of  limes  I 

Of  CDUnw:  thill  ii»[i]>oiiition  is  utterly  monHtrou«,  and  I  hare  mody 
indicated  it  to  show  huw  dilBouliies  crowd  around  us  in  anyattfopt* 
to  show  that  a  resemblance  exists  betireen  the  condition  of  JnpM 
and  that  of  our  eartlt.    The  assumptions  I  made  were  eafficicnily 
LfliodcTute,  be  it  notieod,  fiiioe  I  simply  regarded  (1)  the  air  of  Jqiittr 
ras  com}>osed  like  our  own;   (2)  the  pressure  at  tl>c  upper  pAitf^W* 
clond-layer  as  not  less  than  the  pressure  far  above  the  higliest  rf  »■ 
terrestiial  cumulus  clouds  (with  which  alone  the  clouds  of  JupitrriR 
comparable) ;  and  (9)  tho  depth  of  his  cloud-layer  as  about  otm  ^"^ 
drud  miles.     The  first  two  assninpliona  eaniK>l  fairly  l>e  departed  fito 
to  any  coitsiderable  extent,  without  adopting  tbe  conclusion  tiist  tU 
atmosphere  of  Jupiter  is  quite  unlike  that  of  our  eanh,  whit-h  i»  pr^ 
cisely  what  T  dwirt-  to  maintain.     Tlie  thini  i«,  nf  counw,  open  to  sfr 
tack,  though  1  apprehi!tid  that  no  one  who  baa  observed  Jupiitraid 
a  good  telescope  will  question  its  justice.     Hut  it  is  not  at  all  ecMotiil 
to  tbe  argument  that  the  assumed  depth  of  the  Jovian  atmMfbcM 
tbonld  be  even  nearly  so  great.     Wo  do  not  need  a  third  of  our»«T>J 
of  twciity-oue  fiipin.'*,  or  even  a  seventh  part,  since  no  one  who  Ml 
Studied  the  exji^nmeDtal  researches  made  into  the  condition  cf  gi^| 
and  vapors  can  for  a  moment  suppose  that  an  atmosphere-  IJhit^J 
could  remain  gaseous,  trctpl  at  an  ertormoudi/  high  tanperatMJt^t 
pn-XKUre  of  two  or  ihn-e  hundred  atmosphere*.     Sui;h  a  preSMUlM^| 
be  sttaiued,  retaining  our  first  two  assumptions,  at  a  depth  of  i(i^^ 
fourteen  miles  below  tho  upper  part  of  the  cloud-layer.    This  is  *^^M 
the  six-thoarandlh  part  of  the  diameter  of  Jupiter;  and,  if  any  »<"^^ 
of  .■wimufHuy  can  believe  that  that  wondirfblly  complex  and «bw|fl 
fill  cloud-en  vet  ope  which  surrounds  Jupiter  b:iN  a  thickncM  o(t^| 
Kban  the  six-thousandth  part  of  tlio  planet's  diameter,  I  would  nc^M 
"mend  as  a  corrcntivo  the  careful  »tudy  of  tbe  planet  for  an  bovfl 
two  with  a  iiowerful  telescope,  combined  with  tho  eonEidcratioia  Bj 
the  tbirkiicss  of  a  spider's  web  across  the  tcli-woj-ic  fitld  of  viewWwB 
■nffice  to  hide  a  brendlh  of  twenty  milt-*  on  Jiqiiier's  disk.  H 

Bat  we  are  not  by  any  means  limited  to  the  reasoning  here  isfl 
ented,  convincing  as  that  reasoning  should  be  to  nil  who  bavestsfifl 
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tbo  n<pc«t  of  JiijiitiT  with  Adequate  teU-scopio  power.  VTc  have  in 
JuiiiU'r'H  me^ii  •iL-nslty  an  argnnwnt  of  irrcaUlible  forco  ngaiiiHt  tbo 
only  TtCT  which  iMiabl«s  as  «vca  hypothctically  to  eBcapc  froin  th« 
eoncIiLsione  just  indicated.  Lc4  it  ha  granted,  for  the  sake  of  nrgu> 
mont,  that  Jiipilcr'x  c  loud -lit}' rr  !«  le^a  than  fonrtfion  inilcs  ia  dt-]>l)i,  »o 
that  wo  are  frts'd  for  the  tu<»m<!Dt.  from  the  infiToiice  that  at  tb<i  lowvr 
part  of  tlto  atinuspbere  there  is  either  an  iutense  beat  or  Hm  »  dviieity 
U»d  pRMure  incompatibto  with  tho  gaseous  condition.  We  cannot,  in 
Uila  caM,  strike  off  mor«  thitn  twoiity-i-ight  milcB  from  the  |<)aiiet'a 
apporoDt  diainvtdr  to  obtaiu  the  real  diamctor  of  his  solid  globe — 
•olid,  at  leant,  if  we  are  to  maintsia  the  theory  of  hiM  rcKcmblance  to 
our  earth.  This  leaves  his  real  diameter  appreciably  the  Humo  na  his 
•pparcDt  diameter,  and  ns  a  rcxult  wo  have  the  mean  density  of  hlg 
solid  ijlobo  eqnni  to  n  fourth  of  the  earth's  mcaa  density,  precisely  as 
when  wo  leave  hi*  atmoflphcre  out  of  the  question.  Xow,  I  apprehend 
that  the  time  has  long  since  jiiasscd  when  wc  can  gc-rionsly  proceed  at 
this  stage  to  say,  as  it  was  the  fashion  to  nay  in  tcxt-bookg  of  aMtron- 
omy,  ""^icTcfore  the  sabstance  of  which  Jupiter  is  oomposed  mu«t  be 
of  less  apeoific  gravity  than  oak  and  other  heavy  woods."  We  knov 
that  Brewst«r  gravely  rc-aooncd  that  the  solid  materials  of  Jupiter 
Ight  bo  of  the  nature  of  pumiec-stoiie,  ho  that,  with  oceans  resem- 
bling oun,  a  certain  latitude  was  allowed  for  inorcasc  of  density  in 
Jupit«r'ii  interior.  Uut,  in  the  presence  of  the  teaofaings  of  spcotro- 
Kopic  analysis,  few  wonld  now  care  to  maintain,  as  piobablc,  so  pro- 
poHtcrous  a  theory  as  this.  Every  thing  that  bas  hitherto  been  learned, 
T^apeoting  the  cooHtitution  of  the  heavenly  bodies,  renders  it  quite 
anlikely  that  tbo  elementary  constitution  of  Jnpitcr  differs  from  that 
of  oar  earth.  Again,  it  was  formerly  customary  to  itpealc  of  the  pos- 
eibility  that  Juptier  and  Saturn  might  be  hollow  globcH,  mcro  shells, 
composed  of  niateriaU  as  heavy  as  berrcKtrial  elements.  But,  what- 
ever opinion  wc  may  form  n*  to  the  ponsihility  that  a  great  intensity 
of  heat  may  vaporix«  a  portion  of  Jupiter's  interior,  we  know  qaito 
certainly  that  tbcfL-  must  l>e  enormous  pressure  thrAnglioni  the  whole 
of  the  planet's  globe,  and  that  even  a  vaporous  uncleus  would  be  of 
great  doiiaity.  For  it  is  to  be  remembered  that  all  that  I  have  said 
above  respecting  tlio  possibility  of  gases  esiHliug  at  great  pressures 
applies  only  to  ordinary  temperatures— suob  tcmpcrntures,  for  example, 
as  living  creatures  can  endure.  At  exceedingly  liigb  tcmpemtures 
much  gr«aler  pressure,  and  therefore  much  greater  density,  can  be  at- 
tained witbotit  liquefaction  or  solidification.  And,  in  considering  th« 
efft'Ct  of  precsore  on  the  materials  of  a  solid  globe,  we  raunt  not  full 
into  the  mistake  ofsnppoiing  iliat  the  strength  of  sucb  solid  materiaU 
can  protect  the  material  from  compression  and  its  elfects.  Wc  must 
extend  our  conceptions  beyond  what  is  familiar  to  as.  We  know  that 
any  ordinary  mass  of  some  strong,  heavy  solid — as  iron,  copper,  or 
gold — is  not  affected  by  its  own  weight  so  as  to  change  la  MTWA.M.t%\n 
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an  appreciable  extent.  Tlie  gabstanci^  of  a  masa  of  iron  forty  or  fifty 
fi-et  bigh,  would  be  the  same  in  Etnicturo  at  the  bottom  as  at  the  l-zp 
of  the  mass;  for  tha  Etrciiglli  of  Ihc  metal  woul<I  rcHiRt  any  cbango 
which  the  wc-iglit  of  tliu  miLUti  w-onld  (otlicrvru«)  tend  to  produce  But 
if  there  were  a  cubical  mountaiD  of  iron  twenty  mileK  high,  the  lownt 
pait  would  be  abHoIut«ly  plastiu  under  the  preesnre  to  which  il  would 
be  snVijected.  It  would  tichnvc  in  nil  rctpectH  as  a  fluid,  inMiniu'li 
that  if  (for  convcoicDcc  of  illuHtrution)  w«  Hnpposc  it  inoloKcd  wiihiii 
wall*  made  of  some  imaginary  (and  imposubW)  substance  which  wodM 
yield  to  no  pressure,  tlien,  if  a  |>onion  of  the  wall  were  removed  nes/ 
the  base  of  the  iron  mountain,  the  iron  would  flow  oat  like  water' 
from  a  bolo  near  the  bottom  of  a  cukIc.  TIic  iron  would  continus  ts 
run  out  io  this  way,  until  the  mass  was  reduced  several  milM  b 
height.  In  Jupiter's  case  a  mountain  of  iron  of  much  leM  be^bt 
would  be  eimilarly  plastio  in  its  lowor  partx,  »)mply  be«aose  «f  tbc 
much  gnrAtcr  attractive  power  of  JupittVa  miLxs.  Tliua  we  see  ibit 
tlkC  conception  of  a  hollow  interior,  or  of  any  hollow  »paoca  throa{t 
out  the  planet's  globe,  is  altogether  inoonaiatent  with  what  is  ksAn 
of  the  conUitntion  of  even  the  Stro&geet  materiaK 

How,  then,  arc  we  to  explain  tbc  relatively  small  mean  dcniily  *^ 
Jupiter's  globe  ?  On  the  supposition  that  bis  atnotpbcro  is  Irm  thta 
fourteen  miles  deep,  we  cannot  do  so ;  for  there  is  nothing  hjpoli# 
lOAlintbe  above  considerations  respcctiiig  a  solid  globe  as  IsrgeV 
Jupiter's,  excepting  always  the  assumption  that  the  globe  it  Ml 
formed  of  substAnoes  unlike  any  with  which  we.  arc  familiar.  Enfl 
this  iissumption,  though  it  ia  one  which  few  would  care  Ui  utaiaUiaB 
the  present  position  of  oar  knowledge,  amounts  after  all  to  an  aiu* 
eiou  of  the  chief  point  which  I  am  endeavoring  to  maintain;  iliiM* 
way— but  a  very  fanciful  way — of  inferring  that  Jnpiter  is  utt«^  JiK 
similar  to  the  «-anb.  Rejecting  it,  as  we  safely  may,  we  find  tlusw'*] 
density  of  Jupiter  not.  merely  uneiplaintd,  but  manifestly  inexpliciUL  I 

All  oar  reasoning  has  been  based  on  the  atsiunption  that  the  >'* 
mosphere  of  Jnpitcr  exists  at  a  tera[K'mturv  not  greatly  difirting^" 
that  of  our  own  atmosphere.    If  we  assume  instead  nn  vxctc^nf'f 
high  lem]>erftture,  abandoning  of  oonrwe  the  su|i{>ositiott  that  Jn^iM  i 
is  an  inhabited  world,  we  no  longer  find  any  circumstaneea  wliicfc  i 
self-contradictory  or  incredible. 

To  begin  with,  wc  may  on  snch  an  assumption  find  at  once  a) 
allel  to  Jupiter's  case  in  that  of  the  son.  For  the  sun  is  an  oft  i 
tiacling  bis  atmoephcrie  envelope  and  the  maU-rial  of  his  oirs  W* 
or  liquid  surfJace  (if  he  has  any)  far  more  mightily  than  JnjiUtrW 
been  known  to  do.  All  the  difficidlies  considered  in  the  case  of  J'l' 
ter  would  be  enormously  enhanced  in  the  case  of  the  sun,  if  we  forp' 
tbo  fact  that  the  sun's  globe  is  at  an  intense  heat  from  sati^ce  (o  "^ 

*  The  (Act  oT  prtHure  In  rmdaring  troa  and  oibfr  meiab  phaiic  bu  !*■  a|^ 
iDMiUlIf  delwndDcd.    <^t.«tvtl  baa  bw n  maiU  loD»w«laM*t  like  water,  «iidir| 
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tT«.  XoTT,  wp  know  thnt  the  eun  is  intooaely  bot  because  we  feci  tbe 
b«at  that  lK«[iuts,  and  rocognuo  thu  intcnso  lustre  of  liis  photoephero; 
80  tliat  w«  are  not  in  danger  of  orerlooking  this  important  circum- 
■tMioe  in  tiU  condition.  Jupitctr  givcK  out  no  livnt  lliat  wu  can  foul, 
and  ae*i)n.'<lly  Jupiter  dovs  not  i*mii  an  iiiiviiHo  light  of  his  owii.  But, 
irli«n  wc  find  that  dilliculties,  precisely  correspoiidiii^  in  kirxl,  though 
not  in  degree,  lo  those  which  we  should  encotintor  if  we  discussed  the 
Iod'b  condition  in  forgctftihii'^fKof  bis  intense  hrat,  iixiMt  also  in  tbo 
case  of  Jupiter,  it  apjifjtr*  manlfvat  that  wc  inny  Bafely  atlopi  the  con- 
clnMion  that  Jupitor  La  intenselj  heated,  though  not  unarly  to  the  saioc 
degree  aa  the  soil 

We  hare  thus  been  led  by  %  perfectly  distinct  an  iadflpeniflBiit 
lln«  of  reMoning  to  thv  very  conehiRioii  wlii4.-h  I  lutvr  advocated  ^^ 
where  on  other  ground*,  viz.,  that  Jupiter  is  in  fact  a  initii:itnrc*  son 
as  rcKpecis  heat,  though  emitting  but  a  r^tntirely  small  proportion  of 
light.  I  would  invite  special  attention  to  the  circumstance  that  the 
evidence  on  which  this  conclusion  lia^]  Iwitn  baited  was  already  cuinn* 
lative.  And  now  a  frenh  line  of  evidence,  in  it»elf  dctnoiintrativc  I 
coDoeirc,  has  been  addnceiL  Moreover,  1  hare  not  availed  myself  of 
the  argnment,  very  weighty  ia  my  opinion,  on  which  Mr.  Mattiea 
Williame  has  based  similar  conoloaions  reaped ing  the  temperature  of 
Jupiter,  in  bis  interesting  and  valuable  work  called  "  The  Fuel  of  the 
Sun."  I  fully  agree  with  bim  in  regarding  it  as  a  reasonable  aasump- 
tiOD,  tb<iagli  I  caniM>t  go  so  far  as  to  regard  it  as  certain,  tliat  every 
plani't  has  an  atmosphere  whoso  mnsa  corrwpoiids  with,  or  \&  even 
perhaps  actually  proportional  to,  the  masn  of  the  planet  it  surrounds. 
If  we  make  such  an  uHsumptiou  in  the  case  of  Jupiter,  we  arrive  at 
ooDclnHtons  cloufly  reacnililing  those  to  which  I  have  been  led  by  the 
above  process  of  reasoning. 

Tlius  many  lince  of  evidenoo,  and  some  of  them  alisoliitely  demon* 
Btrative,  in  my  opinion,  point  to  the  concltision  that  Jupiter  is  an  orb 
instinct  wiUi  fiery  energy,  aglow  it  may  well  be  with  an  intense  light 
which  ia  only  prevented  from  manifesting  itself  by  the  cloudy  envel- 
ope which  enshrouds  tbe  planet. 

Uut,  BO  soon  as  we  regard  the  actual  phenomena  presented  by 
Jnpitcr  in  tlie  light  of  thin  hypothesis,  we  find  the  means  of  rc«dily 
intetpreting  what  otherwise  would  appear  most  perplexing.  Chief 
among  the  phenomena  thus  accounted  for,  I  would  place  the  recent 
ooloiHihaDges  in  the  equatorial  zone  of  Jupiter. 

What,  at  a  first  view,  could  appear  moro  surprising  than  a  change 
affeclii^  the  color  of  a  xone^haped  region  whose  surface  ts  many  times 
greater  than  the  whole  surface  of  our  earth.  It  Is  tnio  that  a  brief 
ehange  night  be  n-adily  explained  as  due  to  such  changea  as  occur  in 
our  own  air.  I^argo  regions  of  the  earth  are  at  one  time  cloud-covered, 
and  at  another  free  from  otoods.  Such  regions,  seen  from  Venus  or 
Mercury,  would  at  ooe  time  appear  while,  and  at  the  ot1i«T  v«)'Q!k& 
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tSl)ow  vhaiever  color  the  actual  eurfac«  of  tlie  grouuil  miglit  pOHH 
vhi-'D  vifwed  as  a  whole,  lint  it  scvtus  3ltogclh«r  imiMMible  to  ll 
plaia  in  ibis  way  a  i-Iiniigi;  or  *vnv*  of  cliangi-a  ocoupjnng  manT  j«att, 
M  in  lh«  caoff  of  lli«  riweut  color-clmngva  of  Jupiter's  bvll.  I^  jm 
not  be  mi!inDdcrstoo<l.  I  am  uot  m-ging  that  (lie  cbaogee  in  Jupiut 
are  not  dnc  to  tho  fonnation  and  (lii^fipation  of  cloada  id  hie  atai» 
phcrc.  On  th«  contrary,  I  lulicvD  that  they  arc  ^VTaat  m«in»  lo  b» 
incrcilitile  i*,  lh«  lappodtion  tbat  we  bavv  here  to  deal  with  mA 
ohangi'a  aa  ocour  iu  our  own  air  in  coiiiteqiivnce  of  volar  action. 

I  do  not  loso  sight  of  tJto  fact  that  the  Joriat)  year  is  of  long  te*- 
tion,  and  that  whatnrcr  cliangcs  take  place  in  the  atmoepliera  <i 
Jupiter  through  aolar  action  might  be  expected  to  hi;  oxcvediaglj 
alotr,    Nay,  it  is  one  of  the  strongMt  argiinii-nta  against  the  tbemy 

-that  solar  actiou  is  chiefly  in  que!>ti(iD,  that  any  solar  changed  vooU 
bo  ao  slight  as  to  be  in  effect  scarcely  perceptible.  It  la  not  cotnnonl; 
insisted  npon  in  onr  tcxt'hooks  of  nktrxiaomy — in  fact,  I  have  aertr 
acen  the  point  properly  noticed  anywhere— that  the  i>ea«onal  ebaogu 
in  Jupiter  correnjiond  to  no  greater  ntative  change  than  occurs  la  «a 
daily  snp])ly  of  solar  heat  from  aboat  eight  days  before  to  abonl  tight 
days  after  the  spring  or  aulnmo  equinox.  It  is  incredihlu  iliM  •• 
itight  an  effect  as  this  should  produce  tlioso  amaung  elianges  ii  At 
condition  of  the  Jovian  atinoophcre  which  have  urtqucstioBablyiMB  , 
indicated  by  the  varying  asj^ct  of  the  equatorial  souo.  It  is  imiiM 
that,  on  the  one  band,  the  seasonal  changes  should  be  slow  and  sligl* 
so  far  as  they  depend  on  the  son,  and,  on  the  other,  that  the  fiia  tt^ 
Dot  rule  so  nlrsolntvly  over  the  Jovian  atmosphere  as  to  cause  aaf  l*^ 
ticnlar  attuosphcHc  condition  to  prevail  ttiiclianged  for  yearf^ 

If,  however,  Jnpiter's  whole  mass  is  in  a  state  of  intense  bal-^ 
the  heat  is  in  fact  suflicient,  as  it  mnst  be,  to  maintain  an  effbcliiei^ 
sistance  against  the  tremendous  force  of  Jovian  gravitation— we  <■ 
uudcnttaiid  any  changes,  faowe%'er  ainaxing.  We  can  see  how  VM- 
mona  quantities  of  vapor  must  continnally  be  generated  in  the  lonf 
regions  to  be  condensed  in  the  upper  rt^ons,  either  direcllraVon 
the  imnc  in  which  they  were  generated,  or  north  or  n^utb  of  it,a^ 

■  cording  to  the  prevailing  motions  in  the  Jovian  ai-mospliere.  i^K 
although  we  may  not  be  able  to  indicatv  tbe  precise  reason  vfcy' 
one  time  tbe  mid  xone  or  any  otlier  belt  of  Jupiter's  earfnce  sbnaU  £■* 
hiblt  that  whiteness  wbicb  indicates  the  presence  of  clouds,  tail  d 
■notlier  should  show  a  coloring  which  apiwars  to  indicate  that  u* 
glowing  mas*  )m-1ow  is  partly  dtselosed,  we  remember  that  iIm  difr  j 
ealty  corresponds  iu  character  to  that  which  is  presented  by  the  jAr- ' 
nomena  of  solar  spota.  We  cannot  tell  why  sun-spots  should  •»* 
and  wane  in  frequency  during  a  period  of  about  eleven  years;  W 
thia  doea  not  prevent  us  fntm  adopting  such  Opintona  aa  to  llii)  X** 
di tion  of  the  sun's  glowing  photosphere  aa  are  suggested  by  the  i^ 
harior  of  the  spota.  ^^^ 
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It  may  be  Mkcd  whether  I  ri'i;nril  Uur  riirMy  glow  of  Jtipiti-r's  eim»- 
torial  u>ne,  durinj;  the  in'riod  of  illsturbaiice  Inii^ly  ]>a»iii-d  lliroiigh,  as 
due  lo  tin-  iuhereiil  light  of  glowing  maitor  imdcrneath  his  deeji  aad 
clond-ladcn  atmosphere.  This  appears  lo  mo  on  the  whole  the  most 
probnhlc  hypotheMS,  though  it  U  hy  nn  meniiR  cerlnin  thiit  the  mtUly 
oolof  maj  not  be  dtic  to  the  actual  conNiitiilion  of  the  plaiii.'1'ii  vapor- 
Otts  atmosphere.  In  either  case,  bo  it  noted,  we  should  perceive  in 
this  ruddy  light  the  inherent  lastre  of  Jupiter's  glowing  mass,  only  ia 

>  o«M  wo  BBB11D10  that  that  Itistrv  is  itself  ruddy,  in  the  other  wv 
ippoM  that  Uglit,  originally  irhitv,  tiUiii<*fl  tlirongh  ruddy  vapor- 
tnasses.  It  is  to  be  n--membered,  however,  that,  whichever  view  we 
^adopt,  wo  must  assume  that  a  considcrahlo  portion  of  the  light  re* 
Jved,  even  from  thc«c  portions  of  lb«  planei'K  disk,  mu"t  have  been 
"Teflected  sunlight.  In  fact,  from  what  we  know  about  the  actual 
quantity  of  light  received  fVom  Jupiter,  we  may  be  quite  eeMaiii  that 
no  Tory  large  portion  of  that  light  is  inherent.  Jupiter  shines  about 
aa  brightly  aM  if  be  went  a  giant  eumnliiri-clond,  and  therefore  almost 
as  white  aa  driven  snow,  Tims  be  sends  us  much  more  liglit  than  a 
globe  of  equal  eiKe  of  sandstone,  or  granite,  or  any  known  kind  of 
carili.  Wo  get  from  hira  about  three  times  n«  much  light  as  a  globe 
like  our  moon  iu  substance,  but  a*  large  as  Jupiier,  and  placed  where 
Jnpiter  is,  would  reflect  toward  the  earth  ;  but  not  quite  so  mueb  aa 
we  shonld  reeeive  from  a  globe  of  pure  snow  of  the  same  sixe  an4 
similarly  plaeed.  It  is  only  because  largo  parts  of  the  surface  of 
Jupller  are  manifestly  not  white,  that  we  aeem  compelled  to  awnmc 
that  some  portion  of  hi«  light  is  inherent.  But  the  theory  that  Jnpiter 
is  intensely  hot  by  no  means  requires,  as  some  mieitakenly  imagine, 
that  he  should  give  out  a  large  proportion  of  light.  His  real  solid 
or  li^joid  globe  (if  he  have  any)  nMgbt,  for  instance,  bo  at  a  white 
beat,  and  yet  so  completely  elond-cnwrappcd  that  none  of  its  light 
oovld  reach  us.  Or,  again,  bis  real  siirfaee  might  be  tike  red-hot 
iron,  giving  out  much  heat  but  very  little  light. 

\  shall  g1o«c  the  present  statement  of  evidence  in  favor  of  what  I 
bogin  to  regard  as  in  itlfi-vX.  a  dvmonitratvd  theory,  with  the  account 
of  certain  ajipearnnces  which  have  lieen  -iresented  by  Jupiter's  fourth 
satellite  during  recent  transits  across  the  face  of  the  planet.  The  ap- 
pearancrs  referred  to  have  been  observed  by  several  tclcscopists,  but 
I  will  select  an  aecouut  given  In  the  monthly  notices  of  the  Astro- 
nomical Society,  by  Mr.  Koberts,  F.  R.  A.  S.,  who  observed  the  plai>et 
with  a  fin«  telescope  by  Wray,  eight  inches  in  aperture.  "  On  Starch 
20,  lft7a,'*  h«  saya,  "  I  obser»-od  Jupiter  about  8  v.  «.,  and  found  tl>o 
fourth  satellite  on  the  disk.  I  thought  at  fint  it  must  be  a  nhadow ; 
but,  on  referring  to  the  Xauticai  Almanac,  found  that  it  waa  the 
foartb  satellite  itralt  A  friend  was  observing  with  me,  and  we  both 
agreed  llint  it  was  a  very  intense  black,  and  also  waa  not  qnilc  round. 
We  each  m.vlo  independent  drawings,  which  agreed  perfectly,  o.t\<V 
COD&ider  tliat  the  observalioD  waa  a  perfectly  rtViaWe  ov\«.    "^  w  wj^SA 


4 


44* 


THE  POPULAR  SCIEXCE  MOA'THLT. 


not  imngiiiu  tliat  Kucti  an  iDtcuRcl]^  lilack  oViject  would  Ixt  tl«!l>le 
ofTthv  (lUk,  and  waited  vritli  boiuc  ira))aiiciicc  to  see  tbe  emmioti,  btit 
■were  disappointed  by  fog,  whitili  cxino  on  juet  at  the  critical  tiin?." 
Another  obson^^r,  ii»iiig  a  Iclcttcopv  onl}*  two  inclKH  in  aperture,  sav 
tbe  satellite  when  ofl*  tlie  diak,  so  tluil  maiiifoallj-  iIm  UaokiicM  vu 
mvrvly  ail  effect  of  contrasL 

In  eoiiaideriiig  this  remarkable  phenomenon,  we  moat  not  fo: 
that  the  other  »alc)tile«  do  not  look  blaok  (thongh  «onio  of  tliem  I 
dark)  whi'ii  croKiiiig  Jupitcr'a  disk,  so  that  u-e  have  to  denl  wii 
ciroumiilauce  peculiar  to  the  fourth  or  ouiermost  satellite.  N«vcr 
lees,  we  seem  preclu'led  from  Hiippof^ing  that  any  other  difierenoe  ex- 
ists betwoen  tbU  i^AttUite  and  thv  otlii.-r:>  than  a  certain  inferiority  of 
llghtrellecttDg  power.  I  might  Indeed  find  an  argument  for  tbv  vinr 
which  I  hare  sng^esled  as  not  im))robable,  that  Jupiter  is  a  heai-MD 
to  his  satcllilc-s,  *\n<x  the  thrvo  innenno^t  would  be  in  that  case  much 
batter  warmed  than  tlic  outermoat,  and  tliereforo  woiih)  \iv  mnch  more 
likely  to  be  cloud-encoropaewd,  and  so  would  reflect  more  lighL  But 
I  place  no  great  reliance  ou  reasoning  eo  ingenious,  which  bIbimIb  much 
aa  a  pyramid  would  stand  (theoretically)  on  ita  apox,  The  broad  face 
that  a  body  like  the  fourth  Mtellitc,  probably  comparable  to  onr  moon 
iu  light- reflecting  power,  looka  perfeolly  black  wkeii  on  the  middle  of 
Jupiter's  dit<k,  is  that  ou  which  I  place  reliance.  Tbia  tnanifcNtly  in* 
dicates  a  remarkable  diflcrence  between  the  brightness  of  Jupiter  and 
the  satellite;  and  it  is  cK-ar  that  the  cxocmh  of  Jupiter's  brigbtnesa  ia 
in  accordance  with  the  tlieory  that  he  «hine«  iu  pan  with  native  light, 
or,  in  other  words,  is  intensely  heated. 

This  completes  the  statement  of  the  evidence  obtained  during  tl»o 
recent  opposition  of  Jupiter  in  favor  of  a  theory  which  already  had 
the  great  advantage  of  according  with  all  known  iJnoIa,  and  aecotut- 
ing  for  some  which  had  hitherto  seemed  inexplioabick  If  tltia  thsory 
removes  Jupiter  from  tlie  poxilion  a»signed  to  him  by  Brewster  as  the 
noblcift  of  icihahilcd  worhU,  it  indic-aien  for  him  a  higher  position  as  a 
aubordinnto  huh,  nourishing  with  his  heat,  aa  be  sways  by  hia  attrac- 
tive energy,  the  sclicme  of  worlds  which  circles  round  him.  Tlie  theory 
removes  also  ibo  difficulty  sngg«itt«d  by  the  apparent  uselrssness  of  the 
Jurinn  satellites  in  thv  xchcme  of  creation.  \Vlivn,  in»t«-ad  of  cooaid- 
ering  their  small  power  of  supplying  Jupiter  with  light,  we  consider 
the  power  which,  owing  to  Ms  great  sijte  and  proximity,  be  must  poe- 
iesB  of  illuminating  them  with  reflect^Ml  light,  and  warming  them 
with  his  native  heat,  we  find  a  harmony  and  beauty  in  the  Jovian 
ayatem  which  before  had  been  wanting;  nor,  w1m!u  we  consider  the 
office  which  the  sun  sabBervea  toward  thi^  members  of  his  lamiiy,  need 
we  reject  this  view  on  account  of  the  supposition — 

"  That  bodies  briKht  and  greater  ihould  not  serve 
The  \tn  not  bright." 

— T^pular  Science  Jtevime. 
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Br  ALBEBT  B.  LEEDS, 
or  eBivuTRT  til  ms  vTSTtmi  mt.-mefon6  ui*trttr. 


THE  inoreasiiig  tBSt«  for  tli«  (larstiit  of  iiattiral  Rokncc  In  tUis 
oouutrf  is  flirikiugly  exhibited  by  the  njjld  iiicrciinc  in  tti«  nam' 
ber  of  grai  nnil  ininenil  collections,  Thv  taatc  is  not  oonfmed  to  men 
of  liny  ODO  profession,  l>ul  iM  culltvatod  by  luwycre,  phyHciaoB,  artists, 
engineers,  i>oa-niaster»  uid  {lenoiis  in  every  rnnk  and  n-alk  of  lil'u. 
Some  of  th«  collections  thus  fonued  are  valiiAble  in  a  scientific  point 
of  vivw,  OD  Bcoount  of  thcJr  being  rcot-placles  for  sj>eoinienB  obtained 
in  the  profloeution  of  mining  L'ut«r|>ri«ri-M,  or  from  Iock)  diecovcriea 
arising  in  the  opening  of  quarries,  the  devt-lopmi'nt  of  fanndundit,  or 
cutting  of  canals  and  road-ways  j  tbiia  preserving  material  which  otber- 
vi>o  wuhUI  bo  lo«t,  and  which  tillimatclr  must  be  handed  over  to  the 
akilted  niincralugi^t  for  aoourtttt  dL'scriptiun  and  »nBly»i».  Other  pri- 
rate  collecliona  are  of  deep  intenist  on  uccoiiot  of  containing  *pi>ei* 
meoG  of  Boch  exceeding  rarity  and  costliness  as  to  anrpass  aught  that 
our  ooUcgoe  with  thoir  hilherlo  meagre  endotrments  can  display. 
This  i»  eB|>ecially  trtic  of  the  magwifitx-nl  cabinet,  some  few  of  whose 
wonders  I  deaire  ounority  to  dcJicrib«  in  llie  prcM-nt  skclcli,  and  which, 
by  very  general  oonseot,  is  regarded  as  one  of  the  finest  colk>ction8 
in  exiatflocv  at  the  present  time.  This  result  has  been  achieved  by 
no  nnHpnring  expenditure  of  money,  time, and  energy,  not  only  in  thia 
oouutrj'  and  Europe,  but  in  every  p«rt  of  the  world ;  extending  to 
the  sending  oat  of  paid  oolleotors,  th«  blaattng  of  rock*  in  reraoie 
mountain-districU,  the  outbidding  of  all  rivals  when  cabineta  were 
oS<>n,>d  for  salo,  and  an  nncoaeing  watch  over  th«  fate  of  every  uuiqne 
Hpcoimen  known  to  miuendogisltu  In  lomo  iiutanoes  entire  cottoctionB 
n-erc  purchased  in  order  to  siiciiro  a  few*  remarkable  speoimenit.  To 
the  man  of  science  the  collection  sSi>rd»  the  gratification  of  examining 
fine  Bpooiracna  of  bodiea  so  extremely  rare  that  few  persons  have  ever 
b«beld  ihem.  The  rMOuroes  of  the  oubinot  arc  mo«t  gcncrouKty  p]nc>.-d 
at  the  disposal  of  those  engng«d  in  any  special  mineral  nicaroh ;  and, 
finally,  the  roani6cent  owner  proposes  eventually  to  endow  some  inxtt- 
tiition  of  learning  in  this  country  with  the  perfected  cabinet. 

It  is  diRicnlt  to  V-pin  wh<Tc  so  many  objects  worthy  of  stndy  pre- 
aont  themselves,  and  I  shall  not  ntti-inpt  ■  syHlcmntic  dosoriptioD  of 
thb  accumulation  of  minerals,  wliich,  though  crowded  togetliur,  can 
bandy  find  room  in  eleven  cases  of  drawers,  a  fire-proof  safe  and  Six 
glaes  show-cai>eB.  In  the  incloced  cases  are  moro  than  300  drawers, 
sTeraging  aboat  SS  specimens  to  the  drawer. 

But  In  the  first  place  the  tourmalines  attract  our  attention.    01 
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tlicse,  a  variety  found  near  GonvkTni-ur,  in  tlic  Stntc  of  Xcwr  Tott,ii 
diKtingtiUbcd   hy    iu  |X!CuUar  brouu   color  and  iiitrrrial   sIructitK 
llHirv  U  a  suite  of  at  k-ast  one  bnudred  spccimeos  of  this  vamrf 
slone,  rach  ouo  haviDg  bc«n  soloctcd  od  account  of  some  diaractertEiit 
diflcrcDCff,  and  prr*cnting  togctkcr  a]]  thv  k»own  and  probablf  stM 
yot  mide*cribi-<l  cryitalliuc  facta.     Some  of  tke  Ri>i-<.-iii)fn^  aT«  ug^ 
gat«s  of  crfslale,  one  mass   displaying  fiHy  distinct  lermiiistioaj; 
otberg  are  individual  crystals,  freqnciitl}-  donbl;  terminated  and  ihm 
ing  tbe  dilTorcnt  sniingeinimt  of  tlie  plaiifs  upon  the  annlogooi  ial| 
aniilogou»  |>oli-d.     Tli«  dlincusions  of  uuc  of  tbcse  single  ajsul^l 
reputed  to  be  the  largest  ever  found  at  Gouveraenr,  dc-^rve  a  pctoM 
n«Dt  record.    It  is  four  itKlies  in  height  and  four  and-a  half  jucbn 
tbrongli,  with  tbe  rhombohedral  fiicca  of  one  termiDation  almoM  pM 
fectly  developed,  and  vrith  one  rhombobednd  face  of  the  other  tarOH 
nation  foor  inclieii  in  widtli,  tlie  two  other  corresponding  plaoM  bn 
ing  been  pointN  of  attaelinieiit  to  tke  rock.     It  is  bonudi-d  by  dgbMn 
piisniatic  faces,  all  of  which  are  perfect  in  form  and  polish.  M 

Of  the  black  tourmalines,  there  is  one  from  Springfield,  New  HiMI 
shire,  which  has  a  termination  remarkable  for  iheezln-niode^-rlopi^H 
of  the  baaal  plaii&  It  in  4^  x  3}  tnohee  across,  aitd  almoKl  extbigvi^| 
tbe  primary  rliombohedron.  Among  entirely  oniqne  speciraeBS  l^| 
Greenland,  Bovey  Trneey,  in  Devonshire,  l^ogland,  Iladdam,  C4«l^| 
icnt,  Norway  and  Swe<U-u,  we  might  meJition  a  gronp  from  ffi^H 
land,  of  fifty  or  sixty  crystals,  mostly  doubly  tenuinaled,  and  A^| 
four  to  6tK  inches  in  length,  forming  a  rosette  with  dirergeot  <^| 
tala.  S 

To  the  finely  colored  roil  toumtHlinef,  which  are  frequent  !r  cat  ^H 
polishcil  as  gems,  the  name  of  rubellite  ix  given ;  thoM  from  &ibeRa^| 
ing  mostly  violet  red,  the  Brazilian  ro«e-red;  tbe  specimens  fronQ^J 
terfield  and  Goshen,  Massachneett^,  are  pate  rose-red  and  opaque;  tl^| 
from  PariH,  Maine,  line  rnby-n-d.  Among  tlHMC  mbcllites  thera^H 
■Lx  iVom  Elba,  of  exquisitely  delicate  pink-color.  Tlu-y  are  bessg^H 
prisma,  one  of  which  is  one  and  a  quarter  inch  in  height  ainl  ll^H 
quartern  of  an  inch  in  diameter,  all  implanted  on  a  baae  that  h  >l^| 
very  beautiful  from  the  contrasted  groups  of  rock-cryctal,  adiUaiV^H 
rosettes  of  mica,  of  which  it  ia  made  up.  Of  rubidlitea  froin  ^H 
there  are  more  than  fifty  specimens;,  some  of  them  reposinj:;  '■P'"^! 
native  rock ;  others  are  terminated  detached  crystals  of  varionMl^H 
of  pink — also  crjfitJils  on  the  gnngue  and  fine  detache<1  rribvISH^H 
Siberia.  When  it  is  reinembcn^l  that  the  uligblest  tjnpt-Hrm^^H 
the  sharpness  of  an  edge  or  angle,  the  scratching  of  a  single  facb^^ 
eludes  a  specimen  from  this  cabiiK^,  and  that  none  are  admitted  i^^| 
arc  not  at  t.bo  same  time  remarkable  for  sixe,  benuiy,  and  pi-rfc^liii^H 
cryHlaDiue  form,  the  brilliant  effect  of  a  drawer  filti-d  with  ihi-se  ^^| 
ral  gems  can  be  itnagine<l.  ^H 

More  than  nsual  interest  attaches  to  the  mincnl  of  vbick  ^H 
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Hp  about  to  tpcaJi,  Uii;  C»lmnl)it^,  on  account  of  t)iv  di'riv.-itioa  of 
^nuaio  RDil  tbe  hlntorjr  of  its  dtKLMvtry.  Tli€  rare  Qieiallic  i-lcmtnt 
colDmblum,  or  niobium  as  it  has  subsequently  been  oalled,  wiu  first 
diKOvered  iu  tS03,  by  Ilatchett,  in  ft  ejiecimeu  of  this  miuentl  sent 
M  by  Govomor  Wiuthrop,  of  Connecticut,  to  Sir  llan«  Sloauc,  ttieu 
fnndcut  of  the  Royal  Society,  and  tbu  originjkl  nuiily^is  iras  mado 

ItV^olUston,wilb  an  Mcuracy  truly  «urpri*iug,  upon  only  four  groins 
^e  ^kGOimen,  so  long  ago  as  the  year  1609.  It  is  highly  jirobablo 
^GoTeraor  Winthrop'a  mineral  came  from  Mi'ldlctowo,  Conneoti- 
;  u  wliicb  locality  some  very  largo  cryslsU  hurt-  aiiiue  been  found ; 
taong  manjr  eucb  to  tlto  Spung  collection,  there  is  one  composed  Ot 
Mnty-fiTB  crystsl*  comiwunded  together,  and  showing  the  terminal 
plane*  at  the  summit  of  each  erystuL  Tvo  of  the  prismatic  Cices  of 
OiM  of  these  oryMals  are  ibree  inches  in  Icojirth. 

There  is  a  genos  of  minerals  termed  zeolites,  from  a  Greek  word 
li^cfying  (o  boUy  tor  the  rvjuiou  th»t  when  licitlcd  the  large  pcrcenl- 
^of  water  which  tboy  coutaiii  escapes  with  uitiuQetcence,  and  ot 
lliew  one  of  tbe  most  remarkable  species  is  scoleoiie,  so  called  because, 

Unohiug  it  with  tbe  tip  of  a  blow-pipe  flame,  it  curls  up  like  a 
I  find  ehtewfaere  the  record  of  somo  crystals,  which  were 
feaiid  in  iho  Benifionl,  Iceland ;  and  which  vsccedi-d  two  inches  in 
fangtk  and  wero  a  quarter  of  an  inch  thick.  There  h  a  radluteil  matis 
(f  •coieclle  crystals  in  this  collection,  brought  from  Pootiah,  Uin- 
iMlan,  tbe  largest  being  three  Inches  in  length,  and  compounded  of 
t»s  twins,  each  of  wbieh  is  one-<jiiarter  of  an  inch  in  diameter.  The 
beuiT  of  thi»  group  in  «till  furthi^r  enhanced  by  clusters  <jf  Iranvpai^ 
M  tabular  apojihyllites  attached  to  the  sides  of  the  eryntal*. 

There  is  another  species  of  leolite,  which,  on  account  of  its  brill* 
Int,  pearly  Instre,  has  roceirod  the  name  of  stilhito.  Usually  its 
«iar  is  white  ;  in  this  collation  there  i*  a  specimen  of  etiliiitc?  from 
pDoub,  that  i»  compounded  of  a  grent  number  of  indiviilual  ory^lats, 
tti  UnniRatioDB  of  which  togetlii-r  make  up  an  octahedral  summit 
■fth  pUae«  two  incbes  wide.    Tlie  color  is  a  deep,  rich  salmon. 

Of  the  apophyllites  from  tbe  same  locality,  one  of  the  most  beauti* 
U  It  a  tabular  tquaro  prism  with  the  angles  replaced  by  octahedral 
|haet,  all  of  which  are  perfect  in  lustre  and  surface  polish.  The 
kptal  measures  two  and  a  quarter  i»c!iL-s  across,  and  U  one  and  s 
•neb  in  heistbt.  There  are  remarkable  suites  of  pink  ajxs 
•  from  the  UartK,  transparent  green  crystals,  highly  modified. 
Ami  Nora  Sootiat  and  some  of  the  (inost  of  those  crystals  which 
tede  tbe  Erie  tunnel  llirongh  the  trap-rock  of  Bergen  Hill,  Xcw 
fcney,  at  one  time  so  famous  among  minenlogttils.  It  is  from  *nch 
■tBderfnl  works  as  these  that  we  are  enabled  juHly  to  appreciate  (he 
latiscMident  skill  with  which  Nature  performs  her  task  when  she 
Ues  bcr  hand  at  the  phutio  arts ;  for  example,  what  piece  of  statuary 
wdd  be  so  CinltJcas,  in  grouping  and  finish,  as  one  of  thofo  specimens. 
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vbicb  conauta  of  thousands  of  apophf  llitc  crystals,  many  of  tfaeniH 
incti  and  averaging  half  an  inch  iti  Kiu>,  frstooned  abutit  a  clniUrol 
pendant  stalacUtrit  ? 

Two  uu«ul  diamonds  of  grtfiit  brilliiinry  am  n-markable  fbf  Um  i 
perfection  of  their  forma ;  one  la  an  ocla)i«drou  with  dodecalitdnljl 
planes,  ilie  other  is  an  elliptio  tvin,  in  ibajrc  closelv  resembling  > 
heart.  Kacli  stone  is  of  one  carat  weight,  and  entirely  limpid  aal 
without  a  flatr — fit,  in  fact,  for  setting,  though  Derer  touched  by  tlib 
Ul^arjr.  Vk*»  ooctly,  but  hardly  1cm  benuliriil  than  lhes«,  are  wnM 
Anigo»it«s  from  Sicily,  trhtch  are  stjikinijly  throirn  into  relief  by  tlM 
pedestal  of  lemon-yellow  crystals  of  sulpbur  upon  which  thiy  m 
monntod.  They  are  six-sided  prisma,  measuring  two  and  a  i)iiaitcr 
tnobM  along  thu  rcrtical,  and  two  and  a  half  inches  along  the  lauol'. 
axift.    Their  bnaca  and  snmmitH  are  perfectly  plane.  *. 

At  tbe  time  of  its  pnrobaae  and  incorporation  into  tlte  masecMf^ 
narrard  University,  I  bad  the  pleasure  of  erltioally  examiiimg  ikl' 
collei'tion  of  minerata  which  had  been  accumulated  by  Ilerr  LitbMi^, 
a  mining-L-:iptain  in  tlic  Tyrol.  Tbe  finest  specimens  were  a  uiurf 
Tyrolb6e  cpidolcit,  and  I  imagined  iliat  Xnturc  could  not  earpass  tfeMK 
tintil  I  eaw  those  in  the  possession  of  )lr.  Spang.  Among  otbov  W 
still  larger  dimensions,  there  is  one  pri^m  of  epidote  which  i>  cl^H 
inches  in  length,  aiHl  three-quarters  by  one  half  an  incji  in  tliidaad 
It  ix  ]>erf<Krtly  vtraight,  and  all  its  vide^  and  terminal  plane*  anvffl 
emootbness  and  lustre  indescribable.  Tbe  light  transmitted  ihro^fl 
the  crystal  in  one  direction  ia  a  magnificent  ruby-red,  almost  idcndH 
in  tint  with  that  exhibited  by  light-red  silvei^orc  Another  ccy^H 
might  Fairly  be  entitled  a  gem  of  immense  »iz« ;  it  is  ihri^  iDcbi^H 
length,  and  cxhibtta  thirteen  teraaiual  planes.  On  revolvii^  itlfl 
different  posiiiona,  tbe  light  pafsing  through  it  changes  in  color  ^^k 
%  dolicate  hair-brown  to  cherry  and  then  to  deep  ruby-red.  ^| 

Boforeconclnding  thiK  sket eh,  some  bodies  of  extreme  raiitjaho^l 
Im  meolioiied,  among  them  tlie  cliloro-carbonate  of  lead,  tcnned  I^^l 
genite.  Most  mineralogists  are  rejoiced  to  obtain  minute  crystal^| 
this  mineral,  the  large  crystals  from  Crawford,  near  Matlock,  in  DrtlJ 
shire,  having  sold  for  from  fifteen  to  twenty  pounds  sterlinseaeh.  "^ 
cabinet  contains  a  perfect  prism,  of  strong  adamantine  lastn  on  ^| 
its  face*,  which  ia  one  and  a  half  inch  in  height,  one  and  a  lOi^l 
broad,  and  one  and  an  eighth  in  thickness.  Still  more  tare  is  a  ^| 
erttl,  of  which  singularly  enough  we  possess  as  yet  no  Batisfaetevyli^l 
ysts,  known  as  Turnerite,  from  the  Tavetsch  Valley  in  the  Alp*-  ^| 
this  collection  there  is  a  number  of  perfect  cryMals,  fire  if  I  n.-nM*i^| 
correctly,  each  of  which  displays  many  kighly-lnatrous  Eaoets,  andfl 
earring  both  inolated  and  embeilded  in  a  rock  made  up  of  quant  iH 
slbite.  The  largest  crystal  is  three-quarters  of  an  inch  long  and  ifl 
eighths  of  an  inch  tliick  It  is  a  doubly-terminated  hexagonal  fi^B 
tbe  baRal  edges  being  regularly  replaced  by  twelve  tmall  planet.  1H 
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-  ii  a  translacent  grc«n — in  most  other  recorded  esses  ic  U  yellow 
u-btmrn. 

One  of  tli«  most  enriotu  ■pcctmcns  is  a  natuml  smalgatn  of  silver. 
It  is  a  dodevabedraJ  crynciil,  onvlialf  un  Iiicti  by  Uitvc^igliiht  in  nzx, 
■fcicii  eonuntuiicates,  liy  a  solid  rod  of  the  »atn*i  material  paesiitg 
Ibnngk  the  interior  of  the  rock  and  nearly  concealed  from  rieir,  with 
tnatlar  crystal  of  amnlgam.  When  placed  in  lucb  a  poMtion  ibai 
MM  (festal  ifl  TerticaDy  atiovo  itit  mate,  and  allowed  tu  ataud  for  a 
rtort  lime,  the  mercury  fiuda  its  way  downward  and  disteods  the 
"hm  crystal  nntU  its  facea  are  qniio  obliterated.  In  fact,  it  is  oon- 
TCrtH  into  a  pear>«hAped  drop,  and  looks  as  if  it  were  abont  to  £ill 
£00  tb4t  eryatal.  Wlieti  the  K[>tM.'imen  is  invcrtvtl  uitd  allowed  to  ^^■ 
so  for  half  an  hour,  the  mercury  iKTCotates  lbroiij{li  the  solid 
oC  amalgam,  the  distended  crystal  acquiring  its  former  definite 

SilIiaM,and  settles  into  a  drop  depending  from  the  apex  of  crystal 
0. 1.     Tbix  tu*iiM  natttrof,  an  hourglass  of  mctallie  crystals,  is,  I  bo* 

wttboul  parallel. 
Hun  there  is  a  reaplendeat  crystal  of  axinite  from  Switierland, 
muHiiadcs  of  otbcra,  which  is  tbrcv  inches  upon  ono  of  tho 
aiul  four  inches  mi-asured  along  its  grealt'St  dimension;  and  a 
gaiter  lif  atibnile  crystals  from  Hunijary,  wcij-hing  perbaps  five 
is,  of  which  the  largest  crystal  Is  a  pri*m  three  inches  long  and 
tghths  of  an  inch  thick,  perfectly  termiuait'il. 
evniOnniun,  tlic  etnumlds  deservd  oar  admiratioD,  n»  tbey 
that  of  persons  least  sensible  oC  natural  beauty.  Of  ihes«, 
is  a  number  of  large  crystals,  some  mounted  upon  tho  reck  iu 
•Kti  they  oucur,  others  detached.  Some  of  the  latter  from  Bogota 
kre  litghly-mo<Iificd  terminationa.  Although  not  so  large  as  tho 
Mbn.  being  but  one-half  an  inch  in  length  and  chiveH<ightha  of  an 
iHk  in  thickness,  by  far  the  finest  emerald  is  one  wliii^h  I*  implauted, 
llikg  with  smaller  crystals,  upon  n  piece  of  rock  from  t!ic  Uiiil  ilouQ- 
•faii.  It  has  a  perfect  tcrminntion,  presenting  very  nmiiy  rhi>mhol»9- 
fclaad  pyramidal  jilanes.  Without  a  flaw,  absolutely  limpid,  aiid  of 
■wderfnl  parity  and  depth  of  color,  it  is  a  nnlural  gem,  in  the  eyes 
it  a  nineralogist  ineompikriibty  more  beautiful  than  any  cut  and 
iflliihed  jewel  could  )m!.  Its  history  might  suggest  to  the  writer  of 
Inmi  tome  features  of  a  romance,  it  having  been  given  by  a  Cxar 
lliUssia  to  Taglioni,  and  snbseqnoiitly  plac<-d  by  her  in  pawn  with  a 
by  geattuman  in  I'aiia. 
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A  FREAK  OF  NATURE. 


THERE  wen)  rcoontl;  vxhibitnl  In  IV-rlin  nnd  I^uis  two  to 
uuU  who  ittiraotL'd  inucli  iilteDtion  among  sctviitiSe  mni,  • 
to  a  very  singular  (lerclopmeot  of  hair  upon  the  fac«  and  neck. 
Para  they  receired  tbe  appellation  of  hommt*<hun4  (dog-men),l 
the  re^mblauoQ  of  11m>  adult's  face  to  that  of  a  Skyc  terrier.  Tbej 
trait  hera  gireo  ot  Andrian  Jeflichjvw  hardly  dovs  justice  to 
Utriking  n-Konibliinc*',  thongh  in  other  reti|W(!la  it  b  a  fiiithfiil  rep 
latioii  of  the  man'*  corionrl)'  hirxnte  countenance.  ADdrian  ta; 
flffcy>firc  years  of  age,  and  is  said  to  be  the  son  of  a  Rus«tun  sol^c 
order  to  escape  tlie  derision  and  the  unkind  oeage  of  bu  feUow-Til 
Andrian  Id  early  life  fied  to  the  woodt,  where,  for  some  lioic,  ba  I 

n*.  1. 


AvDKuit  Jttnaim. 

in  a  cave.  During  this  period  of  seclusion  be  waa  mneh  girtt  Vf 
druDkennesa,  and  even  yet  he  is  said  to  live  chiefly  on  «aiwrJboiB/ ml 
ttJmappa.  Uia  mental  condition, however,  observes  a  tnedicol  juOtuV 
docs  not  seem  to  have  suflH-rvd,  and  ho  Ja,  on  tbe  whole,  t>f  a  lin^ 
and  nfTi-ctionate  disposition  to  bin  hod  and  those  about  him.  It  ■? 
be  of  intrrvKt  to  state  that  yVodrian  is  an  orthodox  iDcn)b<r«(<I* 
Rnsso-Greek  Church,  and  that,  degrade*]  as  he  la  inielIeciaaUy,htl 
very  definite  notions  about  heaven  and  the  hereaft«r.    He  liopa 
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]lIc^e  bis  frightful  countenance  into  tb«  oonrt  of  lu^aven,  and  bU 
ptewat  toar  may  l>i^  rk-garded  ss  a  sort  of  preparation  for  death,  as  bo 
dvvoMs  all  tho  money  be  inake»,  over  and  above  bis  outlay  for  «rc-atnro 
eoinfortii,  to  parcliaaiDg  the  prayers  of  a  devout  community  of  munks 
in  his  Datire  village,  Kostroma,  atler  his  mortal  career  is  ended.     . 

Andrian  is  of  medium  »tatnrc,  hut  very  strongly  huilt.  His  exces- 
sive capillary  dovclopmcnt  \*  not  tnie  hair,  being  simply  an  aboormal 
growth  of  thcrfown  or  fine  liairs  which  nanally  cover  nearly  the  entu^ 
nnrface  of  the  hutnau  body.  Strictly  speaking,  he  has  neither  head- 
hair,  heard,  mustache,  eyebrows,  nor  eyelashes,  their  place  biting 
taken  by  this  singnlar  growth  of  long,  eilky  down.  In  color  thii  Is  of 
ft  dirty  yellow ;  it  is  about  three  inches  in  length,  all  over  the  face, 
and  feels  like  the  hair  of  a  Newfoundland  dog.  TIio  very  eyelids  are 
covered  with  this  long  hair,  while  flowing  lock*  come  out  of  bis  nos- 
triln  and  care.  On  bin  body  are  isolated  patches,  strewed,  but  not 
thickly,  with  hairs  one  and  a  half  to  two  inches  long.  Dr.  Bcrtillon, 
of  Paris,  compared  a  bair  from  Andrian's  chin  with  a  very  fine  hair 
from  a  man'gi  beard,  and  found  that  the  latter  was  three  limes  as  tliiuk 
as  the  former;  and  a  hair  from  Andrian's  head  is  only  one-half  as  thick 
as  an  average  humaa  hair. 

Fro.* 


ViDoa  Jimoiunr. 


When  these  strange  Iteinga  were  eshibited  in  Berlin,  Prof.  Virchow 
waa  much  interested  In  them,  and  gathered  all  acce«riible  information 
about  their  life  and  ancertry.  He  states  that  Andrian  is,  so  far  as 
known,  the  first  of  hi«  line  to  present  this  wonderful  hirsntcnoBn. 
Neither  bis  repnu-d  father  oor  his  mother  presented  auy  'pw:'oX\ii.T\\.'^  *A 
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this  Idud,  and  a  brother  aiid  sister  of  liis  trho  are  still  liring^ 
viso  rciniirkiiblu  formpilliiry  dcvi'lupoicnt.  Andruui  manii-d  uid  had 
two  cliildren,  wliu  died  }'»un){ ;  oiii-  ul*  tlivae  vru  ft  gi'l)  who  rttcinblisl 
her  father ;  but  of  the  other,  a  boy,  nothiii}{  cko  be  secerlaioed. 

Fedor,  whose  portrait  we  g^tvo,  is  Aiidrian'a  illegitimate  son,  sud 
is  about  three  yoan  of  agv.  Hu  ih  a  sprightly  child,  and  apparently 
more  intelligent  than  his  father.  The  growth  of  the  down  on  his  fac« 
ie  not  yet  so  heavy  as  to  conceal  bia  features,  hut  there  is  no  douht 
that  when  the  vhihl  comes  to  fnll  maturity  he  will  be  at  least  as  Itir- 
■utc  M  biH  parcnL  Thti  lukint  arv  lu  white  and  as  soft  as  the  for  of 
the  Augura  cat,  and  are  loiigesi  at  the  oiiti-r  nngU-s  of  the  eyes ;  then 
is  a  thick  tuft  between  the  eyes,  and  the  nose  ia  well  covered.  The 
mustache  join*  the  whisker  on  each  side,  afier  the  Knglish  fashion, 
and  this  clrunmstance  gives  to  accurate  portraits  of  the  child  a  ludi- 
crous resemblance  to  a  well-fed  Englishnuui  of  about  fifty.  Ad  in  tbff 
father's  case,  the  inside  of  Fedor's  sostrila  and  ears  has  a  thick  crop 
of  hair. 

It  is  rtmarkablo  that  both  Andrian  and  Fedor  are  almost  tootbleM, 
the  former  possessing  only  five  teeth,  one  in  Uic-  upper  jaw  and  four  in 
the  lower,  while  the  child  baa  but  fonr  teeth,  all  in  the  lowor  jaw. 
These  tour  teeth  are,  in  both  caso«,  the  incisors.  To  the  right  of  An- 
drian's  one  upper  tooth  there  stilt  remains  the  mark  of  another  which 
has  disappeared.  That  beyond  these  six  teeth  the  man  never  had  any 
others  is  evident  to  any  one  who  fecls  the  gums  with  the  linger. 

Biiflbn,  in  the  supplement  to  his  "Natural  Hiilory"  (17~4)  men* 
tious  a  mtlive  of  Kussia,  whom  he  had  seen,  and  whose  entire  face  woa 
covered  with  hair.     Bui  a  more  exact  counterpart  of  Andrian  is  found 
in  a  BurmcHc  family  living  at  Avn,  and  first  dcfcrilivd  by  Crawford,  an 
Knglish  traveler,  in  1639.    At  the  time  of  Crawford'a  visit  to  Ava,  Shve* 
Maong,  the  head  of  this  family,  was  about  thirty  years  of  age.     His 
whole  body,  except  the  hands  and  feet,  were  eovercd  with  silky  bairs, 
which,  on  the  shouldoni  and  along  the  spine,  attained  the  length  O^H 
dvo  inches.   Shwe-Maong  arrived  at  puberty  at  the  ugo  of  twenty  yrar^^H 
and  it  was  only  then  tliat  he  lost  bis  tullc-toetb,  which  were  replaecd 
by  five  tocth  in  the  upper  jaw,  one  canine  and  four  incisors,  and  four 
incisors  in  the  lower  jaw.     He  had  four  daughters,  one  only  of  whom 
resembled  her  (atlii-r.      She  was  found  living  at  Ava  by  a  British 
officer  in  18SS,  who  states  that  her  son  was  hairy  like  his  giaadfatbcri^J 
Shwe-ltfaong.  ^^k 

In  "  Animals  and  Plants  under  Domestication,*'  Darwin  mentions 
Julia  Pastrana,  a  Spanish  dancer,  or  opi-ra- singer;  she  was  "  a  remark-, 
ably  (!  no  woman,  but  she  had  a  thick,  masculine  beard,  and  a  hair 
forehead ;  she  was  photographed,  and  her  stuffed  skin  was  exhibit 
for^a  show.  .  .  .  From  the  rcdnndancy  of  her  teeth,  her  month  pr 
J^oted,  and  her  face  had  a  gorilla-like  appearance."    A  writer  in  tbi 
FreDoh  ionmal  PJUu4lr<uion  gives  na  a  fuller  account  of  tlila 
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"Sfe  was  of  very  daik  complex  ion,"  say*  Iii>,  "  uliort  of  Mature  and 
nil  proportioned ;  her  hands  and  feet  were  small,  lier  nalU  yellow ; 
ete  had  a  boautifal  brcaK.  Tier  tresses  were  very  long,  din-p  black, 
ud  eoane  as  honv-hair,  and  nhc  had  a  strong  beard.  Iler  forehead 
nsoTcrfjrown  with  hair,  down  to  the  bnahy  eyebrows,  u-liieh  ovcr- 
iMoired  her  soft,  buuid  eyes  within  their  border  of  black  IntilieB. 

no.  1 


%r  la«fl  was  made  specially  hideous  by  the  excessive  dovelopment  of 
^  half-opm  UpB ;  she  spoke  trith  difficnUy,  and  san;;  mczEO-soprano 
•*  ^loniah.  The  parU  having  the  hcavieet  covering  of  hair  wt-n-  the 
^^MNdders  and  the  hi|Ki,  the  breast  and  the  xpiiial  enlumn.  On  the 
■ittifae  the  hairiness  was  greatest  on  the  inner  »ide." 

Mr.  Darwin  reciOf^ixea  the  existence  of  a  constant  relation  between 
'be  bair  and  the  teoth,  and  cites  the  deficiency  of  teeth  in  liairleaaj 
logs.  He  sayi  that  in  those  exceptional  casc«  in  which  the  hair  hf 
>eeft  reaewed  in  old  age,  this  has  "  usually  been  aeeompanied  by  a  re- 
levsl  of  ih«  teetlt."  According  to  him.  the  great  reduction  in  the 
4xe  of  the  tasks  in  domestic  hoar«  pmhahly  stands  in  close  relation 
rilh  ttwir  diminished  bristles.  Tlien,  after  referring  to  the  Humiesej 
uaHy  and  Jalia  Pa*Irana,  Mr,  Dirwin  says:  "Tliese  ca«cii  forcibly, 
«II  to  minil  tbo  tact  that  the  Iwo  orders  of  mammals-namely,  the 
£jentjita  and  Ceiaeea — which  are  the  mi>«  ahnonnal  In  their  dermal 
^jTering.  arw  likewise  the  most  abnormal  hy  deficiency  or  rednttdaocy 
ifteetb." 


♦s» 


THE  POPULAR   SCIENCE  MOXTULY. 


CORUNDUM. 


WITIUN  ihe  i»aflt  two  years,  the  attention  of  tbe  soieniifio 
especially,  has  been  directed  to  tho  alwvc  mineral,  from  1 
fuel  of  its  diMcuvcry,  in  plucc,  io  tbi»  country.  A  uoinbcr  of  ooma* 
nicatioDfl  ou  tho  subject  have  been  publiabed  by  promiDent  mcnftbt 
moat  imporunt  of  which  are  those  from  Profs.  Gnith  and  Lesley,  of 
tin-  Unti-ernity  of  Prtinnylvaiiiji;  Prof.  CbiirUii  U.  Slirjkurd,  of  Amiwnt 
College;  Dr.  A.  C.  iramlin,of  Bangor;  and  Dr.  J.  Lawrcnco  Sniitb,<f 
Kcntuoky.  Tlicse  jiapen  arc  mostly  of  value  to  man  of  iteientiiie  fn- 
Euits.  Our  readers  will  be  interested  in  more  detailed  ioformalioD  u 
to  ihis  mineral,  and  the  locality  where  first  in  the  history  of  the  wcdl 
il  in  Irgitinintfily  mtned. 

xUihougli  corundum  liaa  been  in  use,  u  an  cbraciTe,  from  an  «sttf 
age,  and  under  various  names,  it  was  not  until  near  the  comtntsce' 
neat  of  the  present  centnry  that  its  localities  were  found  and  eiamiMl 
by  Hcholant,  and  its  true  place  in  mineralogy  determined.  For  (Im»_ 
sandit  of  years  Hw.  Chinete  had  used  it,  niider  Ifao  name  of  : 
tine  flpar;  the  Persians,  as  vVrmcnian  whetsone;  tbe  Hindoos, 
eorundum;  and  tbe  Egyptians,  as  the  iroa.fltone  of  the  Red 
The  oativcs  of  these  countries  bad  gathered  it  from  the  bedi  i 
monntAiii-torrc^nls,  or  in  tho  alluvium  of  the  vnlleys,«nfter  tho 
rains  had  washed  it  down,  freeing  it,  in  tbe  traQsit,  fnim  it*  ai* 
minerals  and  impurilies;  but  no  attempt  at  its  legitimate  minio^l 
ever  been  made  until  within  the  past  two  years,  in  tbe  IToiled  St 
in  the  Slat*  of  North  Carolina.  The  mineral,  from  wluiU-vor  locafiiy^ 
comes,  is  now  known  in  science  and  commerce  as  corundum — theni 
given  it  by  the  Uiodoos,  and  mennio^  einnamon-stone,  from  Uiii 
6emblanc«  in  color  to  that  article,  of  tho  variety  found  in  their  i 
try.  It  is  pore  crystallized  clay  or  alumina,  and  is  the  next 
siibniauco  in  yatura  to  tbe  diamond,  reduciog  to  powder  all 
stances  save  that  gem. 

Until  tbe  researches  of  HaUy,  the  distinguished  IVonch 
about  tbe  commencement  of  this  century,  tbe  three  forms  of  aln 
known  as  sapphire,  cornntlnm,  nnd  emery,  were  supposed  to  be 
tiiict  species.     His  analysis  made  ihcin  tlircc  varieties  of  one  i 
a  decision  cooBrmed  by  chemists  since,  and  now  universally  ac 
The  earliMt  extended  reference  to  corandum,  of  any  value  to 
or  trade,  appears  in  a  joint  paper  by  Count  Boninon,  of  Paris,! 
Sir  Charles  Greville,  of  London,  prepared  for  the  Royal 
Society  of  London,  in    ITfiS;  which  was  koor   followed   fay  %i\ 
careful  mineralogical  treatise,  by  the  first-named  scientist,  prep 
by  him  5or  tho  same  society.    Sir  Charles  Qrevillo's  obMrrationf  < 
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based  on  dfttn  collected  by  Lim  at  a  point  Id  the  alluTium  in  India 
wbere  the  natives  hnd  for  age«  gathered  the  mineral.  Those  hy  Count 
Itournon  were  the  ri;»nltf>  of  hit  stadi^a  of  the  mineral  at  Paris,  from 
FipeciincnH  brouglil  him  from  *«venil  poiuu,  cnpi-cially  in  India  and 
Ceylon.  At  n  lat«r  date,  we  have  iiitvresting  informntion  from  Sir 
Alexander  Unrne*  as  to  the  celebrated  ruby  locality  of  ancient  Bac- 
triii;  ami  from  Sir  JdnicnTennttnt  nnd  Sir  Samuel  Itaker,  as  to  the 
fiimi.s]  Mpphire  dlatrlciH  of  Ceylon,  which  wi-re  carefully  examined  by 
tliem  during  a  protracted  residence  there.  A  most  intrrcrtiDg  ao- 
eonnt  of  thcBo  localities  was  also  pnbliehed  in  Uie  Ceylon  Ohnrrver 
for  June,  18G5,  by  Atr.  William  Stewart,  of  Colombo,  In  the  Aweri' 
am  Journal  of  S<:ietKe  for  the  years  IBSO,  IflSl,  and  1966,  are  three 
pn]>or9  ou  granular  corundum,  or  emery,  by  Dr.  J,  Lnwrenoe  Smith, 
of  Kentucky ;  the  first  two  dcAcnptlvc  of  the  emeriea  of  Aaia  Minor, 
and  tocniitiofl  on  the  ijtlanils  of  the  .£gcAn  Sea ;  the  third,  on  the  mine 
in  Western  MaHsachuticit*,  known  aa  the  Chesti-r  mine.  These  papers 
are  of  the  firal  importance  in  all  questions  concerning  the  oommercial 
emeries  of  our  own  or  foreign  countries,  and  cover  the  groond  of  in- 
vestigation to  the  date  of  the  North  <-arolioa  discovery,  and  the  com- 
mnnicalions  tbcreon,  cnnmcnited  in  the  opening  paragraph  of  this 
article. 

Up  to  the  datoof  1671,  corundum,  or  its  gema,  had  never  been 
foaod  in  tittK  Both  were  looked  for  in  monntain-torrents,  or  beda  of 
gravel  at  their  bane.  Emery  had  for  many  years  I>een  mined  in  the 
ialaoda  of  the  yGgeao  Sea,  but  had  not  been  Rcicnti6ca]ly  studied  in 
position,  nntil  the  reaearchca  of  Dr.  Smith,  alluded  to;  since  which 
date,  however,  it  ha«  been  found  in  place  at  various  points  in  our  own 
and  oUierlanda.  About  the  year  ISOO  it  became  known  that  corun- 
dum existed,  in  small  quanlities,  all  along  the  moiintain-liue  of  aea- 
eoast,  from  3Iaine  to  Gdrgia ;  nnd,  twenty-five  years  Hincc,  it  wae 
found  in  bowlders,  in  caniiidi-ra)>le  ijaaiitities,  in  Southeastern  Pcnn- 
eylvania.  'Svw  the  same  time  a  large  fragment  of  massive  sapphire 
was  pickrd  up  in  Western  Xorth  Carolina,  and  elicited  much  attcntiOB 
from  mineralogists ;  but,  carcfnl  farther  search  in  the  locality  for  it 
being  fniitless,  there  has  been  sinc«  but  little  effort  to  find  it  at  any 
point  in  the  Appalachian  rnngv.  Whatever  effort  was  made,  however, 
settled  the  point  that  corundum  existed,  in  ooDsiderable  quantity  and 
different  degrees  o(  purity,  at  twenty-livo  or  more  localities  scattered 
from  New  York  to  Northern  Alabama. 

In  the  spring  of  187)  Colonel  C.  W.  Jeuks,  of  Sl  Louis,  being  in 
want  of  anabnisirenmrr  powerful  than  Naxos  emery,  started  out  into 
the  mountains  of  TenncBM-ennd  North  Oaroltua  in  search  of  corundum, 
in  snfiicient  qnantity  to  mine  profitably.  From  many  localities  where 
the  mineral  showed  itself,  he  selected  one  near  the  head-waters  of  ilic 
Tennessee,  in  Soutliwestem  North  Carolina,  nine  miles  ea.->t  from 
Franklin,  the  cosnty-eeat  of  Mncon,  and  commcnocd  bla  'WQtV.     N. 
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t large  price  waa  paid  for  mountain-Ian  d,  nt  a  site  whore  the  mmettl 
'  bad  been  found  on  thu  aurfuuv  in  coii»i(l<.-niblu  quiiotitivfl.    A  cnol 
vas  cut  from  a  mountain  n«ar,  that  fQnuiih«d  bydnulic  power ;  a  jjin; 
of  a  dosen  mountaincera  were  engagod  aa  miners,  sod  ground  was  Gnt 
broken  in  the  nearch  for  corandum  in  poeition.    Tltcru  being  no  fR- 
cedeui  or  ^uide  in  mining  for  comndum,  expcricnoo  iras  the  t«aelM, 
and  a  dear  one,  for  nearly  a  your  of  vnorgotio  nod  toilxome  OJtplcii- 
tion.    Tfao  quoHtiou  to  be  solved  was,  whether  the  nuDeral  in  uj 
quiiniiiy  lay  beneath  the  surface,  upon  which,  at]  former  supplies  lad 
been  gathered ;  and,  if  ao,  whether  it  would  ahow  itself  in  bowldcn^ 
segregatod  masses,  pockets, or  trun  Tcins.    'Ilic  country  rook  i*  gna- 
ite  and  gneiss;  the  spur  or  ridge,  where  the  minerul  shoved  itself^i 
trap  of  chminiferous  terpentine,  or  chrysolite  formation.     The  Stnu 
develojied  is  chrysolite  rook,  mixed  with  authophylliie — a  lajer  A 
micaceous  rock — a  seam  of  chalcedony — a  strutum  of  chlorite,  of  tfa 
variety  ripidolito,  and  a  gangnu  of  the  same,  which  proves  to  bttb 
usual  m»lris  of  the  corundum.     Bight  months  of  hard  labor  willed 
the  question  that  coruudum  was  there  in  immense  quantity,  sad  tbit 
it  would  be  found  in  veins  varying,  as  is  usual  in  other  miDeraU,  ftw 
a  few  iuches  to  several  foct  in  width.    Tb»o  should  be  tenned,  vbtf 
tliey  are,  embedded  veins,  between  hanging  and  foot  walls  of  ctuna- 
lite,  the  gangue  being  of  various  minerali — generally,  faovem,  A 
ripidolite,  aa  stated ;  but  sometime*  that  mineral  running  into  wa 
schist,  talc,  spinel,  jeflTeresite,  and  feldspar.    In  one  of  these  reiw,  i>  > 
pocket  of  jeffcresilp — a  golden-yellow  mica — there  was  fotmd  mneblls 
largest  and  finest  cryiital  of  curuiidiiui  known,  of  a  fine  sapphire  sil 
mby  color,  weighing  312  pouuds,  and  now  the  projicrty  of  ft«ll  Sb^ 
,  ard,  of  .\DihorRt  College.    Thia  unique  specimen  would  undoi 
nonunand  one  thousand  dollars,  were  it  for  sale,  various  ooUectMt 
Europe  being  anxious  for  its  ito»es.«ion.     Corundum  from  this 
proves  to  bo  of  excellent  quality.    Taking  Bappbiru  as  the  sUndiri 
100,  the  product  of  tho  mine  has  a  power  of  from  90  to  97  as  aa 
sive,  while  that  of  the  boit  emery,  the  Naxos,  numbers  from  40  lin 
Tho  rciDB,  live  of  which  have  been  opeiii-d,  ran  northeast  and 
|fire«t,  (lip  under  at  an  angle  of  45°,  and  arw,  at  the  deepest 
'  reached,  seven  to  ton  feet  wide.    There  is  also  remarkable 
of  other  intereating  minerals  of  tourmaline,  eptnel,  xerkon,  etc, 
tho  coruudum  itself  showH  almoot  every  shade  of  color  from  whit* 
black.     It  is  also  remarkable  that  tho  mine  contains  all  the  vi 
in  color,  texture,  and  cryscalliiation,  found  in  the  aggregate 
localities  of  the  globe.    Association  of  two  colon  in  tho  sane 
is  spoken  of  by  the  best  writors  as  a  somewhat  rare  matter,  eves  i> 
Ceylon.     One  crystal    was  shown  ns  from  this  mine,  welglrinj;  tw 
pounds,  with  blue,  ruby,  pink,  yellow,  and  green  oolotv  of  great  tril- 
iancy  and  transparency ;  and  a  small  banil-oollcetion,  which  ms- 
tnined  a  variety  in  form,  perfoctjon,  and  purity  of  color,  not  cqa>^ 


CORUNDUM, 


4!S 


by  ny  eollcction  of  corundum  in  th«  known  cabinets  of  Earopc — for 
from  BO  otlior  locolilj'  liavv  »»cli  npvcimcna  been  found,  cxoej)tiiig  in 
tb«  perfect  gems  from  Ceylon  &iid  BurmBh, 

We  now  come  lo  tlie  most  iiitcrunting  future  of  the  mine.  It  was 
natural  tbat,iritheomuch  of  parity  in  the  amorpliouH  miiK-Tnl,  and  pir- 
fection  and  bcauiy  in  the  crjslala  found  with  it.  Colonel  Jenks  should 
conclude  that  there  might  bo  gema  in  Uie  mine.  But  from  nu  qunrti-r 
but  his  own  obscrriitioiiH  did  bo  get  any  encouragement  in  lliia  direc- 
tion, llio  best  English  autliorily  on  gem*  and  their  localitiee,  I*rof. 
King,  of  Trinity  College,  Cambridge,  say* :  "  The  conmdum  gems 
hftTe  never  been  found  in  place,  but  always  in  the  alluvial  or  sands 
of  the  Tivi-n."  After  eight  years  of  residence  in  Ceylon,  the  source 
from  which  the  beat  vapphires  of  the  world  have  come  from  nn  early 
period,  and  much  acquaintance  with  the  best  gem- localities  of  the 
»Und,  Sir  Samuel  Baker  remarks :  "  The  sapphires  were  created  in 
the  peculiar  secondary  formation,  where  they  are  always  found,  which 
ia  composed  of  watcx-wom  pebbles,  in  a  conglomerate  of  blue  and 
white  clay,  buried  ten  lo  twenty  feet  beneath  thv  ntirfaee  of  the  vul- 
leya,"  etc  This  was  the  opinion  of  Buffon,  and  otlier  eminent  scholars. 
Tlic  ruby  localities  of  Uactria,  visited  by  Sir  Alexander  Bumes,  arc 
oaid  by  him  to  bo  of  timiiar  character.  Sir  James  Teniient,  in  his 
elaborste  work  upon  Ceylon,  expresses  similar  views,  yet  ventures 
tbe  opinion,  from  a  survey  of  the  whole  subject,  that  gems  might  be 
found  in  place  in  the  island.  He  says,  in  confirmation  of  this  view,  that 
be  saw  in  one  of  the  mountain-ranges  "  a  stratum  of  gray  granite,  with 
iron  pyrites  and  molybdena,  whieh  contained  great  quantities  of  very 
small  nibicfk."  Whether  he  ascertained  the  nature  of  the  gems  he  calls 
rubies  by  analysis,  or  only  from  casual  observation,  he  does  not  say ; 
but  garneta  of  great  beauty  so  often  occur  in  such  a  matrix  that  it  would 
not  be  safe  to  rely  on  those  i>t.<>iien  he  saw — unless  nnalyxed — nri  tbe 
ruby  corundum.  Seeking  information  from  a  later,  and  perhaps  we 
ore  jnstilicd  in  saying,  on  this  matter,  the  most  eminent  authority, 
that  of  Dr.  J,  Lawrence  Smith,  of  Kentucky,  ho  says,  in  subslunce : 
"Tlw  gems  of  corundum  cannot  bo  exjiected  lo  appear  where  the 
amorphona  masses  of  the  mineral  abound,  and,  vice  versa,  that  conm- 
don,  for  commerce,  will  not  be  found  with  the  precious  gems,"  etc., 
bit  coodiuioD  being  baaed  upon  "  the  diverse  composition  of  the  two 
forma  of  the  mineral,  shown  by  annlyitiit,  and  which  would  require  for 
tbeir  formation  diflcrent  geological  and  miueralogical  condition  n,''  etc. 

Xot  dismayed  by  thin  array  of  scientific  opinion  and  experience, 
however.  Colonel  Jeaks  made  careful  examination  of  the  material  as  it 
came  from  the  miners'  bands,  and  the  results  led  him  to  give  thi-m 
special  instructions  as  to  the  naturt-  of  their  operaiions.  As  the  geodes 
in  tlie  formation  of  siliat  have  been  found  to  contain  the  finest  quarts 
crystals,  he  hoped  to  find  in  the  mine  something  of  the  same  character, 
of  alumina,     lie  was  rewarded  by  one  or  more  large  pocketo  of  guodut 
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of  dark-f>r««n  chli>rit«,  from  the  sue  of  a  valnai  lo  tliat  of  a  fiftffoad 
shot,  wittiia  which  wore  ono  or  mora  cryBUls  of  corimdaa,  BonwliMlj 
blue  niid  wliii.v,  am],  in  fuw  instances,  of  ruby  c>olor.  None  of  < 
were  entirely  transparent;  none  of  th«  gMxIcs  luuJ  oavitic*.  u  it 
caae  in  Ihoseof  qnartEforinatioii;  yd  ihi;  pnntpeot  in  thiadir«etioail 
most  promising.  The  result  thua  far,  howerer,  \s  most 
in  the  rock-strattt  itself,  wbich  is  tbo  proper  gangue  of  the  < 
With  tbo  bnndrod  tons  tbo  iiiLn«  has  jriolded  for  abrauTO  | 
tlio  vorkmc^n  have  taken  from  ttic  placu  of  their  birth— a  solid,  i 
turbcd  matrix  of  ripiiIolit4? — biiiulifiil  •pevimviiit  of  iho  nini:  tMi 
genu  knovn  by  lapidaries  by  the  prefix  "  Orle»lal,"  because  of  i 
superior  bardneea  and  brilUanoy ;  and  also  because  those  of  this  < 
seter.  In  lustre  and  compocilion,  were  first  brought  from  tfat 
These  a,TV  known  by  name  a«  Oriental  sappbinj,  rnby,  «oi«rald,  I 
oabcrin,  amc-thynt,  chatoyant,  girasul,  and  wbito  or  colorless  Mpp 
tbtH  lait  oft«n  used  in  ))lae«  of  the  diamond.  Tha  geaenil  characb 
tics  of  these  atones,  such  as  color,  lustre,  hardnea*.  cto.,  are,  by  the  1 
lapidaries  of  this  countiy  and  Europe,  prouonnc«d  as  not  mferior  i 
those  of  tbo  best  localities  of  the  Old  World.  Ono  of  them  was  wld  t 
a  lapidary  of  Anmurdum,  Holland,  for  (4,000.  OllMrrs  of  much  I 
bare  been  cut,  and  are  owned  in  this  country  and  EoropeL  In 
Dnnection  it  is  of  value  to  note  (hat  Count  Boumon,  daring  his  is 

stions,  made  a  list  and  analyus  of  the  associate  minerats  fouiul,! 
trantitu,  with  the  sapphire*  of  Ceylon.    Colonel  Jcoks  baa  had  a  i 
ilar  list  and  ciomination  made  of  ihoao  found  in  »Uu  with  tbegeMi 
his  mine.    All  the  mincrala  found  iu  the  Ceylon  gem-depoaiU 
fonnd  in  the  North  Carolina  locality. 

There  can  be  no  doubt,  ibcretbre,  that  Colonel  Jenka  baa 
the  discovery,  in   America,  of  the  moat  preciooa  gems  next  to ' 
diamond,  where  they  have  been  sought  for  iu  vain  elsewhere,  in  a  i 
rtse  of  solid  rock-fonnation.    We  look  for  further  interosting  de?elo 
mcnta  at  this  unique  and  thus  far  unparalleled  alumina  depooiL 
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RELATION  TO  HEALTH  AND  DISEASE.' 


Bt  OEOftOB  M.  BBABD,  U.  D. 

AMONG  the  pnblisbed  list  of  qncsliona  at  the  civil  aerrioe  eis 
nation  of  the  Board  of  ncaltb  of  New  York  last  summer  l4 
aoTTcd  this:  "  What  Is  the  composition  of  pnre  air?" 

'  R«Bah«rnroih«Aiii.'rlcui  Public  Htallh  AMOtlMlon,  b  Xsw Toffc,  !(ii*«ab« ]| 
1878.     It  vu  YoloJ  bj  ih«  Snoloir  to  pttbUah  lU*  pspM  in  tbmr  "TnnMCtJuw,' 
Ibraugli  tho  cmmetj  Ot  tbe  SwrcUry,  (fa<  suthor  U  alkired  lopablish  fl  Msptnte^F- 


■         ATMOSPBSRIO  ELSCTBICITT  AND  OZOXS.      +57 

As  !  laid  tlown  the  paper  I  naked  myeclf  this  question,  or,  ratliur, 
1  put  to  myot'lf  tbo  oamo  quvBtion  id  aDotb<.T  form:  "Is  tbcrc  among 
thu  sons  of  men  any  onv  wbo  ronlly  knows  tliu  compoBiUon  of  pore 
air?" 

Still  further  I  qiii-rlt-d  with  myself  wh&t  answer  I  should  have 
g^ven  to  the  question  had  I  heea  oiie  of  the  appIicunU  for  n  position 
on  the  Board  of  Health,  aud  it  soeined  to  me  that,  aller  utaCing  what 
almost  erery  scbool-girl  knows  about  the  rvlative  proportions  of  oxy- 
geo  and  nitrogen,  I  should  have  added  this  codicil ;  "  Tbc  qut^ation 
of  the  composition  of  pure  air  is  ono  tbnt  is  too  complicated  to  ad- 
mit of  an  answer."  What  I  hare  to  "ay  this  morning  on  atmos- 
pberio  electricity  and  otono  will  B«rve,  bo  far  as  it  goes,  to  enforce 
tbia  view. 

Sote  the  Sttlject  of  Atmo*pheric  EUelricUy  and  Otone  haa  bun 
invtMigattd, — During  the  past  quarter  of  a  omtury  regular  ilaily  ob- 
Mrrations  of  atmonphcrio  electricity  have  been  made  in  limseels, 
Uunich,  and  for  the  paKt  ten  or  fifteen  yein  in  St.  Louis.  Tlic  diffi- 
culttM  in  the  «tudy  of  the  subject  are  very  great,  but,  from  the  accn- 
malat«d  observations  of  the  different  invcsttgalora,  some  few  interest- 
ing and  important  general  facts  h.-ive  been  secured. 

Apparatu*  for  etiidying  A(mo*pheric  ElfftricKy  ;  Meaturing  Appa- 
ratus.— Prof.  Dellraan,  of  Kreuiuach  on  the  Rhine,  for  several  years 
nuulc  three  rcgulur  observations  eacti  day  of  the  atmosplienc  electri- 
city. The  electrometer  that  he  used  in  these  observations  is  a  tomion 
baUnoe.  A  small  thread  of  glass  going  vertically  tbrough  a  glass 
tube  has  on  its  lower  extremity  a  small  needle  of  brass  fastened  to  it. 
This  light  brass  needle,  when  influenced  by  any  force,  can  move  over 
a  iDctallic  dink  with  a  graduated  scale.  Below  this  light  brass  needle 
it  another  light  brass  needle,  which  is  fixed  and  iiwlated  from  the  miy 
tallio  diiik,  and  connected  with  a  metallic  wire  which  receives  the  elec- 
trical charge  from  outside.  By  means  of  a  micrometer  screw  the  up- 
per needle  can  be  lowered  and  raised  so  as  to  touch  the  lower  needle, 
or  be  kept  above  it. 

The  whole  inntrument  rests  on  three  iron  logs,  which  can  bo 
■orewed  up  and  down  so  as  to  give  it  the  level  required.  When 
tbe  wire  outside  receives  a  charge  of  electricity,  it  commimicateB 
this  charge  to  the  lower  needle.  If,  now,  the  upper  neodlo  be  low- 
ered and  brought  in  contact  Mnth  the  lower  one,  it  alto  receives  a 
charge  of  electricity.  But,  us  like  olcctrioitjci  repel  each  other,  the 
other  DCcdIo  will  tm  at  once  driven  off  over  the  graduated  scale.  The 
Dtimber  of  degrees  that  it  is  driven  will  depcud  on  the  strength  of  the 
oharge.  To  det«rmine  whether  the  electricity  is  poKiti^-e  or  negative, 
■ubsequently  cliarge  the  wire  with  electricity  of  known  quality.  If 
they  are  alike— that  is,  if  the  first  charge  be  of  the  same  quality  as 
tbe  second — tbe  needle  will  be  repelled  still  further;  if  unlike,  tbc 
needle  will  return  toward  the  fixed  needle^ 


• 


1 

ao^ 


4S8  THE  POPULAR  SCIENCE  MONTHLY. 

Collecting  Apparatus, — DGllniaDV  apparatos  for  collecting  » 
phenc  electricity  is  ii  hollow  hraw  or  cupper  ball  about  eix  iucbes  id 
diameter,  with  a  stem  of  metal.  The  mutitllic  ntcrn  rcKtM  in  a  metallic 
tube,  but  \a  iitolut«(l  from  tie  tube  by  abellac,  TbiH  appurittos  is  at- 
tached to  a  pole  almost  thirty  feet  loug.  This  pole  in  drawn  by  a 
windlnFu  up  the  wall4  of  a  houec  to  the  lop  of  the  roo£  The  operator 
theu  touches  the  stem  of  the  ball  with  a  piece  of  brass  in  the  shape  of 
a  half-mooD.  This  charges  the  ball  with  electricity.  The  pole  la  now 
let  down  at  once,  and  the  colkctiog  appamtua  is  brought  in  coutrol 
with  the  mcatturiiig  apparatus.  The  electricity  which  is  thus  collected 
in  ihe  ball  ia  developed  in  it  by  induction.  The  natural  electricity  of 
the  ball  ia  separated  by  the  aurrounding  atmospheric  electricity  into 
positive  and  negative  electricity.  One  of  these  goes  to  the  lower  pan 
of  the  ball,  the  other  remains  in  the  upper  part.  Atmospheric  eleo- 
tricity  Li  UHiially  positive.  Tlie  natural  electricity  of  llie  ball  being 
decomposed,  the  negative  ia  attracted  to  the  upper  and  the  povitivc  to 
the  lower  ]>aru  When  the  operator  touches  the  atem  of  the  hall  with 
the  piece  of  hrass,  the  positive  electricity  is  conducted  through  his 
body  tn  Iho  ground,  and  the  negative  remains  in  the  ball. 

IfTbH,  rfurtfore,  the  tUctrotneUr  tAotes  negative  tltctricity,  it  i\ 
caUs  poaitiva  ^etrietty  in  the  atmotphere,  and  tri'oa  vena. 

It  has  been  shown  that  there  are  two  daily  tides  of  positive  aton 
phone  vloclricity — the  high  tides  between  9  and  12  a.  it.  and  be- 
tween 6  and  9  r,  m.  ;  the  low  tides  between  !  and  S  p.  h.  and  1  and  A 
A.  u.  The  annual  variations  are  fully  as  marked  as  the  diurnal;  the 
quantity  of  positive  atmospheric  electricity  being  greatest  in  the  win- 
ter, least  in  the  summer.  Dr.  Wializenua  found  that,  in  3,134  obaer* 
vationa  made  at  regular  hours,  the  atmospheric  electricity  was  2,046 
times  positive  and  but  78  times  negative.  Of  the  78  times,  30  wore 
counceted  witli  thunder  or  hail  slomis,  or  by  thunder  and  ligbtoing, 
33  by  common  rains,  and  20  hy  high  winds  and  gales  without  rain, 
thuuder,  or  lightning,  4  by  snow,  and  I  by  fog.' 

According  to  Ilerachel,  out  of  10,GOO  observations  at  the  Royal 
Observatory,  only  364  showed  negative  electricity.  The  remainder, 
10,17U,  all  showed  positive  electricity.  Negative  electricity  was  usu- 
ally  attended  with  rain. 

It  aeema,  therefore,  that  the  chief  cause  of  «  condition  of  upgattvc 
atmospheric  olectrictty  is  slorm,  and  especially  thtuider«tonns,  and 
that  lit  all  otlM^r  times  ponitive  atmodpherio  electricity  pievails.  In 
very  innny  casei  this  change  to  negative  electricity  takes  place  sborlly 
belbre  the  storm  approaches;  during  ita  progress  there  may  bo— espe- 
cially in  thunder-storms — rapidly-repeated  alternations  of  positive  and 
negative  conditions,  followed  by  an  equilibrium,  or  by  positive  elec- 
tricity. 

Dr.  WisliKenuH,  of  St.  Louis,  also  found  that  tnow-storms  and  fog 
*  Dr.  A.  WlilizQDua,  in  TraDiActloa*  ot>ii.  Lonls  AMdwn;  of  Mediclos. 
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'vere  usually  acoompaaied  by  an  iacrcsee  of  p06iliv«  electricity ;  this 
^beeFt-ation  is  of  uitcrost^  booauM  it  accord*  vith  th«  fact  tliai  tlic  ap- 
'proach  of  8now>Btonii:i  and  the  prcMDco  of  simple  fog  do  not  cauHo 
[Mm  sEMBrbatioiit  of  rbeiunatic  aiid  neuralgic  puinH  ibat  nte  t-xpi.-ri' 
PflMnn  tbe  approach  of  storms  of  rain,  or  thuuilcr  and  ligliiiiing. 

(hone-IIialory. — From  the  earliest  recorded  ages  a  ])C(iutiar  odor 
has  been  obserred  during  thuDdor-etorms  and  other  electrical  dittturb- 
aoccs,  and  especially  in  conncclioii  with  Baithca  of  lightDing.  The 
peculiar  odor  of  thiindi.^r-boltK  liaa  he<'n  rffi-rriMl  to  by  Homer,  both  in 
the*'IIla<l"  and  the  "Odyseey,"  Jupiter  is  said  to  nirilte  a  ship  witlia 
thunder-bolt,  *'iv  6i  ^Uiov  irA^o,"  lull  of  sulphurous  odor,  and  to 
hurl  a  bolt  into  the  ground  "with  the  flame  of  bundug  nulpliur." 
This  peculiar  sulphurous  odor  ha»  been  ohttcrvcd  not  only  during 

Ctbnndcr-storms,  but  also,  it  is  said,  during  (ItHjilayB  of  iiorthem  and 
•out hem  auronc. 
So  long  ago  as  1 76&,  Van  Mnnini,  of  Holland,  observed  that  electric 
■paries  passed  through  oxygen  gas  (ihat  bad  been  discovered  by 
Priestley  only  eleven  years  before)  gave  rife  to  a  peculiar  sulphurous 
or  electrical  odor;  and,  at  the  beginning  of  the  present  eontary,  Car 

ivallo,  a  prominent  nainu  in  the  liiMory  of  electricity,  called  attention 
to  ibo  fact  that  this  "  electrified  air,"  as  it  was  termed,  had  an  nnCi- 
septic  effect  on  decomposing  matter,  and  was  a  salutary  application 
^r  fetid  ulcers.     In  182(1  Dr.  John  Davy,  in  a  measure  anticipating 
CchGubeiu,  recognixed  this  peculiarity  of  the  atmosphere,  and  demised 
tectx  for  detecting  it. 
Tlie  real  scientific  history  of  oKone  dates  from  1B39,  when  Prot 
Scbijubelu,  of  Basic,  the  renowned  inventor  of  gun-cotton,  observed 
that  the  electrolytic  decomposition  of  water  was  attended  by  a  jiocal- 
r  odor  resembling  tliat  evolved  during  the  working  of  a  friciional 
iloctric  machine.     Id  1S40  SchOnbein  called  the  attention  of  the  scien- 
ific  world  to  the  uewly-discovcred  substance,  to  which  he  gave  the 
me  of  oxont,  from  the  Gre<'lc  jfu,  to  emit  an  odor.    He  sliowed  that 
is  odor  appeared  at  tlic  positive  pole  during  the  cleolrolysis  of 
vnler.     He  fitrthermore  pointed  out  that  ozone  may  be  produced  by 
slow  oxidation  of  phosphorus  id  moist  air  or  oiygeo,  and  that  the 
or  was  similar  to  that  which  is  observed  during  flashes  of  light- 
ig.     ScbOnbein  stndied  hard  on  the  subject  for  many  years,  and  ar- 
ived  at  the  conclusion  that  oxygen  is  capable  of  division  into  a  nogs- 
tirely  polar  state,  oionc,  and  a  positively  polar  state,  which  he  coiled 
fosone.    During  the  past  quarter  of  a  ocntnry  the  subject  of  ozone 
iS  been  studied  by  some  of  the  most  eminent  scientisis  of  the  age, 
mong  whom  we  may  mention  the  names  of  Bcrzcliiis,  De  ta  Rive, 
arignac,  Becquerel,  Faraday,  Fremy,   Sfeismer,  HouEeau,  Scout- 
'teten,  Odling,  Andrews,  Tait,  Fox,  Fischer,  Bueckel,  Zcuger,  Moflkt, 
asae,  Engler,  Erdmann,  Angus  Smith,  Poey,  A.  JUilchcll,  Soret,  Bau- 
mert.  Williamson,  and  verv  manv  others. 


TBE  POPULAR  SCIENCE  MONTHLT. 


The  Jfature  of  done  and  Anlotont. — ^Tlic  result  of  this  qnarttf 
of  a  century  of  researcli  is  tbo  prosont  conclnsJoD  that  osooe  u  Mfr 
dcn4<d  aUotropic  oxyyttt.'  In  regnrd  to  BiitomDC  tlivni  is  mucb  Ht 
fereooe  of  opinion  among  aoientisu,  Tbere  are  tbow  wlio  decbn 
that  it  is  a  rajtb.  The  original  hypotbeds  baa  recently  be«n  l«it( 
its  hold  on  the  scientific  mind,  and  Airtber  mearcbes  are  necessonrlo 
determine  what  it  is  and  what  it  is  not.  TIk  prctwnt  opinion  of  tbe 
German  philosuphiTS  is,  that  antoxon«  a  the  ptroadc  of  hy<inpn 
diffitftii  throuf/h  thf  air. 

I'reparation  of  Ozoha — Oaone  is  prepared  in  variona  wa; 

,  passing  okctrii:  sparks,  or  electricity  without  sparks,  through 
goD  or  air,  hy  the  ek-ctrolyais  of  acidulated  water,  hy  oxidi: 
phosphorus  in  moi«t  air,  by  tti«  action  of  strong  sul[ihuric  acid  (thra 
parts)  on  permaDgaoate  of  potash  (two  parta),  by  eending  water  te 
the  form  of  »pray  through  air,  by  introducing  hot  glass  rods  inio  nfr 
•els  filled  with  the  rapor  of  etbcr,  and  by  tbv  slow  oxidaticm  of  ethen 
and  oils,  et«.,  when  exposed  to  light. 

Propertita  of  Oxon«. — Ozone  is  a  colorless  gas,  with  a  powerfal  mi 
peculiar  odor.  Like  orygen,  it  is  an  oxidizing  agent  of  great  pow 
It  changes  indigo  into  italin^  the  black  sniphatc  of  lead  into  the  wUli ' 
sulphate  of  lead.  It  oxidizes  antimony,  raanganese,  arsenic,  in^ 
sine,  tin,  silver,  lead,  bismuth,  and  mercury.  Many  of  the  Idiw 
oxides  it  traDaforms  into  peroxides.  It  corrodes  ludia-rubber  and  ii^ 
colorizes  blue  litmos-paper.  It  acts  with  great  rapidity  on  iedidgrf 
pOtaMiutn,  litK'rating  llic  iodine.    It  <inickly  eoustunes  ammoois,  ehi^ 

'  ging  it  into  nitrate.  It  decomposes  hydrorMorie  acid,  libeiatiog  ttl 
chlorine.  It  is  insoluble  in  acids,  alkalies,  alcohol,  ether,  the  ussiuitM, 
oils,  and  water.  The  odor  of  ozone  is  very  penetrating ;  air  coali^ 
ing  but  one  millionth  of  St  la  said  to  be  perceptible  to  the  sAitidaJVk 
The  peculiar  odor  of  sea-air  is  in  part  the  n-sult  of  oioac.  JUl  ii>t 
even  the  purest,  has  more  or  less  oione ;  but  so  aocotlotned  do  n 
become  to  it  that  it  is  only  by  sudden  change  into  it  that  we  ptrocm 
iL  Ansitoni  at  tliG  Mammoth  Cave,  Kentucky,  report  that,  on  euuif' 
ing,  the  air  has  a  peculiar  and  vivid  odor  such  as  tli«y  nerer  MM  < 
realized.  That  we  can  in  a  half-hour  become  so  ns«d  to  the  foal  * 
of  a  closed  room  that  we  do  nut  perceive  its  odor  until  we  leave  it  fiv 
n  few  moments  and  tJti-n  return  to  it,  is  thu  experience  of  every  CM 
Tbu  pi-culiar  odor  of  ozone  can  be  obtained  very  easily  indeed  tf 
toucltiug  a  metallic  electrode  of  a  galvanic  baltejy  of  a  numlMr  d 
oelLs  against  one  of  the  plates  of  the  batteries  so  aa  to  make  s  m» 
nectiou  of  the  cnrrenl,  or  by  toudiing  the  metallic  ooda  of  the  hM 
for  a  moment  with  the  spark  thus  produced.  H 

Oione  in  (hi  Atmotphere. — Ozone,  like  electricity,  exists  noralfl 
in  the  utmoHphere,  but  varies  in  amoont  in  diObrent  localiiie*  at  diM 

>  "Omov  ud  Ani«io&«:  iImIt  Bisloi?  and  KslntL"    B7  Oatadtai  B.  rat.lLl 
London,  18TS.  ■ 
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ODt  MMiKOiM  kimI  lit  (lifTiirctit  boura  of  the  day,  and  is  conuderably  de- 
pendciii  oil  Turioua  mi-t>.^rologU!a]  conditions, 

/( varU4  with  thiLocatiiy. — Ii  in  more  abundant  in  tliv  country  than 
ID  the  city;  by  the  sea-eido  than  inland;  among  mounlainitiliikii  in  val- 
loys;  in  well-drained  ncigliborhoodi  than  iii  those  where  such  Hinitary 
proviaioDS  aro  diitrcgardod.  Uto  opposite  r«8ult«  of  different  ohaerva* 
tiona  in  diflbieot  localltloa  are  aocouut4id  for  in  pari  by  the  fact  that  the 
amount  of  ozone  is  not  everywhere  constant,  Osono  ia  not  often  found 
in  cIo*ed  rooma  or  chambora.  Those  who  atay  in-doors  ims  deprived 
both  of  utnioB]ihGnc  electricity  and  ozono.  Like  electricity,  it  incrcntci 
with  the  altitude ;  heneo  wc  may  in  part  explain  the  benelieial  effecid  of 
mouiitniu-air.  The  air  of  the  sea  \*  richer  in  oxone  than  the  air  of  the 
land,  bccauHe  evaporation  ia  attended  wllli  the  aliniiltancDus  dovelop- 
meut  of  oxygen  and  ozono.  Hence  it  is  that  testti  applied  over  the  frui^ 
&ceof  the  sea  or  of  lake*,  ponds  or  riTcrB,iihow  a  deeper  tint  thaiitetta 
ftppti«4l  over  tbv  land.  An  cxceHK  of  »ea-air  will  blight  TCgetation  in 
tlio  vicinity  of  the  ooeau;  delicate  (ruila,  on  the  pcnch  and  the  plum, 
are  cultivated  only  with  difficolty.  It  has  been  obnerved  thst  u  pro- 
longed Btonn  coming  from  the  sca  wilt  blight  vegetation.  Possibly 
the  exocM  of  oxonc  may  bo  a  faolor  in  this  dustmction, 

It  variet  with  the  Seaton. — Oxonc,  like  electricity,  is  more  abundant 
in  the  winter  than  in  tho  summer.  Atmospheric  oKone  is  not  mcusured 
wltti  the  same  accuracy  aa  atmospheric  electricity,  and  therefore  ttie 
regular  gradations  during  the  epring  and  autumn  have  not  been  eatab- 
Uahed  as  in  the  case  of  the  latter  agent.  For  the  aomo  reason  there 
ia  tnnch  discrepancy  among  ditfcrctit  observers.  It  is  believed  that 
the  relatively  sinnlt  ainoniit  of  ozom^  in  the  hummc'r  and  early  full  is  duo 
partly  to  the  fact  tliat  it  iit  cousomed  in  oxidixing  the  iupuritiLS  of 
the  air,  ax^d  partly  to  the  fact  that  there  is  lees  atmospheric  electricity 
at  that  timo. 

/( varies  with  the  Sow  of  the  /Joy.— There  is  considerable  difference 
in  the  oonolnsion  of  different  ohservatioiis,  but  the  average  results 
seem  to  show  ratber  more  ozone  in  the  atmosphere  during  the  night 
than  during  tfao  day.  Like  atmospheric  electricity,  ozone  rises  and 
fldla  in  pretty  regular  tiden  twioe  during  the  twcnty-fonr  hour*.  Tho 
maximnm  {)eriods  nre  between  4  and  9  a.  x.  and  "  to  &  p.  u. 
Tba  minimum  periods  are  between  10  a.  u.  and  1  p.  v.  and  be- 
tween 10  r.  M.  and  midnight.  It  wilt  be  seen  that  osono  is  at  ita 
minimum  when  the  sun  i»  at  tbe  zenith,  and  ita  maximum  about  ran- 
rise  and  sunset.  It  vario*  with  atmoHplit'ric  condition^  as  etfctricity, 
nin,  fog,  thunder-atorma,  snow,  wind,  clouds,  halos,  and  auroras, 
eolipaea,  etc  There  ia  a  eertwn  correspondence  between  the  tides 
of  electricity  and  of  ozone;  they  seem  to  rise  and  fall  tngcthor. 
Thin  will  be  apparent  on  comparing  th«  stitteinmts  made  above.  A 
oompariaon  between  atmospheric  ozone  and  electricity  has  been  made 
by  Qnetelet,  who  has  given  the  suhjeol  special  attention.    Bia  obser- 
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TStioDS,  which  wcr«  tnniJo  with   Pdticr'ii  cicclrumcter  in  A«g 
184S,  uro  represviitcrl  in  thi:  followiti]{  table  : 


DoBI*. 

«*.  J«... 

7  "    ... 

8  '■    ... 
•    "   ... 

10  "   ... 

11  "  ... 

DictrlGlt)' 
...    +17 

«7  1 

10  1 
8 

9 

...  4.10 

MuimnnL 

4.n 

4.88 

.81 
. . .     .41 

Uoxunam. 

U       H... 

...     .80 

lOnlmoDB. 

1  r.u... 

a  "  ... 

8    -   ... 
4    "  ... 

Ulnlmnm. 

.96 
l.JT 
IJl 
1.40 
l.8« 
...  1.8S 

8    "   ... 
t    "   ... 

H 
.  18 

M 

T    "    ... 
8    "  ... 

'    MnximniD. 

1.41 

i.ise 

l.TO 

1.00 

...  1.15 

'    Moxiiaiiia. 

9    «   ... 

10  "  ... 

11  "   ... 

83 
SO 

Oxonv,  like  electricity,  seems  to  de|wn4Jl  in  a  mosHure  on  the  I 
ity  of  the  air.    The  relation  of  fog  to  atiuosphfrio  oxone  ia  not 
detciTiiinci],  but  it  M-oms  to  bo  agreed  that  during  anow-titonw  ilj 
iiicrcsRvd.    Thus,  Wotf  f^ivei  the  following  comporiAon : 

Amount  of  atmospheric  ozone  in  fine  days,  \.\B9. 

Amount  of  aimospbcric  oxooe  in  rainy  days,  lL4<k 

Amonnt  of  ntmoHplierio  ozono  in  aaowy  dnya,  I4.1S. 

It  will  be  remarlced  that  toow-ctornia  iJ>o  favor  atnio«pbeik  i 
tricity.    The  diri?ction  of  the  wind  has  a  certain  influence,  ssiti 
rccognizeij,  on  ozones.     Accordin);  to  Lowe,  oione  is  moat  abund 
during  a  touthwest  or  touth-soatlinrcst  wind,  and  Icjut  abundant 
the  wind  is  north  or  northeast.   Tfa«re  t*  a  maximum  when  the  I 
eter  is  low,  and  a  minimum  when  it  is  hijith.     Other  inland  ob 
agree  with  Mr.  Lowe.     At  the  Ma.8ide,  winds  blowlngr  from  the  t 
bring  with  ttiom  abnml.int  oxonc. 

When  the  sky  is  darkeued  with  oloads,  there  in  raor«  i»oae 
when  it  is  clear.     Before  thunder-storms,  or  while  tbey  are  at  •< 
tanci-,  ozone,  liko  ekolncity,  iucrenses,  and  various  changes  and  I 
aiions  muy  occur  during  tlie  progreM  of  tho  Mlorm. 

Summing  op  in  a  few  words,  wo  may  fay  that  atmotpfaerie  omMl 
more  sbtindant  during  the  winter  and  spring,  beoanse  in  those  i 
ther«  is  much  rain,  rnow,  hail,  and  wind,  a  low  tempentnre.  aodi 
maximum  of  electricity.    During  these  sc-anou*,  also,  there  i*  littler 
composition  going  on  in  the  vegetable  world.     In  llie  tnimoier 
autumn,  atmospheric  oione  is  least  abundant,  because,  during  till 
seasons,  thiin:  ii>  no  Hnow,  or  hail,  less  wind,  rain,  high  tempetstn 
minimum  of  electricity,  and  a  great  amount  of  deooropoRitioo  of  > 
mal  and  vegetable  matter,  by  which  the  air  becomes  pollnted,  ud  & 
neutralixing  and  pnrifying  while  the  osone  ie  ODnaomed. 
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AvKTage  Quanlili/  u/ Ozoiu!  in  tAt  Almo*p/ter€, — ^Tbe  quuricil)'  of 
OEono  ill  ilie  aiui»s)iliere  is  exccediugly  miiiutc  The  proportion  variea 
with  ike  locality,  the  eoasoii,  the  hour,  etc.,  as  we  linro  tilrca<]y  B«eD, 
anil  it  also  varies  wiUi  tli«  altitude,  for  it  \a  with  tliis  agent  aa  with 
cU-etricity — it  increaaea  aa  wo  ri»c  above  the  earth.  According  to 
Houscau,  air  of  the  country,  about  six  tcet  above  the  earth,  contains 
about  irrsn  "f  ''*  weight  of  ozone,  or  tvVsvv  ^^  '*■  volome.  The 
quantity  is  so  minute  thiit  it  may  probably  be  increased  severul  fold 
without  perceptible  injury  to  niiin  or  iinimals. 

Origin  of  Atmotplieric  MtetricUy  und  Ozone, — The  eources  of 
ozone  in  the  atmosphere  nro  nlmoBt  innumerable.  Like  slmottphcrio 
electricity,  it  results  from  n  wide  variety  of  eonutless  and  erer-Rlinn- 
ging  influences ;  it  is  one  of  the  grand  rdstiltanlK  of  the  ceaseless  clieiu- 
istry  of  the  earth  and  aky.  The  evidence  is  now  pretty  clear  that  one 
prominent  aoorce  of  atmospheric  ozone  is  in  vegetable  lift-.  T)iu  oxy- 
gen that  ptnntM  evolve  from  their  leaves  is  more  or  less  OKonUed.  It 
is  claimed  thai  oxone  is  dcTelopnl  with  the  perfume  of  flowers.  The 
moat  odorous  flowers,  as  the  heliotrope,  byaointli,  and  mignonette,  arc 
the  most  prolific  generators  of  ozone.  This  oEonic  property  of  flow- 
en  is  most  mnniftMt  under  the  direct  influvnou  of  sunlight.  Lavender, 
fbonel,  mint,  otovc,  and  cherry- laurel,  evolve  oxone  with  special  abun- 
dance when  exposed  to  the  solar  rays.  It  is  believed  that  the  oxida- 
tioQ  of  ewential  oils,  as  anisi^-soed,  bergamot,  etc.,  under  exposure  to 
the  light  and  air,  develops  oxone,  and  that  in  all  flowers  tbe  source  of 
the  ozoDc  M  the  ctuence ;  hence  it  is  thiit  the  most  odorous  are  the 
moxt  oxonifcrous. 

If  ue  accept  those  conclusions,  we  must  also  concede  that  the  cus- 
tom, now  almost  forgotten,  among  physicians,  of  providing  the  han- 
dles of  tbeir  canes  with  viDaigrcttes,  with  the  fancy  that  the  fumea 
would  protect  them  against  infci.*tious  disease,  baa  a  certain  Hcicntific 
basis.  The  aroma  of  snuff  is  said  to  develop  ocone,  and  for  years 
SDUfl*  has  been  regarded  as  a  disinfectant. 

Electricity,  as  is  well  understood,  is  generatL^l  by  any  kind  of 
ohsmical  change  or  action.  Even  friction  and  pressure  cuusit  cleo- 
tricity  lo  be  evolved,  as  was  shown  by  Armstrong's  eipcrimeuts  with 
Jets  of  condensed  air,  liberated  under  high  pressure.  It  was  shown 
by  Faraday  that  the  Motion  of  water  dropping  against  bodies  gives 
rise  to  electricity,  and  it  is  probable  that  the  same  efliiot  follows  the 
friction  of  water  against  air. 

Volta  showed,  nearly  a  century  ago,  that  the  spray  of  a  fountain 
furnishes  negative  electricity,  Trollcs,  and  afterword  Humboldt,  ob- 
served that  a  cascade  or  water-fall  tilU-d  the  air  for  some  distance  with 
negative  electricity,  and  Bell  thinks  he  has  proved  that  a  cascade  is 
negative  at  the  top,  and  positive  at  the  bottom;  tJmt  the  positive 
electricity  passes  into  the  earth,  leaving  the  negative  i»  the  spray. 

We  are  then  to  look  for  the  sources  of  oxonc,  as  of  electricity,  in  all 
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the  iafinitc  play  ot  the  tiTrcatrial  powers:  in  ibe  faUing  aw«y 
th*  roclcH,  nn<l  the  Bjiriii^in^  forth  of  pUut« ;  in  the  oxidatiou  of  rueUiIs, 
aod  the  emiseion  of  the  perfume  of  fiowcra ;  in  tbo  dopoaition  of  dew, 
iu  the  falliDg  rnio,  thv  rattliog  hail,  und  Uiu  drifting  mow ;  in  the  rtiah- 
ing  of  the  wind,  and  the  ftonflict  of  the  storm;  in  the  friction  of  Xht 
clouds  as  they  pass  in  the  sky,  or  rest  on  the  summits  of  tlie  moan* 
tains ;  in  the  ceaseless  evaporation  on  sea  and  on  liiiid ;  in  the  niah- 
ing  torroDta  of  the  hilla  ftod  the  daohing  brvakcm  on  tbv  shore. '       ^H 

Ozone  a  Diaittfectant, — The  disinfecting  powers  of  ozone  h«^* 
long  been  noted.  It  is  one  of  Xature's  great  purifiers.  It  ia  aome- 
times  generated  artiticiallj'  in  hospitals  and  public  bnildings.  It  acta 
both  on  animal  and  vegetable  matter.  According  to  Schttnb«in,  air 
containing  bnt  nxiViv'^f  ozone  ia  capable  of  disinfecting  its  own 
volume  of  air  Riled  with  the  effluvia,  evolved  in  one  miiiiite,  (nm  four 
ounces  of  highly-putrid  flesh, 

Onono,  in  disinftctJng  and  pniifying  decaying  and  putrid  matter, 
is  itself  destroyed.  It  dies,  thnt  othcra  may  lire.  Hence  it  is  that 
there  is  so  little  of  ozone  in  the  air  of  towna  and  cities  and  villagca, 
and  iu  hospitAK  The  oione  is  consumed  iu  the  process  of  oxidizing 
the  products  of  combustion  and  decay. 

Dr.  Richardaon  has  noticed  that  oxygon,  tbat  lia«  been  repeatedly 
p&ssed  over  decomposing  antunl  matter,  loses  its  power  of  oxidation. 

Phi/Mtological  Kfftcts  of  Ozone. — The  physiologicKl  eflccta  of  OEOiie 
have  been  studied  both  on  man  and  on  animals.  It  is  believed  that 
the  bracing  and  inspiring  eSbct  of  a  clear,  crisp,  and  sparkling  morn- 
ing, is  dne  in  part  to  the  great  amoiuit  of  otone  in  the  attao«pb«r«L 
WIr-u  it  i.i  held  iu  combination  with  oxygen  or  common  air,  it  acta 
much  like  oxygen,  but  more  powerfully.  It  affects  the  pulee,  the 
respinition,  and  the  circulation,  in  varioua  ways,  according  to  the 
quantity  taken,  and  the  temperament  of  the  individual.  In  this  re- 
spect, it  belinreji  like  elcotricily.  It  baa  been  thought  that  ozone  it 
formed  iu  the  body  from  the  contact  of  oxygen  gas  with  the  blood, 
and  there  are  those  who  believe  that  it  is  absorbed  with  the  oione  in 
the  air,  and  is  carried  into  the  blood,  where  it  takes  part  ia  the  process 
of  oxidntioii. 

There  is  a  possibility.  If  not  indeed  a  probability,  that  electricity, 
in  its  passage  through  the  body,  generates  ozone  in  very  minute  quan- 
titles,  through  the  electrolytic  and  other  changes  that  it  produces, 
and  the  theory,  tliat  the  bcnelicial  (-fleets  of  electrization  are  in  part 
due  to  the  ozone  thus  generated,  has  some  plausibility.  Bnt  on  all 
these  subjects  very  little  is  known.  Kxperimenta  made  in  the  lab<v 
ratory  with  ozone,  artificially  prepared,  are  highly  snggeetiveL  Ca- 
tarrhal itymploms  and  attacks,  mneb  resembling  epidemic  Infiu- 
enza,  are  produced  by  long  breathing  sir  laden  with  ozone.  It  is 
stated  that  it  would  be  difficult  to  distinguiali  iH'lween  the  aymp- 
'  n*  Fox,  tbott  iiDottd. 
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Hlu  of  inQiKnu  anil  tlii;  xyinjitoiiiii  of  an  uvcrilouc  of  ozone.  Kx- 
PftriuaiUi  QD  ftniiDala  have  ftltowii  that  irritalion  of  llio  miif-ous  lltiiii); 
cf  the  Uiroat  aod  nostrilB,  with  febrile  symptoms  and  coDgestion  of 
(bihnig*,  may  W'  quickly  excited  by  breathing  air  containing  a  Iarg« 
pfrenMagO  of  OEonc.  If  uTiimal*  urc,  for  u  lung  time,  «nbjei.-teil  to 
MMe,  they  pcrisli.  In  their  BUBceptibilicy  to  it,  however,  they  vary 
widely.  A  rabbity  breathing  air  mingled  with  nW  °^  ''"  weiglit  in 
McWi  liaa  died  to  two  bonrs.  ftlioo,  breathing  air  about  inAnF  <^ 
ame,  have  died  imniGdiatcly.  Ratn  aro  more  •uitcejitibletliantiuiiiea- 
(ip^  and  Guinca-jtigit  are  more  susceptible  than  rabbits.  Pigeonti  ar« 
fnle  tol«nnt  of  ozone,  and  frogs  arc  proof  against  it,  provided  they 
bT«  abundance  of  water.  Birds  aro  specially  lok-rant  of  this  agent, 
U  sight  naturally  bo  inferrc<l,  »inc«,  in  llie  higher  strata  of  tho  air, 
vfeic  tbey  fly,  oione  \«  mom  abundant  ttiau  near  the  earth. 

b  haa  been  slated  that  there  is  a  relation  bctwceu  oxone  and  iotei^ 
niltent  and  remittent  fevers;  that  rheumatism  it  prevalent  TrhcD 
Oaone  ia  dcSetcnt;  lliat,  when  ozone  is  in  exceits,  di[i1ilhc'rin,  quinsy, 
Unall-pox,  herpes,  measles,  scarlatina,  and  other  cutaneous  nfll-ctiona, 
prevail ;  and  that,  during  th«  visitation  of  the  caltle-plagne  in  Eng- 
laoJ,  ozone  was  below  the  neuat  standard. 

There  b  considerable  more  of  cvidcooc  to  show  that  vi«itation«  of 
tlielera  arc  accomjiamed  with  a  diminution  in  the  atmosphcrio  ozone. 
Kxperimenta  have  shown  that  germs,  Bporules,  bacteria,  vibriones, 
tad  small  monads,  with  other  low  forms  of  life,  axe  destroyed  by 
UHir.  On  the  accepted  viow  that  cpiil<-mic  and  infectious  di«'ascs 
\n  canscJ  by  spores,  bacteria,  etc.,  wo  can  undcnstand  how  a  de- 
Ucoey  of  oione  in  tJic  air  may  invite  disease. 

The  only  conclusiona  on  this  subject  of  the  relation  of  atmospherio 
IsoiK  to  disease,  that  at  present  iccm  justifiable-,  are  these: 

1.  A  deficiency  of  osonc  iu  the  air  probably  lias  a  ecrtaiu  relation 
epidemic  and  chronic  disease. 

2.  DcGciency  of  oiono  invites  disease,  by  debilitating  the  system. 
Hid  tliaa  making  it  le»s  ea]>ablc  of  contending  with  morbid  inQiiencea, 

TmUfoT  Oame. — Of  the  various  lest*  for  ozone,  thoTo  which  nre 

A  need  are  stanch  and  todiile  of  pofaseium.    Fox  prt-firs  the 

litmua  and  the  simple  i<x/*rf«  cf  poiatsiwa  tost.    UTie  litmut- 

and  the  iodide  of  potu»sium  roust  both  be  pure    Tlie  Swedish 

ig'papcr  \i  lite  best.    Blue  litmua  ia  purified  by  boiling,  etc,, 

it  is  of  a  TinouB  red  color.    The  strips  of  filter-paper  are  plunged 

omt-lliinj  of  their  length  into  a  solution  of  neutral  iodide  of  pota»- 

BUulc  by  di»soIviHg  15^  grains  in  321  grains  of  distilled  water. 

Tht^t  testa  arc  exposed  to  the  air  for  twelve  or  twenty-four  hours 

■  plate.     If  ozone  bo  present  in  the  air,  the  todiccd  part  be- 

■•t*tiHt,and  tlte  non-iodiz«h1  part  is  unchanged.     Sometimes  the 

:-fMper  is  placed  in  osone-boxes,  so  constructed  that  a  current  of 

^  PMK*  through  them. 


le  sea- 
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The  practical  bearings  of  atmottjihcric  vU-ctricitjr  and  oione 
uanifol'l : 

1.  Many  nervous  and  other  diseases  and  very  many  nervous  sen- 
sations arc  perceptibly  affected  by  changes  in  the  quantity  of  eU 
city  and  oxone.  Malchig  tb«  nccc««ary  coHc-<'.i«ii>n  lliut  the-  subject  1 
the  rotation  of  atmosphere  to  health  is  one  of  many  comgdicAtk 
still  we  are  nov  in  a  position  to  claim  with  considerable  positivt 
that  a  part  of  tho  bcnelit  or  it^iiry  that  is  derived  from  change  ot 
olimale,  or  from  the  various  atmospheric  changes,  is  the  result  of  vari- 
ations in  the  amount  of  oione  and  electricity.  After  eliminating  the 
factors  of  heat  and  cold,  which  are  the  most  obvious  and  best  under- 
stood of  all  atniOHpberic  qualities;  of  moiituro  and  dryness,  the  po- 
tency of  which  is  everywhere  rccogiiitcd ;  of  carbonic  and  nitrlo  acid  \ 
of  oxygen  pure  and  simple,  there  remains  much  that  only  ozoue  u^^tf 
electricity  can  well  account  for.  ^H 

3.  Not  a  few  sensllivo  and  itapressible  organiiations  experioncc 
variations  of  strength  and  dirbiltty,  of  vij{or  and  matalae,  that  very 
well  correspond  to  the  variations  ia  atmospheric  electricity,  or  oaone, 
or  both.  There  arc  thousands  of  people  wlio  aro  at  their  nuximum 
of  strength  in  the  cold  months  of  winter,  who  begin  to  dMline  in 
the  xpring,  wbo,  In  the  tummer,  are  at  their  minimuin,  and  who  rcga- 
Inrly  rally  during  the  autumn.  There  aro  those  who,  almost  every 
day,  pass  through  tides  »f  feeling,  which,  if  they  do  not  mathemati- 
cully  correspond  to  the  daily  tides  of  oxone  and  eU-otrioity  in  the  air, 
do  certainly  follow  so  closely  as  to  make  us  suspect,  to  say  the  loast, 
a  GcrUiin  relation  between  the  variable  states  of  the  system  and  the 
variable  states  of  the  air.  From  H  to  12  x.  v.  is  the  gotdea  time 
for  brain-work,  m  all  students  know ;  from  1  U>  4  r.  u.  tboro  aro  fre- 
quently a  dullness  and  lassitude  that  make  hard  toil  a  task.  Maoy-«- 
even  those  who  take  but  a  lunch  in  the  middle  of  the  day — are  8le«p^ 
at  this  time,  and,  unless  they  are  kept  awake  by  busincM,  arc  disposed 
to  take  A  nap.  Ttic  latter  part  of  tho  afternoon  the  sjnrita  revive, 
and  between  four  and  eight  or  nine  o'clock  ii  wliat  mifcht  be  oalletl 
the  silver  period  of  the  day  for  all  mental  Ubor.  Tho  night  U  given 
to  steep,  but  those  who  rise  very  early  do  not  nsually  labor  to  so  great 
ailvantage  as  those  who  defer  their  severest  exertions  until  the  fon>- 
uoon.  In  ihexc  statements  ve  but  give  tho  experience  of  the  majoi^ 
ity  of  brain-workers  whose  temperament  is  of  the  susceptible  orde 
and  who  therefore  appreciate  tho  varying  moods  of  the  flvstem. 

The  cliicf  oomplioation  that  enters  into  Iliese  calculations  i 
I'noi  that  there  la  least  onono  and  lea»l  electricity  iu  the  air  whcu 
is  most  heat,  and  that  heat  is  of  itself  debilitating. 

.1.  Irregular  disturbanoea  in  the  electrical  condition  of  the  at 
phrre,  in  storms,  and  ORpoeially  in  thunder-storms,  and,  in  our  climate, 
northeast  storms,  unquestioniihly  nlToct  the  nervous  system  of  impres- 
sible temperaments  unpleasantly,  ami  bring  on  or  aggravate  ncural^c, 
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rhciitniitic  iin<l  ullicr  {Miiiik,  an  mdl  nit  iDcit«  tDCntiil  ili»ln-Hii' nnd  <]is- 
couragcRivtil. 

Tlib  faetjconocniing  wluch  eome  Iiare  been  ekc-ptical,  iti  a>  dcmnn- 
Btrable  as  any  gcnoral  fact  of  tlio  kini)  can  W,  and  th«  o)>porhiTiitk'H 
for  testing  it  itmong  the  ihtvouh  jiiitit-tits  in  tliU  country  are  exccji- 
ttonally  nbun>)nDt.  SonnUlve  ]>ativtitH  ntc  oftfntimca  proplicte  of  the 
WMith«r;  witlioul  error  thpy  can  predict,  even  twenty-four  hoiirw  1h- 
foreliand,  an  npjiroachinf;  northeast  storm,  and,  before  a  rttiing  tlmn- 
der-squall,  they  arc  Gomctimce  excvHtiivcly  tnifiE'rabIc,  There  are  thuao 
who  ore  utterly  i>r»iitrntcd  Ixfuro  and  during  a  thundcr-etorm,  thrown 
iolo  TOtniting  and  couvuluons;  and  th«i)o  apaitiD^Uo  dinmptions  are 
followed  by  honra  or  days  of  exhaustion.' 

Now,  it  is  just  before  thunder-etormg  that  the  atmospherio  electri- 
city is  so  apt  to  be  negative,  and  during  a  thundcr-«lorm  the  eJiangcB 
in  the  rlcctneal  condition  are  very  rapid. 

At  the  Sussex  County  Insane  Aaylam,  in  England,  tlic  chaplain  of 
the  institution  made  for  sevcr.il  years  a  series  of  experiments  nhich 
showed  very  clearly  that  attiick.t  of  epilepsy  and  mania  correspond, 
ia  ATcry  large  number  of  inalauceB,  to  changes  is  clectricid  and  other 
conditions  of  the  air,  and  bo  bolie>  cs  that  electricity  ia  the  main  factor. 

Thero  is  nothing  strange  in  all  this,  for  nil  nalurnliats  knov  that 
many  plants  predict  storina  with  wonderful  precision  houi-»  before 
tb«y  npprar.  Man,  with  his  exalted  and  complex  nervous  nystem,  and 
capeclally  dviltxed  man,  is  far  more  impressible  than  any  animal  or 
flower. 

It  is  not  wise  nor  scicnlifio  nor  humane  to  despise  these  subtile, 
storm  ■anticipating  pains  from  which  our  patlenia  snlfer.  If  these  are 
not  real,  nothing  is  real,  and  all  exislence  is  a  delusion  and  a  sham. 
They  are  as  truly  realities  ns  small-pox,  or  typhoid  fever,  or  a  broken 
leg,  and  should  bo  considered  aooordingly.  When,  therefore,  the 
Oanhury  Xttta  man  dedicates  bis  almanac  to  that  distinguished  col- 
laborator and  weather  prcdictcr,  the  inflammatory  rheumatism,  be  is 
as  ecientifio  as  be  is  fiinny. 

4,  The  beneficial  eflTecIs  of  sea  and  mountain  air  on  invalids  may 
bd  tsplaincd  in  part,  if  not  largely,  by  the  fact  that  there  ia  more 
ozone  in  the  sea-air  than  in  the  land-air,  and  more  ozone  and  more 
electricity  in  high  than  in  low  altitudes. 

In  cIvvBled  regions  tiie  air  is,  of  conmc,  mrcr  than  in  low-lying  re- 
giona,  wtd  the  quantity  of  oxygen  inhaled  muul,  of  necessily,  be  less 

)  TbtMUVTaa*  porlnrbatloiM,  in  tlieir  rartoos  dcgiCM,  hate  Monrd  to  ne  to  b« 
snttcUnlly  ftvqoMit  aad  dlftlnciiic  (o  cnliile  ilicm  to  be  irgordid  u  ■  wparale  diicuc^ 
To  this  itiwin  I  bars  gl*cn  tlie  namo  AilrafJwbii.  A  hiiv!  (luvorl^iUaii  of  thto  dileate. 
villi  owes  sftd  mnarks,  un  bo  (uiiad  in  Bwid  &  Rockwell's  "  Uadkal  snd  Surfcivil  Klw- 
tri*tl7,"  p.  tM.  SlricUy  ipckklng,  ll  coiiits  in  Ibo  rate^ry  at  slhcHoos  sIllcJ  (o  lij ulrrln, 
like  afinv/Aoiia  tlui  WcMphnl  hnit  itcFfrfbcd.  AitiaphoUa  ll  nor*  eommoa  In  wdiurri 
dm  ta  mirm.  though  I  bare  n«ii  it  ia  bulb  mtu*.  J'bo  teoAmtej  M  lbs  dl*wi«  appcara 
n  ia'funllivf. 
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Ihan  wlit-n  the  air  is  dense;  but  OBooe  and  olectiicitjr  both  incmHtt 
w«  rise,  and  very  likely  thU  furt  will  explain  llic  exhilaration  sod  b- 
vigoration  which  not  only  confiimptireH  but  nL-rvonsly  exhausted  \ar 
tioDls  I'Xpvriencc  on  ivnioving  to  the  uiouiilaina.  The  benefit  thtt 
conmimiitivcii  find,  by  ix-sl Ji-iice  in  eleraled  dislriets,  is  almost  enlirtly 
of  a  general,  eiimnlating  tonic  character,  that  could  very  well  bt 
explained  by  the  oxone  and  elvctricily  which  they  inhale  br  aon 
abundantly  than  in  th«  lovrlandM.  Tlic  benefit  dcrircil  from  a  cbanj* 
of  residence  Uonx  tliv  city  to  the  country  may  be,  in  part,  nmiltrif 
explained. 

The  influeuce  of  atmoephetic  cloctricity  and  oxone  most  alwajik 
taken  into  cons  id  era  I  ion  in  cMimating  the  effects  of  me<lical  tuai—t 
Exaci-rbationH  of  neuralgia,  or  rht-nuiatie  pain,  or  general  fnofsjf^or 
attacks  of  melancholia,  or  mania,  may  be  excited  by  low  atmospUA ' 
conditions,  wlicn,  perchance,  wo  enppoio  that  the  treatment  t*  (• 
ploy  i«  working  badly;  and,  oonvcntely,  the  vshttaration  that  padtaN 
feel  at  various  times  should  sometltnes  redound  to  the  credit,  not  of  ik 
phywieian,  but  of  the  electricity  or  oxone  in  the  air.  There  aiedi)* 
when  all  our  patients  scorn  to  be  dopreased — all  appear  to  be  gtnif 
down — and  there  are  days  when  all  appear  to  bo  doing  well.  W*  a» 
not  be  too  cauliouR  in  atlribntiii};  thCKC  diangn  to  other  factors  I» 
siJea  the  treatment  we  employ.  We  are  ju^lilied  in  cncontagj^  fi^ 
heartened  patient*,  who  are  ready  to  perish,  wilh  the  hope  that,all 
onlikcly,  tliey  may  1>u  suffering  from  low  atmospheric  coDditionii  ibl '] 
will  in  time  correct  tbeinaelre:!. 

In  order  to  settle  aomc  of  ths  qitcstions  r:iised  in  Uiis  pspn; ' 
would  offer  these  four  snf>geetions: 

I.  Let  daily  obKcrrations  in  atmospheric  electricity  and  osoM  h 
undertaken  under  the  p3tron.ng«  of  the  governments  of  diS^nnn  cc^ 
tries  at  all  meteorological  and  astronomical  stations.     Tfafse  o1>Knfr'1 
llODS,  carried  on  for  a  number  of  yeaw,  would  help  to  answer  =ciT 
important  <]ueries,  and,  among  others,  whether  there  ia  mora  o: 
atmospheric  ozone  in  America  than  in  Europe,    Tbe  data  derirw  in» 
•och  comparative  researches  would  help,  perhaps,  to  eiplain  the  T***^ 
isr  and  uiiparallclol  nervoo^DCEa  of  the  people  of  the  United 
They  raiKlit  help  to  explain  the  extraordinarily  stimulating  rls.  -  — 
of  the  climate  of  California,     They  might  help  to  explain  lli«  Wj 
thai,  on  the  Pacific  coast,  sunstroke  \*  not  apt  to  oeeiir,  even  onMl 
very  high  tempcratnrc ;   while,  in   iJic   East,  prostration  *o«  fl 
posuro  to  heat  uuL  very  excessive  is,  almoat  every  summer,  a  M«i^| 
affection.  ^| 

n.  Let  comparatire  oWrrations  be  made  of  the  atiQOipfaerie^H 
tricity  and  oxooc  of  low  and  clev.'it«d  regions.  Tlie  data  dcrivtd  BM 
snch  obscTTationa  might  helj)  to  explain  the  great  benefit  thitcM 
Bomptireis  and  nervous  patients  so  often  Snd  by  a  re^dmce  as^| 
the  monnlaina.    They  might  lelp  to  explain  the  absolute  relwf  «<fl 
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of  aatuninal  caUurli  or  bay-fover  liiat  U  fouod  in  regions  lying  nil  llie 
way  from  five  liundrci]  to  twenty-tivc  huii<lrvd  fc«t  oIcTation  above 
tJio  IcTcl  of  llic  K«a.'  It  has  alri'iidy  bi'cn  shown  by  itic  cspprimcnlB 
of  Becqucroloit  tbcplalcnuof  St.  lit-ninrd,  nndby  olhiroWrvoD!,  lb.1t 
tbeie  is  more  of  atinosi>bcrio  cloclridty  aa  u'«  r'n^  above  the  cartli, 
and  the  same  bas  been  proved  also  of  ozooe.  If  these  rcsulls  shall  be 
confirmed  l>y  n  birgcr  induction,  by  obncn-alions  ninung  the  Catskill 
aud  ^VbitL'  Mouiitiiitis,  then  ire  should  bnve  a  ]>oU-iit  nml  HUjfgi.Mivu 
cxpUnation,  io  far  as  it  would  go,  of  the  poirecful  hygic-ulc  effect  of 
mo  oil  tain  residence. 

III.  In  tiiRvs  vrhcit  certain  epidemics  arc  abroad,  such  as  cholera, 
throat- distemper,  scarlatina,  etc.,  let  observations  made  of  Ihc  at- 
mosphcrio  oxoim:  bo  compared  with  observations  made  at  the  same 
season  and  same  place  in  other  years.  Of  course,  whatever  the  facta 
may  be,  wc  cjuoot  rush  to  conclusions  in  this  matter.  If  ozone  be 
absent,  may  not  its  abienco  bo  dito  to  the  fact  tliat  it  b:is  all  been  con- 
sumed in  deodorixiiig  the  Inipurilics  of  tlie  air,  which  impurities  may 
be  the  cause  of  the  epidemic  ? 

IV.  Let  the  physiological  and  therapeotio  effects  of  okchc  on  the 
homao  sygtcm  be  studied  by  a  largo  and  copious  Induction  fixim  a 
iricltt  xariely  of  t(tiip<'ranicn[»  and  diwaKc*. 

Tbo  criticiims  that  yon  will  inuke  on  this  paper  I  can  easily  fore* 
•cc  You  will  say — and  not  uujiutly — that  ia  all  tbese  researches, 
aud  especially  in  those  that  relate  to  ozone,  there  is  much  of  vague- 
nees,  little  of  precision — that  an  enormous  margin  yet  remains  wherein 
we  may  study  or  conjecture, 

All  this  I  admit  frc<^'Iy  and  fully,  but  is  it  not  to  with  the  incipi- 
tn*«  of  every  m-icnoo  and  of  all  forma  of  knowledge  wliatsocvtr  t 
Shall  we  wait  nnttl  our  knowledge  becomes  absolutv  before  we  reveal 
it?  Does  it  not  rather  become  those  of  us  who  are  seeking  truth,  as 
often  as  may  be,  to  lake  account  of  stock  of  our  dinooTerics  ?  Is  it  not 
well,  now  and  then,  to  take  nu  inventory  of  our  ignorance,  and  sec 
how  lilll«  we  kitow  ?  In  ihifl  grand  and  long  campaign  against  the 
kingdom  of  darkuests  we  must  forage  on  the  enemy's  country,  and  sus- 
tain ourselves  for  the  toils  of  the  future  by  the  best  we  can  get  as  we 
go  along.  I  would  bo  inspired  by  the  nonls  of  Confucius :  "  Wbat 
wo  know,  to  know  lliiit  we  know  it ;  whut  we  do  not  know,  to  know 
that  we  do  not  know  it,  that  is  knowledge."  I  would  be  inspind  by 
the  example  of  Lesshig,  who  preferred  to  seek  af^er  truth,  than  to 
find  it. 

<  BUclor,  In  h!«  work  on  "  Hay  Fcror,"  has  iho«n  b;  «iper!inmt)  Ihit  more  >por«« 
Mid  ponn.  by  fir,  arc  ronml  n  tliouionil  Tccl  or  ao  above  the  earth  thin  at  lbs  or<llii*r]> 
brrsihing  lerel.  TbcMi  •iprrlmmiU  would  iotllcalc  ibil  tho  cure  at  this  diicu^  b;  re- 
■OTcl  l«  elent«d  Nglooii,  mntt  >t  lout  bo  eipkincd  in  loino  <rlhrr  nij  lliui  bj  the  the- 
Oty  that  Ibe  monatiln  air  oonlftiiut  IcM  MlAliag  lutiitanorB.  Tliis  Bubjtct  I  bopc  to  bs 
•Me  In  hiiMtigale  at  ih4  WhUo  UooDuIns  during  the  comtag  KummtT. 
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THE  GREAT  CEMETERY  IX  COLORADO.  ^M 

Br  KKV.  SAMUEL  LOCKWOOD.  Pn.  D.  1 

IN  the  comp(Kiitii>[i  of  liU  ecctcaiastioal  history,  an  erudite  Uslorifl 
cliapKircd  the  narratire  iDto  ocnturice.  Pcrtiapa  for  his  niIijhI 
these  divisions  vore  suflicieDtly  gcncrou*.  Still,  fts  nicaauntQciiu  of 
timo  they  wcro  but  puny  cpo«lia ;  aud  yet  they  were  vut  enoagk  i» 
till;  trt-atnK-nt  of  thai  ephemeral  worker,  man.  l!ut  lie,  "wbovo^ 
koth  hitherto  " — who,  as  the  true  Kartb's  Biographer,  wrote  oi  tir 
•toiiy  rocks — made  bia  diTuions  thb  Aass!  Indeed,  can  tbcN 
epochs  be  reduced  to  yrunt  ?  What  a  scope  must  the  record  of  Is 
doings  have  with  whom  a  thousand  years  are  as  a  day !  A«ee)(ii| 
tlic*«  tlfe-eycles  with  a  siguificaocc  so  grand,  we  reverently  look  iou 
this  great  volume.  Its  opening  chapter  U  the  Cambrian  age.  Dd— 
,  amanng  I — the  stony  larainin  that  make  tip  Ite  leaves  are  svarcelf  kff 
than  oR«  huTi'In-d  Utounanil j'tt.t  in  thicknett  I  It  was  a  timv  of  Axea^ 
wiUiie.>ts,  and  iu  primeval  Ufo-forma  were  few,  and  bage  rock-nuMcl 
were  tilted  ap  from  that  sea,  and  worn  donni  for  the  bed  of  the  mV/xl 
Xext  came  tbc  Silurian  age,  singing  llic  weird  musie  of  ita  one  vwl^ 
ciicirelicif;  sea.  Its  forms  of  life  were  innumerable,  Tbca  fleonAil 
the  Ilrachiopode,  or  ehcll-bcaring  worms,  and  Mollusco,  Cnutaetti 
corals,  and  a  few  Gshcx.  Tlien  comes  the  Dovonian  agft.  Kov  itii 
that  what  Neemed  a  monotonous,  watery  waste  bvcomos  as  a  nsf 
Sahara,  with  many  a  green-frioged  oasis  cheered.  Tlie  late  aniraiil 
sea  is  dotted  with  low-lyiog  inlands.  Very  beaniifut,  tliougb  lo»ly 
in  rank,  and  not  over-luxuriant  in  numbers,  were  the  plant-fonu  ibit 
fringed  tliose  shorcK.  Then  the  fishes  compoRC<l  the  nobility  of  Bfe 
Their  patterns  were  grotesque ;  and  they  were  etad  in  mighty  |>l»l^ 
armor,  massive  osseous  tik-N,  of  quaintly  ecntptare.  It  was  an  w» 
ture  that  spoke  unmistakably  of  orimaon  conllicU;  for,  in  aooth,lhiM 
were  not  "piping  times  of  peace."  Next  oame  the CaHMuiferoui)^ 
The  area  of  land  is  greatly  increased  \  and  it  is  beautitic^l  with  a  a" 
and  amazingly  luxuriant  vegetation.  In  tbis  plant  rkgimtt  the  vj»iiX^ 
Uest  being  ia  the  arborescent  fern.  And  this  Inmriaot  T«fttaii« 
stores  up  the  solar  force,  a  rich  legacy  for  the  far-off  btil  "mmC 
man."  At  this  time  a  few  air-breathers  occupy  the  land.  With  &flf 
like  aflintiie*,  they  are  of  very  low  reptilian  rank. 

Passing  the  Permian  and  tlie  Jurassic,  next  comes  the  CntKceai 
age,  with  the  cnlmination  of  that  reptilian  raee  of  monsters  of  aons- 
ing  sixo  and  most  singular  aspects,  jt  was,  indeed,  the  compankuukif 
of  "Beauty  and  the  Bea«t;"  for  at  this  time,  also,  the  nautSiu,*' 
the  ammonile,  lhu«c  peertejis  structures  of  the  moUosean  lifc 
reveled  in  beauty  and  vsatnesa  of  uumbers.  But  a  sad  change  ew4 
and  the  gay  nautilus  tribe  was  reduced  to  the  marcct  roprcaoitatitf 
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iu  tilt  animate  acalc ;   wlitlu  the  Mar  of  tbo  resplendent  ammonite 

vent  down  ia  ntl«r  deatli.    Anil  ilicrc  must  liavv  heoa  pi-culiar  condi* 

linns  of  both  land  and  sea,  in  that  Cretaceous  day,  or  those  Hlrangc 

K  Kplilrs  of  UrobdingnagiaD  altitude  could  not  iralk  on  the  land ;  nor 

■  coalil  iheir  ai^uatiu  coiigfinera  of  octncmn  bulk,  ttiu  huge  eca- reptiles, 

tUDie  in  tlieir  briny  homes ;  80  with  the  AmmoDitea,  and  the  gruut 

'    tdichkn  fi»)»es.    But  time — the  beauties  and  the  monsters— all  died, 

ftrthern  came  in  new  coaditions  of  tko  Inncl,  the  sen,  »nd  the  air. 

I        And  with  thc««  new  condliionH  came  the  Eocene  age,  or  dawn  of 

L  lilt  Tertiary  epoch  uf  KartUV  lifetime.    So  decided  was  this  physical 

BiWgc,  that  all  things  were  ready  for  its  reception  of  n  new  raee  of 

Hting  crcatarcN.     The  very  ntirface  was  newly  and  lavishly  gnniishcd, 

nte  a  tabic  awaiting  the  expeclLsl  gue«U.     And  the  atniOMpltt-rc  li.-id  a 

Plilmier  vigor,  a  sort  of  climatal  lipeuess,  like  the  aroma  of  an  antum- 

*^til  i>rcliaTd  whose  fruit  baa  matured.    Now  came  tlie  true  gmsRC*, 

od  the  grains  ;  and  the  RosaceiB  plants  with  the  strawberry,  blaek- 

IwiT,  apple,  cherry,  and  plnm,  etc     And  Nature's  guests  arrived, 

aod  raterud  npun  the  4-njoymcnt  of  au  unrestrained  existeiieo  in  lier 

grand  domain.    And  they  were  welcome  guests ;  for  leading  the  train 

OBQM  the  (as  yet)  noblest  of  her  begettinge,  beings  of  true  mammalian 

tutk.     Tbey  were  of  new  forms  and  new  appi'tencies.     Soini'  wore 

paiu  In  site,  and  sorae  were  of  more  than  leviathan  proportions,  and 

aany  were  bizarre  in  form ;  and  all  were  diverse  from  erery  thing 

llist  had  Hrcd  before,  or  that  should  vver  come  after.     And  no  each  in 

its  uwn  way,  as  dtnpoxitiun  or  eonvcniencu  ]>rum]>tei),  enjoyed  life. 

SiMU  preferred  the  banks  of  the  great  rivers,  others  iLo  grassy  meads 

of  (be  groen  TsUeys,  and  others  the  sides  of  the  densely-wooded  hills. 

And  the  timid  rodents  hid  themselves  in  their  burniwH  ul  the  roar  of 

the  earaitores,  while  both  were  startled  by  the  beastly  bellowing  ui 

Ife  great  terrestrial  behemoths.     And  these  beings,  at  least  some  of 

Ibm,  have  left  their  relies  in  the  far  West,  in  places  where,  until 

bldy,  only  tho  red-man  had  tred. 

TIm  geological  age  juiit  nittnltoncd  is  called  the  Tertiary,  It  was 
Ibt  tho  firal  time  with  true  siguiilcance  sectioned  ofl'  by  Sir  Cliarltrs 
LytlL  This  learned  geologist  noticed  that  this  ag«  opened  with  ani- 
Bal  Ulo  more  like  that  of  the  present  titan  any  thing  that  hud  been 
More,  and  that  in  respect  to  the  molluscs  there  were  many  forms 
idtslical  with  existing  shells;  and  he  noticed  that,  as  we  ascended  in 
tkis  age,  the  percentage  of  forms  thus  similar  very  rapidly  increased. 
Be,  therefore,  named  the  bottom  section  the  Eocene,  m<^»ntng  the 
4awn;  and  the  middle  section  the  Miocene,  meaning  less  of  its  dawn, 
thn  Ia,  £uther  on  in  the  day ;  and  tho  highest  sectiouiic  called  the  PU- 
Woke,  mcitntng  slill  more  odraaccd.  To  these  lias  been  added 
uotbor,  namely,  the  Pleisloovne, 

T^iere  are  tltree  American  names  which,  in  respect  to  the  roost 
noaat  Rsnlta  in  Tertebrate  paleontology,  deservedly  stand  a«  iu 
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great  Uglits — Prof,  Joseph  Lcidy,  Prot  E.  D.  Copo,  and  I'rof  0. 
Marsh.    Tho  laal  two,  triib  an  c-ntlinsiainn  thai  Iim  tnumplxiil  on 
great  difficulties,  tiare  Mpvcially  produced  sLartling  roulu  En 
todiTiduiiI  RKplAralioos  of  the  grvat  grareyarda  of  the  ancient 
io  our  Western  Territories    Of  the  Inbon  of  I'rof.  Cope,  aa  ev 
ducted  under  govcrumcnt  auspices,  it  is  propoit^  here  to  ofTcrafev 
nsults.     AVo  nhal)  Dimply  give  some  dttailN  of  his  work  doue  laK 
rammer,  as  the  vertebrate   |i3lcoiitologist  in  behalf  of  Prof.  F.  V. 
Haydou'a  "Seventh  Annual  Keport  of  tho  United  Slates  ti«olc^nl 
SuTToy  of  tho  Territories."     Prof.  Copo  found  himself  literally  ia  a 
crovdcd  cemcl«Ty  of  o  i[undrupcdal  race  long  extinct. 

TIic  list  which  iion'  iiuroeduilely  follows  \a  limited  almost  del 
aively  to  the  Miocene  fossih  of  "  the  Bad  Lands  "  of  Colorado.  It 
tells  a  man'clous  story  of  rich  and  fonnidablo  fauna  that  eiiMcd  ca 
our  virgin  coiitiuitnl  in  that  Middle-Tertiary  a^c,  Tho  Rodent^  « 
gnawing  animals,  irere  well  represented.  Five  genera  seem  to  bet» 
tlbliahed,  embracing  eighteen  sgieeicfl.  The  prcdeeeason  of  the  •J» 
rels  went  there.  One,  named  I'ixr<jmyt,  was  a  little  larger  thaa  •*  ! 
ohiclcareu.  One  little  creature,  calU-d  ffeJitcomyt,  had  four  Ic3t>lika 
eusps  on  tbe  crown  of  each  molar  in  the  lower  jaw.  This  wu  tb* 
tinieet  thing  of  them  all,  and  stood,  probably,  among  the  Mioeene  t*- 
deats,  as  thlt  common  niouso  docs  among  the  gnawers  of  to-day.  V, 
indeed,  Heliscomys  bo  tho  anccslml  mouse,  our  2fus  muicubtt  Ii^  ■ 
very  ancient  pedigree^  The  rabbits  were  represented  bj  the  goM 
J'ataotoffus. 

There  are  eleven  species  of  Insectirora,  arranged  under  B»«  gcnai, 
with  the  names  Domnina,  Embatu,  3iiothtt»,  IferpetotfieriuM,  «4 
I»aci«.  Except  the  last  one,  all  these  are  allied  to  the  mole.  TluK 
had  doubtless  the  Sftme  harrowing  habits  and  food  appeivDcies  ts  tfl 
Talpa  tribe  that  to-day  follows  and  annoys  the  gardener  at  hb  «<B 
It  is  an  item  gained  of  real  knowledge  as  re«pecis  animal  ltabiU,H 
leant  that  tlie  carttiwonnn  and  the  subtcrriincan  l.inral  insects  *mI 
kept  in  check  in  the  same  mauner  then  as  now.  And,if  thescaretiw 
predecessors  of  the  Talpa  race,  we  would  like  to  know  tf  the  |nadM 
stock  were  as  clever  engineers  at  construcling  subterraneaa  Of^ 
works,  for  the  mole  tonlay  is  a  genius  in  that  line.  There  are  «S  ^M 
cics  in  the  tixt,  and  they  dilTer  quite  a  good  deal  tn  size ;  and  *o*4 
secQ  also  to  difler  in  some  more  important  aspects,  as  the  name  of  til 
JTerp«totheriu>n  signifies  the  "crawling  boast."  It  is  worthy  «yl 
mark  that  these  ancient  moles,  like  the  modem,  wvre  very  m^^H 
raals.  Xece«sarily,  then,  the  foscil  bones  must  have  been  very  o^^H 
Tlicy  are,  however,  preserved  with  wonderful  iierfection.  I 

As  to  that  other  insect-eater,  Iiads,  it  represented  the  cxiUM 
hedgeliog,  as  shown  by  its  anatomical  strttclnn.-.  And  as  saaUfl 
abounded  then,  probably,  like  its  congeners  now,  it  made  many  a  mMJ 
of  them,  atterly  regardlesn  even  of  those  poison  fangs,  if  siuh  tM 
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bad.  Uiit  tbo  great  canuvorea  lia<I  a  covvtouB  eye  on  Imicin,  wlicQ 
it  probably  rolled  itself  tip  ia  its  bmtliug  armature,  aiiO,  iu  full  vuu- 
•eioatiiM*  of  a  noli  mc  tanffcn  soctinty,  invited  its  enemy  "to  kick 
ajjaiuit  the  jiricW— In  fact,  to  do  lil*  worRt.  AtiiJ,  (lonlitUss,  tDBDy 
a  buugry  ft-Iine,  after  recklessly  accepting  the  iiivitatiun^  got  very 
badly  irorfllcd.  As  we  sball  sea,  tltere  were  little  kevti-toothed  tig«n 
then ;  but  their  acquaintance  nnth  Jtacis  always  ended  in  disgust,  n» 
futile  must  have  bv-cn  euch  ctTort  to  get  a  dinner  of  bedgebog  raw, 
Similar  is  the  vxjicric-iico  of  our  A<liroiiilack  catamonnte  in  Ibcir  at- 
tempts on  tbe  Cmiada  porcupine.  These  tierce  cats  soiiietitucH  perlab 
terribly  from  inflammation  caused  by  tbe  epiaes  of  tli«  porcupine, 
which  tlicy  aro  unable  to  extract, 

The  atmivorou*  animalM  werv  largt-ly  repn-ecnt«d,  Profl  Cope  gives 
at  leaat  ten  species.  There  are  live  genrra  of  f«linca,  or  cat*.  One  of 
these  ia  quite  smatl,  being  only  half  aa  large  as  tbe  domestic  BpecMis ; 
aaotbcr  one,  called  Stibarus,  for  a  cat,  seems  to  hare  been  a  ralber 
atout  aiiinud.  Of  tht-ge  fdicla^  there  are  three  genera  nhich  posBcseetl 
remarkable  aaw-cdged  tcetb,  painfully  Buggc&live  of  the  carvharodont 
sbarlcs.  Accordingly,  one  of  these  is  named  Itaptophilua  tgualnlen*, 
wbicb,  in  plain  though  somewhat  clumsy  English,  means  the  "  sbark- 
liko-devoaring  loTor."  We  are  not  from  this  to  think  of  the  grand 
Mogul,  nlio  loved  his  wives  ho  well  that  ho  carved  llicm  up ;  hut  in 
metaphyfricat  parlance  the  phrase  must  he  taken  subjectivuly,  as  uf 
that  absorbing  pasuion  where  the  inhject  loves  to  take  tii*  victim  in— 
that  is  to  say — oue  who  is  as  voracious  ss  a  shark. 

Another  of  these  sabre-toothed  tigers  had  its  teeth  very  strong  as 
well  as  sharp,  "llie  incisors  aro  very  stout,  nnd  exhibit  slightly 
curved  conio  crowns,  with  a  serrulate  edge  on  the  inner  face."  These 
teeth  are  more  Riiggestive  or  the  trenchant  eutlais  thun  the  fine  tiiibrc. 
Thongh  not  larger  than  the  existing  Canada  lynx  found  in  the  Adi- 
rondack Moantains,  this  terrible  tiger  well  deserves  its  fearful  tinnie — 
3£<tchirodu4i  oreodontii — ^lhe"mountnin-ltke  sword  •toothed."  Another 
of  these  carnivores,  a  new  gonus,  is  called  7'ouiarctu«,  It  biid  some 
relationship  to  the  caninci>,  htit,  if  a  dog,  it  was  of  very  large  siu-,  as  it 
probably  equaled  in  this  respect  our  natiro  black  bear.  There  «cre, 
however,  true  dogs  then ;  and  some  of  their  remains  were  ^ecitr^d  in 
tlio  expedition.  Their  bones,  nssoeiated  witli  those  of  the  rodents  iiwd 
[nsecllrora,  are  iguilt!  numerous.  One  species,  called  I.ippiticott's 
Canis,  was  about  the  sijie  of  the  coyote,  or  wolf  of  the  plains.  Other 
apceica  obtained  wore  larger  than  this ;  and  others  again  were  imaller. 
A  Pliocene  mastodon  is  mentioned,  which  curries  the  true  Proho- 
«cidia  far  back  in  time.  It  ia  named  Jt/ii»lothn  proavtis,  the  speciUc 
name  meaning  "  before  one's  grandfather." 

Among  tbcM  Colorado  fotsUf,  the  ungnlates,  or  hoofed  animals,  are 
very  prominent.  In  the  advancH  dnnKifications  of  the  mammals,  tlie 
nntndntes  are  divided  bto  the  J'trisaodactykt,  or  those  ungulates  which 
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liavc  on  unc-vt^n  uumlier  of  toes — ns  the  bone  with  one  toe,  axk 
^rhinoceros  wiih  three — and  tlio  Artioda^^m,  or  the  nngolates  w 
,  flT«n  Diimlrar  of  toos— as  l)i«  hippopotwnui  with  four  Iocr,  and 
'  'hog  with  it«  two  fnaotioniil  toMi.  Now,  of  thcHC  foMil  tingal.itos  it 
rviiiarkalilo  tbnt  the  expedition  has  brought  home  from  the  Miocx 
twoDly  I'erissodactylcs,  aud  tlio  same  ntimber  of  Artiodactyles  ;  and 
from  the  Plioccno  nine  Pi-riflsodactjrliv,  of  which  four  arc  new,  au<l 
BIX  Arliodaclylfs,  of  which  throe  «r(r  new;  tbw  mnklng  Gfty-tliree 
uii^iiIau-H.  Uf  thc:)(!  thvTC  aro  sorcra]  horitC'S,  ami  all  of  tlicm,  inchtd- 
iiig  Anc/tUherium  and  Protohippttt,  have  three  toes  to  each  fiK>i^^ 
These  cloven-footed  beasts  were  some  of  iheiD  Strang,  l^omp^ehenfiif^| 
typos,po«»o«sing  in  tlie  same  individual  Btructnral  n.>svmblaDov«  to  bot^^ 
Bw!n4  ud  deer ;  "  like  the  latter,  these  bxl  no  horns ;  they  wore 
about  as  large  as  ehee}),  OlIii?rA  were  about  the  size  of  gray  squirrels, 
being  the  smallest  of  this  class  of  animals  ever  discovered"  {Amfriean 
Naturalist).  Indeed,  an  important  paloontological  rotult  has  been 
Prof.  Copy's  determiaatioa  of  the  correct  relationship  of  five  ftpccios 
(thrc-o  new,  and  one  new  genus,  J/ifpertraffulut)  to  the  inusk  family. 
The  general  reader  should  pcrbsj>s  bo  told  that  the  order  Un^utata, 
or  hoofed  qtiadmpcd*,  realty  alworbd  three  of  the  ordvrv  in  tbe  older 
olasiiifications,  namely,  the  Paefttfdermnta^  the  SoUdtmffvia,  sad  the 
Hitniiminti't.  Tliis  mentioned,  we  would  say,  with  no  irreTcrci>ce, 
Utal  in  the  CisloraJo  fauna  of  Tertiary  times  N.-iiure  seemed  to  ladnlgv, 
OS  respects  the  animals  of  this  order,  in  the  most  ecceutrio  extremes 
of  structure,  both  as  to  form  and  size ;  for  wme  of  these  bootfuoted 
onc4  are  scarcely  larger  than  n  squirrel,  while  some  nro  u  lar)^  as  the 
olephnnt ;  and  there  ia  a  seeniing  oddity  of  structure.  Though  a  fact 
before  every  one's  eyee,  yet  many  are  not  aware  of  its  existence,  Tit, 
that  the  ox  and  cow  hnro  no  teeth  in  the  front  part  of  the  npper  jaw. 
Whrii  this  animal  gmies,  the  tonguo  malcca  a  curl,  or  twiitt,  and  palls 
in  the  grass,  then  the  lower  front  teeth  are  made  to  meet  the  firm  pad 
of  the  front  part  of  the  upper  jaw,  and  the  grass  is  then  acvcrod. 
Such  is  the  mode  common  to  the  niminattng  animals,  that  is,  those 
which  chew  the  cud.  Xow,  in  the  natural  group  Ruminantia,  eome* 
a  sub-group,  the  Cam^ittm,  whioh  includes  the  camels  aud  the  llanuB. 
The  dentition  of  these  animals  is  very  aberrant.  The  upper  intnvors 
arc  not  entirely  wanting,  "  tberu  being  two  canino-lilce  upper  inelsots, 
and  npper  cauines  ba  well."  In  the  Pliocene  atrata  of  Colorado  are 
fonnd  the  remains  of  two  sjiccies  of  camch,  of  enormous  size,  and 
which,  strange  to  say,  are  furnished  with  complete  upper  incUon,  or 
front-teeth.  These  ancient  camels,  then,  did  not  graae  like  the  ox, 
but  like  the  hor»c. 

And,  among  tliese  hoofed  creatures,  the  IlAinootntidCB  an  repre- 
sented by  three  genera.    Two  of  them  belong  to  the  Miocene,  and 
third,  the  last  discovered,  to  the  Pliocene^    This  is  the  new  gen 
Aphelopt,  a  monster  of  immvnau  proportions.    The  otJier  two  gotie: 
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m  Sjpraeodon,  and  Actratfterium,  It  is  rcmurkablo  that  Prof.  Cope 
1m nude  ODt  Mv«ti  spocios  of  ihosc  fuK»il  R/iinocvrotidie,  winch,  until 
Ike  rooent  discovery  of  the  liTUig  liairj-oarcd  rliinoc^roM  {Jt.  catiO' 
lU) n  Chittagoiig,  tho  tiorth^rn  t-xticmity  of  the  Day  of  Bengal,  was 
^precise  Diuubtr  of  the  living  epccira  known,  ll  smootitB  to  a  cer- 
Imuy,  tben,  IhBt  oar  (^rcat  Western  Tcrtinry  was  much  richer  lu 
ifMiM,  and  immcniH'ly  richer  in  inilivitliialtt  of  thc«e  ciiormotis  bcimtB, 
l&u  ii  the  whole  living  fauua  of  tho  entire  world  to-day.  And  what 
■iopilsr  relation shii>3  did  theae  JtAinoctroHdm  hold  in  those  Tertiary 
lio«!  For  there  were  other  animals  that  held  structural  alliances 
•ilh  them.  One  of  thote  the  profcMor  haN  named  MiohaaUeua,  the 
ttotens  King.  This  the  learned  man  doubtloas  did  in  rewpectfid 
ddemiee  to  a  notable  penonage  that  bad  died  eome  time  before.  It 
Vuin  &ct  in  tho  Eocene  reign  that  this  individii.il  tlouri§hed.  So  the 
pmfcs£or  refers  to  him  iw  Eolatiktu ;  while  another  Afli:<rnf,  deep  in 
ibt  lore  of  thoae  times,  eoutendtt  that  it  belongs  to  a  difTi-rent  ftiinily. 
TIm  its  place  ia  in  the  new  order  J)inocera(a  seems  undisputed. 
Vbat  the  true  dynasty  was  is  not  for  "  the  likes  of  tis  to  say."  Ue- 
Utt,  ire  would  shndder  at  any  personal  attempt  to  wnde  this  pak'On> 
Itk^cal  march ;  and  would  frankly  confu«t  a  lack  of  strength  wltere- 
vidul  to  co{io  with  a  subject  so  grave  as  the  one  which  has  grown 
au  of  the!«  cxhomed  remains,  lint,  whatever  ground  there  may  be 
u  to  specific  identity  or  distinction,  on  the^e  wohIn  of  Prof.  Cope,  in 
Ui  dtagiMMiii  of  tbe  genua  Eobatiieus,  there  is  full  accord:  It  "in* 
.4itai«3  a  remarkable  combination  of  etrueturo  not  before  known  to 
aunralists.  Tho  gigantic  siso  of  the  typical  spcctcs  {E,  eona^M) 
Hit  to  its  interest,  and  shows  it  to  have  been  the  monarch  of  the 
Rmari[a1}lt»  fauna  disclosed  by  recent  researches  in  Wyoming."  Tho 
gnms  is  "established  on  renuiins  of  live  individuals  of  the  average 
(in  of  tbc  MattodoH  0/iioticus.  .  .  .  From  the  manner  of  the  occur- 
Me*  of  tho  rvlica,  this  animal  probably  went  in  famtltes,  or  hcrdv,"  as 
i»  the  existing  elephants. 

But  it  is  time  to  retain  to  his  Hioccne  majesty.  It  was  even  with 
Babaaleus  roach  as  it  has  been  with  other  ancient  monarch*.  lie  had 
>vick«d  way  of  lifting  up  bis  horn.  Nay,  bo  lifted  them  twain;  for, 
owing  to  an  ophthalmic  difficulty  which  «ecms  to  have  been  conetitu- 
titnal— like  some  modem  patriarch,  who,  when  he  wnnla  to  look  upon 
Ut  houaebold  with  aspect  of  authority,  doth  push  his  spectacles  high 
^  on  Ilia  bead — so  this  king  of  the  beasts  I  when  ho  wished  to  feel, 


IP. 


"I  am  monarch  of  ell  I  survtv ; 
Ify  right  (who  shsU  doro)  t«  ditpnU  t  "— 


tb,  wben  be  dedred  to  look  up  and  around,  like  a  kin;;,  with  brow 
Mitsre — he  tossed  those  spectacular  hom^  on  high,  and  backward. 
IW  Gut  wa«,  bis  snprcmaey  lay  in  Ida  horns.  And  herein  were  %amt 
Cwdvaniages.    "Uneasy  is  the  bead  that  wears  a  crown."    Each 
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Iwra  iTHS  B  nuigiiiSoent  nSkir.  But,  m  (omdimcs  lixppvii*  irith  w 
leading  oraunent,  it  was  a  litiU  awkward  in  the  Betting.  It  wu  iud 
right  or«r  the  eye  I  Still,  qnwr  as  tlib  was,  it  Iia<l  its  use&  Utmb] 
Wat  achieved  a  huge  bony  arch,  or  cavern,  for  the  prolectioo  <A  tlrt 
kingljr  orb  bojimtli — »d  iiuporlniit  provision  iii  chhc  Konic  Kturdr  dj 
I  recalcllraiit  should  ^ilaud  iu  the  way  whcu  his  majesty  went  oiitoai 
regulation  ius|>ectiou  of  the  royal  domain ;  for,  uotike  soma  of  j 
pact-relations  in  Africa  and  Asia,  who  are  content  to  tako  oat 
nt  a  timu  with  their  compe«rs,  he  ncror  took  Ivns  lluin  two  at  a  1 
In  Ca£t,  llio  HfiinoixrotiUni  of  tlio  Trrttnry  age  luid  thvir 
pairs;  and  without  donht  they  were  used  in  many  a  pell-nuillj 
contests  that  likely  had  bnt  little  thinking  as  to  the  me 
conflict.  From  tUs  arrangement  of  the  horns  in  pairs 
ereatares,  no  nearly  related  to  the  rliinoMros,  tbo  profoHor 
ke«D  aagactty  claims  to  disprove  the  statement  that  boms  in 
show  relationship  to  the  rnminants.  His  own  words  are:  "Thcyi 
Bcnt  no  Rpccial  marks  of  affinity  to  the  artiodactytes,  and  show  I 
the  pairvd  lioma  of  the  Ei/batikidas  have  no  stgnificanca  in  th«  i 
direction." 

A  luminons  body,  if  unobstructed,  strews  its  rays  in  all  i 
And  5  scicntifio  foct  or  principle,  could  our  eyes  follow  tbe  en 
tioiis,  would  be  found  illuming  many  if  not  all  Other  facts  in  i 
It  was  but  lately  that  the  above  generalization  was  reached,  wli 
came  fortii  full-blown  from  the  working  out  of  the  new  genu  Sft^ 
borwtKHi.    Of  tliciw;  very  remarkable  animals  the  professor  gives  U  tit 
or  seven  species.     And  ftlrunge  being*,  even  among  their  conieo-, 
,.  pontics,  must  the  Stf/ndorodoiUa  have  been.    There  wa«  Stfii 
'•Jmow — the  la»t  wonl  moaning  "the  cheeky" — and  the  fdlow 
"plenty  of  cheek."    It  was  ccruinly  so  anatomically,  and  "wo*' 
not  speaking  metaphorically  now.    Tlie  obeck-bones  were  cue 
developed,  so  much  so  that  they  formed  immense  osseous  uu 
each  side  of  bis  head.     Indeed,  a  blow  on  the  side  of  bis  can 
bavo  l>cen  simply  a  capital  jok«;  for  bow  could  so  nnim|! 
skull  ever  have  seen  the  point  ?     And  thi*  nunc  individual  conpor 
himself  with  a  ludicrously  lofly  air,  for  his  eyes  were  set  almost ' 
oally  in  his  WmA.    Perhaps  it  was  the  Sliocene  fashion  in  the  up 
ranks  to  look  for  something  to  come  down,  unlike  our  llicawbcr  taiAt 
of  waiting  for  something  to  turn  up.    And  this  being  was  ixarifO 
large  as  an  adult  elephant.    As  to  what,  and  how  much  was  hii  ime^ 
Icctual  endowment,  wc  know  not.    Wc  don't  think  he  was  very  fkiH 
Bnt  wc  had  forgotten  to  add  this  utirihutc— he  h.id  two  horns,  >fl 
they  were  flat,  fl 

Perhaps  the  Caliban  of  those  stnnge  creatures  was  SfnAtroJU 
altir<mru;  not  that  h«  was  a  dwarf  among  his  compeers,  for,  lbo^| 
not  the  largest,  ho  was  an  indiviilual  of  great  weight  in  bis  ovrndfl 
Xor  was  it  that  he  had  a  "  forvhcad  villainously  low;"  bnt  becsiH 
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on  tbc  contrary,  he  fiarrieil  a  forcheail  most  rnscallj  bigh,  nml  snr- 
mouuted  b^ a  jtair  of  bonis  ttiat  were  tmirdiroufly  Mntight  niid  filmrp. 
Prof.  Copo  tpeaks  of  this  Bpeciea  aa  the  most  fonnidabljr  amiid,  and 
as  prwenting  a  most  oucra  xppeantnce  iu  life,  II  can  he  arnrocly 
doubted  that  kiM  eminence  was  held  iii  grcnt  conBidcrntion  by  tlu 
Symhorodon  people,  mid  that  tliey  gave  tiim  a  viilo  berth  vhcQ  be 
weot  out  to  take  a  constitutional. 

Another  of  these  beast*  enjoys  tin-  name  of  Symborodon  trlffono- 
Ctrm.  His  horns  wore  three-sided,  like  a  bayouel.  To  bo  sure,  tbey 
were  short,  snil  rolled  oiitwaid,  which  maiJo  them  harmless  in  com- 
parison with  the  former.  This  vm*  a  large  beast,  but  not  to  largo  aa 
JSymborcdon  bueco. 

The  smallest  of  these  creatures  was  Symhorotfon  aeer.  Poor  little 
fellow  I  How  they  must  liaro  looked  down  opon  him  I  He  wa«  not 
as  big  as  tlic  Indian  rhinoceros.  But  he  bad  hln  own  revenge  for  thin 
condition  of  sub-mcdioority.  Hk  horns  were  very  long  and  round. 
I  Indved,  he  could  boast  of  tbu  aceompiishment.  And  it  wne  notable 
thai  lie  always  kept  the  fact  plainly  before  his  eyes,  lie  had  the 
longest  horas  of  them  all,  and  carried  thcnt  one  on  each  tide  of  lii* 
nasal  extremity;  and  It  was  generally  understood  tliat,  when  Symbih 
'  Todon  'actr  ttuTied  up  his  nose,  ho  meant  miscbiel 

Speaking  of  the  above  group,  says  Profl  Cope :  "Thus  it  is  evident 
that  Si/mliorodon  is  a  tnio  perissodactyle,  allied  to  the  Jifiinocerida," 
To  have  discovered  and  worked  out  thU  one  group  alone  should  give 
a  man  glory  enough  for  one  lifetime  And  yet  we  are  far  fVom  having 
exhausted  the  list  of  niigulates.  There  arc  OivccIom,  two  xpeeies; 
^J^ititrMherium,  two  species ;  Seplomayx,  and  many  others,  all  cloven* 
footed  beasts;  and  about  these  we  have  said  nothing. 

But  there  ia  still  one  mammal  to  be  meutiuned ;  and  thereby  hangs 
a  tail,  for  it  is  a  monkey.    It  is  a  little  fellow,  bnt  with  a  big  name  yon 
may  depend,  as  witness — Menotkerium  Irmtrrinttnx.    Unices  his  name 
tnislcad,  ho  was  a  nimble  beast,  and,  with  the  lemur  iuxtinct,  a  night- 
.  prowler  at  that ;  for  his  anatomy  eonnrcts  him  with  the  Li'murs,  tlic 
I  lowest  of  tbc  monkeyji,  and,  if  we  mistake  not,  there  were  Xaeuan  re- 
flations also,'  SB  with  those  fossil  monkeys  obtained  by  Cope,  in  tbe 
'  Eocene  strata  in  the  Uridger  beds  on  Black's  Fork,  Wyoming. 

Tims  much  for  tlieso  tivw  mammals,  so  remarkahln  in  numbers  and 
obaraoter.  But  the  reptiles  were  largely  represented  also;  for  there 
were  serpents,  lizards,  and  turtles,  found  in  those  Colorado  beds.  Of 
tbo  snakes,  one,  a  ^ctirodromicia,  was  as  largo  u  the  blaek  snake ; 

■  Both  Ptofi.  Uknb  unit  Cope  Iwte  cullratcd  (vuSi  qiisilriimana  from  the*  pnl 

.  W«al«ni  ersre^rd*.    For  t,  rviuarkabic  oinrirmiition  llii»  iRbtJcd  of  i  )ttnvrall«ilIoi> 

'  bj  die  prtMnt  writer,  we  aiiirlo  "  C'ihiIMuikII,"  I'orri.iit  ticirxcs  Mo!rTni.T,  Do- 

eember,  IS73;  jmge  ISA,  iu  cooiiertlon  with  "  Foiiil  Uonkrn."  b  IJoni  tor  August.  18T8, 

page  619.    It  Is  wonlijr  of  remark,  alio,  tlial  recent  annloinlcal  aluillci  ef  the  Lpmms, 

hj  tiia  jaaaftt  UUa*  EiJir«rdi,  »thc4  uldltloDtl  canflmiiiioti. 


I 


473 


THE  J*0P(7LAS  SCIEXCS  MOyTHlY. 


anotbcr,  %  Calamayra»t  vtas  ihe  Btze  of  our  water-make;  whU^ 
otUer,  of  lb«  ftam«  genu,  was  about  as  Urge  a«  a  gariei^Hnake. 
tboM  ophuliana,  all  the  Rpoctcs  and  throe  of  tbo  gontra  are  Bew  to  Bci- 
«no«.    Odo  thing  U  obMrrablt;  in  Nature — tlic  prnviBton  cuidc  for 
•tuluniog  Che  proper  balance,  by  keepiug  iii  oheok  thai  n-liich  uugfat 
become  in  ciceas.     It  U  plain  that  the  molc«  were  very  uunierons. 
But  tlieMe  and  llicir  congcncn  were  not  relisbed  by  tie  Dtammallan 
curuivorcs.    Tlio  bad  uaett  of  the  atinivr  prevents  tbe  cat  from  eating 
it,     I'n')1>ubly  the  eiiskea  were  leas  dainty,  and  herein,  pcrliape,  lay 
their  utility  tn   the  animal  economy.      It  mi^ht   seem  that  Vnt. 
Cope  liad  atsigned  to  the  ophidia  a  similar  task,  as  he  names  one 
Rpocics  ApMopU  taipieotvt,  which  simply  means  the  mole-eat 
AphelopiH. 

ITio  Laccrtilia,  or  lixards,  fiirui«!i  some  iotereating  trait*.  Prot 
Copo  gives  eix  chnracteri^tically  separated  gcuera,  and  atl  are  new. 
EsoitiiiNt  and  J^ttoiauriu  wcro  lizards  with  bouy  shields,  and  sym- 
metrical  bony  tubercles  on  tlie  hi.'-ad.  Here  comes  in  an  interesting 
fact  for  Boleuoe,  namely,  that  ihia  is  tlie  first  time  that  the  ophidia 
and  li]s4r<ls  have  been  found  in  the  Miocene  Strata  of  America. 

The  turtles  ani  ropresontcd  by  soveraL  species,  which,  allbd 
new,  present  no  fentures  of  popular  interesL 

Wo  will  now  give  some  facts  pertaining  to  this  work  of  tbo  Goolo-~ 
glsta  lu  the  Tcrriloriea. 

There  were  really  tliree  expeditions  made  last  summer,  oao  to  the 
"  Had  I^uds  "  of  Colorado,  one  to  the  "  Bad  Landa "  of  Wyoming, 
and  the  third  to  tlui  Cretaceous  formation  of  Kansas. 

As  rvs]H'eu  the  "  Ilad  Liiudit "  of  Colorado :  tlirec  distinct  g«o1ogh 
oal  forniHtions  vrere  found  auperimpoacd,  or  lying  in  tiO(]iionc«.  First, 
at  tliu  base  was  a  aeries  of  strata  containing  fossil  wood.  This  wai 
Cntiioeous,  and  was  known  as  the  " Lignite  DiTision.^'  Xext  rame 
Miml.a  known  as  iho  "  White  Hirer  Division,"  This  was  SJUocent 
Tlii'  next  was  the  "  Loup  Fork  Diviaion,"  and  this  was  Pliocena. 
oounte,  ii|K'iikiiig  gootogically,  tliia  was  top  of  all. 

In  the  Pliocene  the  foasila  found  were  twenty-four  specie*, 
whirh  t«'n  were  uL'wr  to  science.  They  embraced  four  eamivont,  one 
prolioxoiiliau,  a  niammotli,  suventccn  ungulates,  of  which  two  were 
gr<Mt  t'UMK'U.  With  thcRC  nngulatea  were  a  number  of  Pliocene 
hordes.  Two  interostlug  facta  were  obtained :  one,  that  all  the  hone* 
had  three  toes  Id  one  foot,  and  the  other  that  the  oamcla  had  full  seta 
of  incisor  teeth  in  both  jaws.  In  this  formation  was  found  tho  large 
rhinoceros,  Aphdopt,  ^h 

From  tho  Miocene  wore  obtained;  rodents,  eighteen  species ;  i^| 
sectirora,  eleven ;  rnrnlvora,  ten ;  pcHssodactyleB,  twenty;  art[o<Uo-  * 
tylos,  twenty — thus  making  forty  imgulates ;  quadmranna,  one^J 
laoertilia,  or  lisards,  seven ;  ophidia,  five ;  turtles,  five.  Probabl^| 
the  following  may  be  set  down  aa  tbe  chirf  reeuUa  growing  out  of  Ih^l 
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ODobarvMl:  The  finii  a  lliu  ilincovery  of  tuoiikt<j' rt'inaiiiit;  tliu 
JBteovery  of  auakea  and  luanls  io  American  Miocene,  and  related  to 
the  corrccponding  genera  of  the  Eocene  of  Wyoming  Territory  [  the 
eettUmeot  vf  lbs  corrvet  rcJittioiu  of  five  «pccteif,  of  wlitch  three  Bpo- 
oiva  Knd  one  goDus,  Sjfpartrafftiliu,  were  new,  the  relation  being  to 
MotMcke,  or  the  musk-deer  family ;  the  determination  of  tli«  gcnn» 
SymbonxlOH,  as  allied  to  the  rhinoceros  on  the  one  side,  and  to  JCobOr 
sikut  on  the  other;  the  discovery  of  nnmeroiis  insectivora,  nlltcd  to 
tli(!  inole.  Such  is  an  epitome  of  the  resulM  of  the  aummcr's  work  in 
Colorado, 

In  Wyoming  Territory  occurred  the  fact  so  highly  important  to 
8trat«graphical  goology — the  discovery  of  the  Bridger  strata  of  fossils 
just  ahovc  tho  co«l  at  Evanston.  This  lixed  the  ago  of  tbo  deposit 
geologically,  a  fact  of  primary  importntioe  to  the  geologist ;  the  di«- 
corery  of  the  new  genus,  Anch^notlon,  an  animal  near  to  tJio  swine 
animals  of  the  genus  i^oeAerlvm,  also  allied  to  Antliracotlterium  of 
Knrope;  the  diecoyery  of  the  Urge  animal  A,  insoleiu;  also  of  long 
canino  tnvks  of  Jial/imodoit. 

In  Kansas  numeroua  fishes  and  reptiles  were  discovered.  One  of 
these  was  the  saurodont  (lizard-toothed)  fish,  Portheiu  gtadiua.  This 
creature  was  terrible.  Ho  had  a  pectoral  spine  which  he  could  elevate 
at  pleasure,  and  it  was  four  feet  long. 

Thus  ire  have  for  a  siuunier's  work,  by  Pro£  Cope,  not  loss  than 
lAO  spccivK  of  vertebrate  animals  atonic,  of  which  100  an:  new.  This 
makea  no  account  of  tlie  colleotiona  of  tbo  invertebrates,  "  There  is 
a  view  generally  entertained  by  naturalists  and  geologists,  that  genera 
and  species  of  animals  and  plants  arc  greatly  more  numerous  at  the 
present  age  of  the  world  than  in  any  proviuns  geological  pcrio<l,  This 
scents  to  me  an  entire  miitconeeption  of  the  clinrnctcr  and  diversity  of 
the  fossils  which  have  been  discovered  in  the  different  geological  for- 
Diations."  So  wrote  the  lamented  Agassis  just  twenty  years  ago. 
Surely  there  can  be  no  nnecrlain  opinion  on  that  subject  now.  "Prof. 
Copo  haa  obtained  from  the  ancient  so*  and  lake  deposits  of  Kansas, 
Colonulo^  Wyoming,  Idaho,  etc.,  about  350  apecies  of  vertobrated  ani- 
mals, of  which  he  has  made  known  to  soicnco  for  the  lirst  time  mors 
than  200  species  I" 

Profoundly  and  alike  wonderful,  then,  to  philosopher  and  nniurnl- 
ial  is  this  story  of  the  irrevocable  extinction  of  entire  races  of  animals, 
And  the  same  earth-area  of  that  wellnigh  fabulous  land  has  seen  even 
greater  things  than  these ;  for,  both  before  and  since  the  historic  age 
I>ei;an,  it  has  beheld  the  passing  away,  into  the  darkeat  dimness  of 
tradition,  whole  tribes  and  Unguagca  of  men. 
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SCIENCE,  EDUCATION,  AND  ARISTOCRACY.' 

rlEUl!:  could  ha  BO  doubt  that,  in  the  age  in  which  it  iras  tlwir  I 
to  livo,  thv  tvndviipy  uf  education  ran  toward  i>cici)C«  aud  atatr 
Bcit-ncc,  and  owry  man  who  was  iiiicmtcd  in  ili«  rvrtuiiiii  of  hia  j 
cratiuQ  would  naturally  ask  himself  the  question  what  the  effect  of 
Ruch  acieiitific  teaching  was  likely  to  be,  what  it  would  be  atUI  more 
likely  to  produce,  if  it  rose  to  abeoluto  prt'domiaancc,  aud  whetWr 
it  would  raiM:  or  lower,  gotten  or  bardi-ii,  thoMi  upon  whom  it  vis 
brought  to  hear.     A:*  ho  said  before,  no  n-iiKODahlu  man  could  doubt 
that  thi^  tendency  of  the  age  was  to  make  aciGiitifio  teaching  tlio  pn- 
dominant  study.    The  grentc«t  of  philosophical  writers  would  admit 
that  was  so.    Tliat  which  followed  the  main  teaching  of  former  times 
— the  great  art*  of  sculpture,  jiainlltig,  writing,  oratory,  and  the  like— 
itll  comparatively  sank  before  the  abstract  science  of  the  present  day. 
Compare  for  one  moment  the  mogo  of  teaching  in  the  middle  agct 
with  the  present  circles  of  Icaniing.      In  tlio  tenth  century  Po]* 
Oehcrt  was  Raid  to  embrace  witliiu  hlms<-lf  nil  the  knowledge  of  the 
Ume;  but  let  any  one  contrast  bis  attainment.,  great  as  they  wore, 
with  th«  correlation  of  arts  now  practised,  and  the  enlArged  field  ov( 
which  modern  science  ranged.     There  w.is  undoubtedly  a  vnat  difl<Bi 
once  hetwoea  the  two  states  of  things.     When  they  looked  at  the 
present  siato  of  scientific  odncation  they  might  fairly  dislinguiali  three 
ditfcrcnt  cIiiikcs  of  persons  to  whom  it  might  be  appUcd.    I-'int,  there 
were  thoie  like  Llio  late  Mr.  Brassey,  great  eaplaina  of  labor,  who  led 
men  »i>t  only  over  Europe,  but  over  every  quarter  of  tlio  globe*  1 
dianged  the  whole  face  of  the  earth  by  their  rast  engiMering  pov 
and  skill.    Secondly,  there  wcro  thoee  among  them  at  the  present  > 
who  saw  only  through  the  eyes  of  material  philosophy,  who  accepted 
that  material  philosophy  and  scientific  teaching  as  their  surest  and 
safest  standard  and  guide,  who  reduced  most  things  to  it  and  judgai^_ 
most  things  by  it,  but  whose  minds  were  nevertlicless  open  to  othl^H 
considerations,  and  who  did  not  feel  that  it  was  the  sole  and  exelunive 
stand.trd  of  their  lives.     Tu  both  those  clasKos  what  h«  was  about 
say  did  not  apply.    Tliere  was,  however,  a  third  class  who  wei; 
tempted  to  reduce  every  thing  to  the  one  standard  of  science — wli 
knew  no  other  law  ami  applied  no  ullior  rule,  not  only  to  scienfl 
itself,  but  to  all  the  other  conditions  of  life  and  action.    To  such  a 
class  though  lie  alluded  to  no  one  in  particular,  his  observations  wonl< 
he  thonght,  apply.    AVhcn  soieuoo  was  pushed  to  that  estnmie  i| 
professors  would  not  be  the  best  rulers  for  mankind,  and  he,  for  oni 
should  resrel  to  sec  tlio  afl'iin!  of  men  regulated 
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Vtandard  as  tliey  wonU  apply.  If  Bach  views  as  they  held  were 
^insbed  to  an  eitmnc,  ho  couM  ecinm-Iy  imagine  n  Pharisee  more 
hrrogant,  s  Snd<lncoa  more  iicll'-opinlotivcl,  >  fanatical  monk  of  the 
taidtllc  nj^cfl  more  intolerant  tbun  they  who  practised  tlirm  wore 
likely  to  be. 

Ho  might  he  asked  the  reason  for  all  this.  Some  might  say  it  was 
a  reaction  from  the  estreme  dofjinaliBin  of  paat  times;  and  it  was 
undoubtedly  truo,  as  every  careful  Htudent  of  hidtory  would  admit, 
tha*.  there  had  bcun  ftii  «xcet8  of  (logwAtism  in  former  days.  Tho- 
ology,  for  instance,  had  ciicroAoh«d  upon  the  fair  and  reasonahlo 
domaia  of  Bclence,  had  sometimes  tbroirn  obstacles  in  iu  way,  and 
had  subordinated  science  to  most  mistaken  and  unroasonablo  interpre- 
tations of  Scripture.  On  the  other  hand,  there  wns  now  a  risk  that 
science  might  positibly  encroach  a  Uttlo  on  the  domain  of  theology. 
At  all  cveiitti,  it  seemed  to  bira  there  were  reasona  why  what  ho  had 
Jast  now  snid  should  be  the  case.  In  the  first  place,  unlike  other 
fftudlea,  it  must  always  be  remembered  that  the  conclusions  of  abstr.nct 
science  were  demonstrable.  Those  who  dealt  in  them  were  eo  satisHed 
of  their  certainty  that  ihcy  oould  not  accept  any  conjecture  or  doubt 
on  the  point.  Tliere  wore  branches  of  science  in  wliich  that  was  per- 
fectly tnic,  sa  iu  the  case  of  mathematics,  where  in  certain  propositionB 
no  reasonable  man,  applying  the  ordinary  laws  of  thought,  conld 
dmibt  certain  results — such,  for  instance,  as  that  two  and  two  wcro 
fonr.  There  were  other  branches  to  which  that  did  not  eqnally  apply, 
but  one  thing  wa»  certain — that  those  who  would  carry  that  frame  of 
mind  into  the  complex  relations  of  hnman  life,  into  political  and  social 
philosophy,  and  into  all  the  relations  which  affect  men  cue  toward 
another,  were  applying  n  ittnndar<!  which  was  wholly  impracticable, 
sod  which  would  ultimately  Iwl  to  mere  coiifu«ton. 

In  the  next  place,  ho  would  again  say  that,  unliko  other  studies, 
mere  lianl,  abstract  science  did  divorce  itself  fh>m  literature,  and 
almoat  repudiated  religion ;  and  ho  thonght  no  man  who  looked  >iack 
over  the  varied  course  not  only  of  the  middle  age  history,  but  of  the 
irhote  history  of  the  world  and  of  mankind,  eonld  doubt  that,  what- 
ever might  hare  bci-n  their  short  comings,  defeets,  and  excesses,  men 
owed  to  the  influence  of  literature  and  religion  far  more  than  they 
oonld  exjtress,  far  more  than  they  were  likely  to  admit,  and  far  more 
tluut  ho  could  attempt  to  describe  on  that  occasion.  Atallerenti, 
they  hatl  exercised  the  softest  and  most  refining  inHnence  upon  roan- 
kind.  Undesirable  as  it  was  for  men  that  any  one  intellectual  power, 
60  to  speak,  should  exert  an  exolusivo  rule  over  them,  or  enjoy  a  mo- 
nopoly of  authority,  he  freely  a<Imitted  that  he  would  prefi-r  the 
authority  of  literature  and  the  arts  to  that  of  mere  pure,  hard,  abstract 
science.  Art  had  been  well  termed  **  the  handmaid  of  religion,"  and 
literature  had  formed  a  republic  of  letters;  and  their  rale,  though 
fariable,  unjust,  and  even  nncrinal,  would  not  he  the  grinding^  rl^Vil 
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dMpotism,  and  woiilil  not  impose  th&t  j'oke,  which  hard,  abstra^^ 
VDoe  u-oulJ. 

He  might  be  asked  vhy  ho  entertained  tliat  great  drcftd  of  »ci«i- 
tiSc  men  as  the  oliimaU)  ruler*  of  ■  coinmunit}-.    11*9  wu  nut  \i\mi  U 
tb«ir  great  mcritx,  or  to  the  vast  intellectual  power  which  ibcy  wieUei 
daily  vaore.  and  more,  and  he  was  neither  out  of  sympfttby  irilh  tboi 
nor  wcro  their  aubjects  uocongCDial ;  but,  iw  he  dreaded  a  moaopoSj 
of  power  by  any  one  das*,  bo  he  especially  dreaded  it  in  tlwir  bin^ 
Ue  believed  that  abettract  Mcleuoe,  so  to  speak,  was  very  often  dncij 
of  the  milk  of  human  kiudncsa  and  sympathy,  and  he  would  qnote  M 
illustration  of  what  he  meant  from  one  of  the  most  remaikahlc  ud 
touchinj;  books  he  had  ever  read — "Tho  Autolnography  of  John  So- 
art  Mill."    He  should  be  norry  to  take  Mr.  Mill  as  a  repreKentaUre  c£ 
hard,  abstract  aciooce,  for  throughout  his  nainre  there  rau  Tvias  of 
feeling  softer  and  more  tender  than  he  was  willing  himself  to  aibt. 
Bat  be  qaoted  that  book  for  thomomeot  w  oae  of  tho  direst  iltosia- 
lions  of  the  aeiton  of  the  phitosophieat  mind  in  these  mattcnt.    TbMt 
who  had  read  it  would  remember  how  carefaliy  ilr.  Mill,  partly  undtc 
the  inUnonco  of   his  liitbeT  and  partly  through  his  sclf-edacatii^ 
endeavored  not  merely  to  suppreM  but  to  trample  down  and  lo  owb 
out    every   thing  approaching  to  feeling   in   hit  nature      In  tbt 
respect  he  was  utterly  unlike  Bishop  Bailer,  who  held  that  the  feeliop 
were  of  the  be«t  and  most  indispensable  parts  of  lh«  human  stMA 
lie  romembo.rcd  that  so  far  did  Mr.  Mill  curry  his  theory  into  pnoitw 
that  he  took  the  opportunity  of  slating  that  tn  his  opinion  it  weoldle 
iodefeosible  for  an  educated  man  to  enter  the  same  room  as  an  annte 
cat«d  mao  exoopt  ho  were  the  apostle  of  some  creed  tliat  he  was  abost 
lo  propagate.    IIo  could  conceive  nothing  more  selfish  or  monnk 
reruvo  of  all  the  princi])les  on  which  all  somety  existed  than  ibat  iat- 
trine.     He  remembered  the  story  of  a  conversation  related  bySootbej 
between  Sir  Humphrey  Davy  and  Faraday,  in  which  the  latter,  tbcaa 
young  man,  told  Dary  that  ho  was  anxious  to  join  in  the  purtaitirf 
itdenoc  because  Its  professors  were  more  likely  than  others  to  be  ofu 
liberal  cast  of  mind.    Davy  smiled  mournfully,  and   replied  tk^| 
whatev<ir  science  might  be,  it  did  not  of  itself  ooovcy  that  UbenllH 
of  mind  which  Faraday  so  fondly  imagined  for  it.     Lord  CsraarwM 
objected  to  the  application  of  those  rules,  which  naturally  and  t^!i^| 
governed  abstraat  science,  to  legislation,  morals,  social  life— in  toet,J 
every  thing  which  concerned  the  existence  of  man.    Some  wndH 
remember  that  in  the  years  184S  and  1849,  when  all  the  Contio^l 
was  disturbed,  when  thrones  were  laid  in  the  dust  and  khi{di^| 
shaken,  a  group  of  all  the  most  eminent  philosophers  of  the  time  nfl 
in  Frankfort  tu  review  tlic  condition  of  afBiirs,  and  they  wonUnffl 
Icct  the  very  unsatisfactory  conclusions  at  which  they  arrived,        H 

AuguRte  Comte,  whose  name  was  so  great  abroad,  fonndcd  a  flB 
losophy  which  contemplated  the  transfer  of  all  those  powcn  hitlMlfl 
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excrcocd  by  pri<-9<s  and  eacci-dotal  parties  to  tltc  philnitopltical  cIiisk, 
\nt  be  was  obliged,  in  cooBtrucling  his  theory,  to  form  a  »ort  of  cor> 
fontte  hierarchy  and  invesl  them  with  the  very  powers  taken  from 
ikoBO  whom  h«  bad  to  itrongly  deoonnocd.  In  to  doin;;,  as  Mill  in  aa 
fatly  book  had  uid,  lie  had  rurniiihed  "a  inonnincutiil  warning"  to 
thMe  wlio  dealt  vilJi  such  inaltere.  Scienoe  itself,  however  upconlative 
amge  it  might  take,  could  not  naturally  be  pregnant  with  the  lender 
■id  aoftcr  fc^elingB  nnlcsa  it  was  coupled  with  altogether  different 
ftiaciptc*,  which  vronld  enable  it  to  be  applied  to  tlio  afl'airs  of  man- 
liod.  Look  hack  for  a  moment  on  the  diffcn'nt  forms  which  ecicnce 
lad  sometimes  taken.  In  tlic  middle  ages  "  Italian  vniclty  "  was  a 
proT«ib,  Italy,  which  could  then  count  more  men  of  science  llmu  the 
Rft  of  Europe,  was  not  hindered  on  that  account  from  also  claiming 
1  monopoly  of  cruelty.  Chaaecr  threw  out  the  name  enecr  at  ecien- 
tifie  men  of  his  day,  and  during  lliat  time  there  arose  that  ciiriouH  and 
BjMeriouB  combination  of  poisoncra  in  Europe  who  united  science 
nik  DO  tendemcM  of  heart.  Science,  therefore,  he  thought,  was  no 
(ifcgaaid  or  guarantee  of  itself  for  tenderness  and  affection,  but  when 
Jabed  with  aomethtng  higher  to  the  human  system  it  would  call  into 
(jtyall  the  highest  quali(i<-fl  of  the  mind,  and  nKsert  an  intellcotual 
nd  moral  domain  in  which  the  greatest  of  men  could  serve. 


Thk  speech  delivered  on  Uecembcr  0,  1 873,  by  the  Earl  of  Camar 
at  the  BirVbeck  Inetitntion,  is  a  very  signilicflnt  indication  of  the 
of  public  opinion,  at  all  events  in  one  direction,  during  the 
balf-centary.  Fill  y  years  have  paused  away  since  the  late  Dr.  Birk- 
akird  by  a  small  band  of  the  ultra-Kadicals  of  his  day,  founded 
Ok  Kechauics'  Institute  in  Southampton  Buildings.  The  work  was 
h^nn  and  carried  on  amid  the  howls,  and  execrutioiiA,  and  Kinisler 
prcphocies  of  those  "  uiii>er''  classea  whose  lordly  representative  came 
iawa,  a  wcvk  ago,  lo  emile  his  approval  upon  its  success,  and  to  hal- 
lo* it  with  a  patrician  bcnclietion.  Ko  words  were  too  hard  for  tha 
rmtationist  and  hcrelio  whn«e  profanity  Iiad  reached  such  a  pitch 
tlM  he  dared  to  encourage  working-men  to  learn  something  besides 
iW  Church  Catccliism.  Here  was  a  man — and,  strange  to  say,  a  gen- 
dtttan — acting  on  the  assumption  that  the  homy-hnndcd  and  ill-»mel)rJ 
laborer  had  a  mind  which  ought  to  he  euUtvaled,  had  a  life  which  ' 
to  be  lived  for  nomo  other  purpose  than  that  of  making  bis 
lers  "  comfortAble.  Worse  still,  he  did  not  hold  it  as  a  theory  toj 
he  dilated  upon  on  Sundays  from  a  pulpit,  and  to  bu  realiacd 
t&e  otb^r  iide  of  the  grave ;  but,  to  the  horror  of  the  Newdegatea 
md  Tomtiodrlies  of  1823,  he  actually  went  and  set  up  an  institution  in 
wJrirh  K»mc« — "hard,  abstract  science  "—might  be  tanght  to  the 
'gmt  unwashed."    Xo  wonder  that  a  noble-minded  aristocracy  held 
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tbtir  fiwM  luiK  i\v<-rtcd  and  their  cj-es  half  cloucl  &t  the  rontcnpM^ 
of  Bocfa  enonnity.  Ko  wonder  that  oar  catablisbcd  clergy  nmed  iMB 
saoothly-ehaTen  china  in  nieck  xbhorrviice  of  sack  impkly,  uid  di» 
played  tlioir  irliit«  D<>ckeloth«,  tho  emblems  of  the  pore  tetitiiBCDli 
which  surged  beneath.  I'erbajia  the  etraogcat  ibiDg  in  tbo  whdt 
of  this  history — and  it  ehoirs  that  tbcrc  must  be  vomctblog  nili«allf 
wrong  in  the  constitution  of  the  nniTCnte— U  tJiat  this  wicked  » 
terprise  wcatbcrvd  tlic  slona,  and  tbst  tbe  parent  institntioa  b  bf 
iu  tlie  most  important  educational  establishment  for  adnlts  in  lie 
metropolis,  while  its  pro$;eny  may  bo  found  thriving  in  almott  nu} 
provincial  town  of  noy  site  throughout  Great  Britain.  Tell  it  not  It 
Gath,  publish  it  not  in  the  sitmIs  of  AskeloDL  Here  is  an  cdio- 
tional  iustitntion  which,  wilbont  any  help  from  nobleman  or  priest- 
save  that  which  they  conferred  by  staying  away — is  not  ooly  fW- 
coeding,  but  getting  over  the  "  religious  "  difficulty  by  Ivsviag  it^ 
ology  to  be  tanght  ebewbere,  and  aolving  the  problem  of  femilt 
education  by  simply  opening  its  doors  on  equal  terms  to  mm  skI 
women.  This  "  godless  "  college  is  now  edncating  2,!  12  stndonti  of 
both  sexes;  its  curricnlum  is  as  wide  and  its  teaching  as  thoroa|^ 
as  that  of  any  institution  with  which  we  are  acquainted ;  and  t* 
completely  have  the  bogie«  which  frighten  tbe  outside  educaiioml 
world  been  exorcised,  that  even  a  thought  of  them  never  Mcms  M 
cross  UiC  minds  of  the  students  who,  after  their  day's  toil,  eome  dofa 
to  insirncc  themselves  in  literature,  scieiMe,  and  art,  and  to  take  pMl 
in  the  management  of  their  t^ma  meOtr, 

II(><\-  v,-.M  it  timt  Lord  CaraaiTon  cast  lits  benignant  sdhI* 
such  an  institution?    Time«,  it  is  said,  chaDgo ;  and  wu  clinagv 
them.     Has  the  leopard  of  obscurantism,  then,  changed  his 
His  lonlship's  speech  furnishes  a  complete  answer  to  this.    It 
,  that  the  Tory  oligarchs  arc  as  thoroughly  opposed  as  ever  tlv ' 
'  to  tbe  work  of  education.    They  are  acting  over  again  the  el  . 
of  the  snn  and  tli«  wind.    Force  has  failed,  and  they  are  tiyiag 
L  ^in  the  same  end  by  persuasion.    Tito  dlBerence  is  purely  one 
rAoglneertng.    They  have  tried  the  gtanite  wall  of  direct  raitts) 
I  only  to  find  it  shattered  by  the  heavy  artillery  of  the  (Icnwcfa 
and  their  hope  is  now  in  the  yielding  earthwork  of  patronagit,    I4 
Carnarvon  and  his  compcvre  lovo  popular  education  as  the  0 
de  Brogtie  loves  parliamentary  goreninient.    They  will  resist  giri 
it  at  all  as  long  as  possible ;  and,  when  this  cannot  be  dons,  \\mif  1 
push  thcDtselves  to  the  front  and  nndertake  tlic  snjiply  of  thu  aitil 
taking  care  to  do  as  fraudulent  tradiwmen  do  with  their  milk,  lU 
ming  as  mnch  of  the  cream  olT,  and  adding  as  much  water,  as  ih 
can  without  being  detected.  ^ 

"VUi--  wliole  gt.it  of  I^rd  Camarvoa's  address  was  an  attack  es  ^ 
eotifio  education.  l^oL  that  he  objecu  to  ecienoe  if  kept  will 
proper  boonds.    He  does  not  find  fault  witb  "thoM  like  tlMlatel| 
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TSrii4ii«y,  grcnt  capuin«  of  lAbor,  who  led  meo  Dot  only  over  Kurojio, 
bot  orcr  every  qunrtor  of  tlie  globe,  nod  changed  tbo  whole  face  of 
the  earilt  by  their  vaet  engineering  power  and  skill.''  Not  being  a 
*' materia  lie  t,"  this  is  the  kindof  ecience  tiis  lordiJtip  likoe  beat.  Next, 
\\\vn  IK  ft  c)a»8  of  seientitic  uicn  who  accept  "  material  pliilosopby  aiid 
scientific  iMicbing  m  their  turot  mid  Hiifi^Kt  standard  and  gnid«  ,  .  .  , 
bnt  who«c  minda  wore  nevcrlhelcss  oik'Ii  to  other  oonsidcratious,  and 
who  did  not  fwX  it  was  the  Bote  and  exclusive  standard  of  their  livc«.'' 
As  m-icnoe  tempcrwl  by  "  other  considerations  "  would  be  acceptable 
to  Pope  Pitia  hiniKelf,  wo  ii«ed  not  bo  HiirpriHcd  thai  to  ibiH  Lord  Car- 
narroQ  has  no  objection.  It  is  for  a  third  cla.ta  of  scientific  men  he 
reservea  liis  dennnciatioit.  There  is,  it  ap{>ears,  a  oUes — '^  indeed,  so 
ftmall  a  body  of  men  can  be  called  a  class — who  carry  the  ecientilio 
frame  of  mind  **  into  tli«  complex  relations  of  human  life,  into  politics 
And  soeiAl  philosophy,  and  into  oil  tJio  rohitions  which  alTeci  men 
toward  one  another."  The  influence  of  this  Utile  class  is  growing, 
I^rd  Carnarvon  IcIU  us;  and  wo  are  convinced  that  ho  is  rip;ht. 
Now,  at  this  he  is  wry  iniich  terrified-  If  only  tllo:^;  naughty  sciin- 
tifio  men  would  keep  to  engineering  and  physios,  Lis  lordship  would 
■lot  care ;  but  what  ho  objects  to  ia  "  the  application  of  those  rules, 
which  naturally  and  rightly  govern  abstract  science,  to  legislation, 
iDOrala,  social  life."  In  other  words,  scit-ntUic  men  may  settle  the  di^ 
tance  of  the  sun  from  (he  earth  at  what  figure  tbey  like,  AiiO  tliey  may 
build  bridges  and  construct  railroads ;  but,  if  they  apply  the  same  logi- 
cal processes  which  they  have  found  serve  tbem  so  well  in  the  ma- 
terial world  to  the  solution  of  social  and  political  problem;^,  this  is 
really  too  miich  for  patrician  nerves.  Tberu  is  a  liardues:^  about  the 
scientific  tnetliod  which  Lord  Carnarvon  does  not  like.  If  it  were  not 
for  Hm  diabolical  device,  wo  might  conic  to  any  conclusions  on  social 
mattcn  which  fit  in  with  our  pri.^di lections  or  intiu«K[s ;  but,  with  tl;e 
**  grinding,  ri^d  desjiottaDt"  of  logic,  thi^  is  im|iossibIe.  All  tliat 
manly  inde|>endeuce  of  our  premiseea  wliicli  ooc«sioually  cbaractcriees 
our  oonclusioDB  on  political  matters  would  W  gone  forever,  and  "  one 
iniellectnal  power  "  would  "  exert  an  exeUifive  nilc  over  "  us. 

Lord  Carnarvon  did  not  oontenl  himself  with  a  mere  depreciation 
of  social  and  political  science,  bnt  attempted  to  point  out  its  short* 
comings.  It  is,  be  thinks,  "devoid  of  the  milk  of  human  kindness." 
This  is  quito  true,  and  a  much  wider  truth  than  iitate<L  It  is  ns  true 
of  tlie  multi plication-tab I«  as  of  scientillc  iiolitics.  But,  when  Lord 
CartiarTon,  showing  a  little  of  that  individual  frocdom  which  he 
despairs  of  keeping,  argnea  tliat,  because  science  is  "  no  safeguard 
or  gvaranlce  of  itHulf  for  tenderness  and  aflection,"  therefore,  those 
wbo  are  tboroogldy  imbued  with  the  scientific  spirit  trample  on  and 
despise  affection  and  tcudcrncss  for  their  fcllow-crvaturcs,  he  la  npgieal* 
tag  to  one  of  tho  most  foolish  of  prejudices  in  support  of  one  of  the 
oiMi  disingenuous  of  arguments.    The  lore  of  truth,  for  its  own  sake, 
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whic'li  is  poimlarly  confounded  with  " 
up  Willi  wanl  of  Bympatby  or  kiii<3nct 
carry  their  s>ctitiiQontii  into  tbe  dccialon  trf  quutions  of  fact,  that  vhin 
Xioij  find  any  ono  doos  not  do  so,  tb«y  conclude  tliat  b«  ia  wtthoat 
feeling.  Xotliiog  could  be  a  clearer  proof  of  this  than  the  instaitw 
broi^it  forw3i-d  by  Lord  Carnar^'on.  Mr.  Mill,  he  nay*,  "  codnrord 
not  merely  to  snpprcsa  bnt  to  trample  iIon~n  iind  to  crush  out  cTcif 
thing  approaching  to  feeling  in  his  uatnrc."  Tliat  thi«  Hhoul  J  be  uid 
of  the  ino4t  tender  of  husbands,  the  kindest  of  friends,  the  inan  w&OM 
sympalhicA  Tcrcoa  wide  as  the  animal  creation,  whose  depth  of  ftoliog 
waa  Buch  that  there  was  not  »  noblo  or  a  beautiful  thing  in  Naton 
bnt  it  mirrored  itself  on  hi*  heart — is  convincing  evidence  of  the  ctttf 
blindness  of  Lord  Carnarvon  in  the  diHCcnimeot  of  nentimeDt  inAtho) 
irliich  takes  a  diflbreDt  direction  from  his  omu  Wltat  Mr.  SGU  dU 
with  unequaled  aucoess  vas  that  which  we  have  already  indieat*i. 
Ue  endeavored,  when  en^ged  iu  the  investigatioQ  of  trutJi,  to  aval 
the  bias  of  sentiment ;  but  it  needs  no  prophet  to  tell  na  that  in  lUl 
he  was  ImpclU-d  by  a  loyalty  to  troth  springing  ont  of  his  convictiM 
of  its  importance  to  the  interests  of  his  kind.  Indeed,  if  tlioroa^lf 
scicntilio  men  were  as  devoid  of  f<H>ling  ns  ImtA  Carnarvon  reprtaciMi 
them,  liis  fear  of  them  would  lie  ludicrous.  They  arc  a  mere  hudU 
of  men.  They  have  arrayed  against  them  the  prejudices  of  TniitV'"'j 
the  interests  of  the  ruling  rlASGes  all  over  Europe,  and  a  )>owcifiiI  ui 
well-paid  ecclesiastical  organisation.  What  reason  is  there  tobeia 
**  threat  dread  "  that  a  few  men  without  ffeling  or  devotion  will  tnan^ 
over  such  great  odds  ?  The  troth  is,  that  what  is  niakiag  the ' 
of  ooronets  nnd  mitres  tremble  is,  cot  the  absence  of  reli|no<u  1 
from  >ociaI  philosophy,  but  the  union  of  the  two.  Mr.  3GU  has  i 
moro  than  any  one  iu  modem  times  to  effect  that  union.  It  i 
throngh  his  works  on  even  the  most  abstract  of  subjects  a*  a 
and  deep  in  the  hearts  of  the  moat  powerful  iatellecta  of  our 
are  to  be  found  the  sentiments  which  he  did  so  much  to  rouse  ssd| 
direct.    Hence  these  t«an. 
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IX  making  use  of  the  sciences  for  purposes  of  intellectual 
tion,  a  distinction  has  been  drawn  between  those  that  am  file 
established,  and  those  that  arc  progressive,  and  it  has  been 
that  the  former  alone  are  to  be  admitted  for  the  purposes  of  ne 
training.     Foremost  among  these  are  Uathematics,  Astronomy, 
Molar  Fhyaics,  or  the  laws  of  the  motion  of  masses^    ThesA  may  ^ 
introduced  as  means  of  scientitto  education,  while  Molecular  PhyMi^ 
Chemistry,  and  Uiology,  from  their  unsettled  cfaaiacter,  «r» 
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t^koafit  formch  employment,  llicrc  are  no  doulii  rcxHoim  for  this 
ibtinclion,  wIiciIkt  conclusive  or  not,  but  the  classification  u  by 
H  iDtaiis  above  oritiotsm,  for  within  our  ovn  time  Aetronomy  bu 
hgn  taken  ont  of  the  category  cif  tlic  (■Ktnbl!>lii:4l  or  perfect  iciencM^ 
■4  Bty  be  now  cil«d  as  one  of  the  buxt  iIlu»trutions  of  a  progrcKsive 
tdmtii.  Of  oouno,  ther«  are  eetablisbed  troths  in  Astronomy,  and  eo 
Aire  an  in  Ckcmi^try  and  Physics,  but  Astronomy  has  now  ussumed 
•  HT  character  of  |irogrvi>igvi>uc«»,  and  within  the  present  generation 
H  bas  sorpasEcd  all  the  other  soienct-K  in  thv  ruptdit  j  and  splendor  of 
iti  advancement. 

Not  so  many  years  ago  it  eeemed  aa  tbongli  astronomy  went  ap- 
pxjsching,  if  tl  had  not  already  reached,  ils  final  Bluge.  The  Sim  and 
\m  family  had  been  measured  and  weighed,  the  31oon  tracked  in  all 
kr  notions,  and  the  paths  of  comets  determined.  The  yonnger  Il«i^ 
MJiel  had  completed  the  sur\'i'y  of  the  hc^nvene,  which  hia  father  com- 
■woeed,  and,  to  all  scorning,  Utile  remained  to  be  ascertained  about 
tit  noiverse.  And  yet,  in  the  ))resence  of  the  astronomy  of  our  day. 
Am  ef  a  few  years  ago  looks  crude  and  elementary.  Xewton  made 
la  epoch  by  bringing  the  movements  of  the  planetary  bodies  under 
>k«  dvmon  St  rated  laws  of  tcrrontrial  force  ;  Kirchbofi'and  the  tpectro- 
MSfnsta  havo  made  a  new  era  by  subordinating  Btars,  comets,  and 
Mbulff,  to  the  laws  of  lemstrial  ch^mtslry.  The  recent  physical  ex- 
(iMations  of  tbesnn  conslitnto  oncof  the  mofl  llirilUng  chapters  in 
ill  scieoce.  Kor  bavc  lUtronomerH  been  content  with  the  tinquea- 
iwned  acceptance  of  the  older  views  respecting  the  planetary  scheme. 
Xut  Ptolemy  alone,  or  Uipparchos,  Galileo,  Kepler,  and  Newton, 
tit  even  the  elder  and  younger  Uerschcl,  would  Htuod  aghast  at  the 
(ti^e  of  opinion  Uiut  has  been  wronght  regarding  the  members  of 
Ik  wlar  system.  Jupiter  and  Sutnm,  so  long  conuilered  as  merely 
\u^  specimens  of  habitable  worlds,  have  taken  their  place  in  a 
l^bcT  order  of  orbs,  while  satellites,  formerly  thought  to  be  set  as 
tights  to  illnmine  their  primaries,  have  bi'cn  raised  atmoKt  to  the 
lenity  of  planets.  Krcn  more  surpriMiig  have  been  the  dincoverics 
Ude  recpecting  comets  and  meteors,  wtiite  modem  ini^oiries  have 
■m  stopped  short  of  the  domain  of  the  so-called  fixed  stars,  so  that 
Iks  whole  scheme  of  the  stellar  universe  begins  to  present  a  new 
l»|«c«. 

Astronomical  science,  in  short,  has  been  enlarged  and  reshaped  in 
tb(  aaturo  and  scope  of  its  problems,  and  has  entered  into  a  new  epoch 
h  Mr  own  time  vbEeb  opens  to  us  even  a  grander  future  than  was  dis- 
iueA  cither  to  Copernicus  or  to  Newton. 

As  WIS  qniie  nnaroidahle,  this  recent  revolution  or  extension  of 
tttKienoe  has  left  behind  the  old  teachers,  and  created  a  demand  for 
*»  nen,  who  can  deal  with  Ihe  subject  in  its  more  novel  and  ex- 
laded  aspects.  And,  as  supply  follows  demand  in  the  iulellectuaJ  as 
Ml  as  the  eommercial  world,  tlio  expounders  of  the  new  dispcnsatioa 
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Arc  fortlicomiDg  as  required.    Emiiieut  among  tlie-'U  is  tbo  aubjcctef 
tlie  iiresent  Bkelch,  who  lias  coeug  over  from  Ktiglaud  to  kctufe  upon 
astronomical  snbj«ota.     Ten  yean  ago  lie  was  unknown,  but  wiUita 
that  timo  he  bas  won  x  prominent  position  botb  as  an  investigator  of 
celestial  pbenomcna,  and  as  an  eloquent  and  inBtnictivo  writer  upoo 
tb«  mo«t  motlcm  pbuMcs  of  th«  ccivnce.    Of  bis  noiidiTfal  indsttry 
and  romarkable  venalility  the  following  slcctch  will  funii«h  almitdut 
evideace,  but  we  irere  bardly  prepared  to  expect  that  ilr.  PrKtor 
would  EUHtuin  bis  ominent  reputation  in  the  now  field  of  popular  kcf 
uring,  vet  «uch  ia  the  £ict.     llo  ig  an  ra«f  and  fluent  futcmpunateoi 
speaker,  mlbuuMtio  over  bi*  themrv,  and  vielJing  hln  large  retonrm 
of  knowl^go  witb  tho  utmo«t  faciUtj-  and  readiness.    Deckling  ahb 
the  sablimesC  of  all  subjects  in  its  latest  and  most  novel  a^pntf,  U 
carries  bis  audience  with  bim,  and  occupies  their  attention  so  ooo' 
plctcl  J-  that  thojr  lose  tbc  aeneo  of  time,  and  reach  the  close  of  a  losg 
Icclurv  under  the  impre»*ion  that  it  ts  bnt  lairlf  begun. 

KiciiARn  Akthony  Proctor  was  born  at  Cbels^  Uarcb  S3,  IMT, 
and  ia  conseqaently  not  yet  thirt7«evcn  yean  of  age.  lie  wu  edt- 
cated  in  bis  boyhood  chiefly  at  home,  being  delicate  in  bealth.  Hi 
was  a  diligent  reader,  his  tastes  ioclining  to  history,  literature,  aoi 
theology,  more  tlian  to  niathi-matics  or  tbo  sciences,  Uc  showed  a 
great  liking  for  the  conatntction  of  maps,  and  still  regards  cfaatliiS 
not  only  as  an  important  aid  in  seieniifio  inreslJgalioti,  but  as  a  my 
instructive  mental  exercise.  At  the  age  of  twelve  be  began  loiraJ 
Knotid  in  school,  and  at  once  took  to  geometrical  study.  At  lbirt«A 
bii  fatber  di«sl,  and  the  boy  soon  after  left  &chooL  He  was  now  a 
ward  in  chancery;  and  it  aflbrds  a  good  illustration  of  the  syttn 
attacked  by  Dickens  in  "  Bleak  Uoii»e  "  that,  although  there  «as  iHl 
any  "suit"  properly  so  called,  Mrs,  Proctor  was  engaged  forthietir  . 
[  fbor  years  in  un  cxpensivu  scries  of  legal  processc:E,  the  sole 
'  of  which  was  to  assign  to  her  fonnally  on  behalf  of  lirr  cbttdrm  I 
prooeeds  of  a  certain  estate  of  which  they  were  heit*. 

In  1854  yonng  Proctor  obtained  a  clerkship  in  a  bank  to  aid '. 
in  getting  the  means  of  gobg  to  tbo  uoiver^ity,  as  he  was  < 
for  a  clorgymnn  in  the  English  Church.     But  littto  lime  was  alb 
for  study ;  but  when,  in  leSJi,  be  went  to  King's  College,  Loods 
succeeded  in  taking  first  place  in  seven  subjects— classics,  math* 
ics,  history,  litentture,  divinity,  French,  and  German.    In  tJUabe' 
tered  St,  John's  College,  Cambridge,  where  ho  distinguifihed  bin 
mathematicB,    In  1857  he  lost  bis  mother,  for  whose  sake  alone  be  I 
valued  college  successes ;  and  be  no  longer  pursued  his  matl 
stndics,  though  ho  rcimui>ed  at  Cambridge,  and  took  the  degreei 
B.  A.  in  1800. 

Although  he  went  into  the  Cambrirlgo  Senate  Houxo  for  cxin 

tion,  after  two  years  of  roatberaatical  idleness,  and  without  any  %> 

.  qnaintance  with  the  higfaer  and  more  important  branches  of  imihrrimi- 
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Bd rM<Iing, Mr.  Proctor  ia  reported  as  standing  high  iu  the  university 

^biong  tbe  "wranglers,"    We  hare  wranglcre  in  this  conniry,  »nd  keep 

I  vbote  OoDgrafls  of  them  forpnhlio  oxiiibition,  am  gladiators  were  ex- 

IdUlcd  at  t)>c  Roman  ahows.    But  in  the  KiigliHh  nniviT«iti>?s  this 

ttra  b  Ajiplicil  to  a  limited  f^roup  of  ftrst^lass  studt-nta  or  tionot^mra 

vb»  go  in  on  the  final  scramble  for  the  highest  places  in  a  nnmerioal 

fndation.    Ho  who  bcata  all  the  rest  is  called  "senior  wrangler." 

Hip  H  the  higbesC  position  of  nnivcrsity  honor,  und  the  struggle  to 

mcli  it  is  M>  long  and  severe  that  il  ia  said  to  *'  uro  up  "  tlic  succcss- 

fal caniiidato, so  that  the  "senior  wr3ngler''israrely  heardof  in  after- 

Kfii   Then  come  neeond,  third,  and  fourth  wrangler,  and  so  on,  and 

tnn  tenth  vrranglcr  is  regarded  as  a  highly-honornbic  rank,  as  in  fact 

\   kfa  to  be  a  wrangliT  at  sll,   Fortnnatfly  for  astronomy  and  Amoncan 

iHtnriRg,  Proetiir  did  not  win  the  lieadsbiji  in  the  wranglt^  of  liin  yrar, 

'   W  he  is  taunted  aa  being  close  on  tlio  heels  of  llie  leaders. 

'       Mr,  Proctor's  first  literary  efibrt,  a  nine-pago  article  on  "  Double 

I  Stars,"  appeared  in  tbo  Comhill  Ma^^tzlne  for  December,  1863,  ten 

^Brs  ago.    Iliji  next  attempt  was  an  "  Essay  on  tho  Kingit  of  SaturB," 

^■dIi  was  declined,  as  not  sufficiently  popular  fur  the  readers  of  tba 

^%nthiU  Mayatine.  This  led  to  the  writing  of  his  first  book, "Saturn 

lod  its  System,"  a  work  chiefly  remarkable  for  tbo  fullnces  of  tho 

HlatJons  prcsentvtl  by  a  fingle  planet,  which  nr«  dii^u«scd  in  almost 

tnry  conccirablc  aspcoL     TIic  coustniclion  of  mapn  lo  illustnto 

Siiam  led  Mr.  Proctor  to  form  bis  "  Gnomonic  Star  Atlas,"  planned 

to  ao  altogether  original  system.    The  sphere  is  supposed  to  be  in- 

dwed  in  a  dodecahedron,  on  whose  twelve  pentagonal  fnccs  the  stars 

•B  pmjc«ted.    A  third  work,  called  "The  Handbook  of  the  Stare," 

*u«1k>  ready  for  tito  pre»  in  1800.     In  this  year  an  event  occnrrcd 

vUeh  rendered  literary  and  scientific  labor,  hitherto  pursued  as  an 

■Uaement,  a  necessity  of  existence.    The  bank  in  which  he  had  all 

kb  fonano  broke  and  left  him  wontc  thnn  bankrupt,  for  he  was  liable 

tat  many  llioosand  pounds,  and  from  this  liability  he  has  but  Tcry 

HtMitiy  obtained  releaeie.    The  three  yeai-s  following  were  marked 

*Ut  stroggles,  difficulties,  and  severe  domestic  bereavements,  which 

fatetrnpted  literary  work.    In  1807  "Constetlatioa-Seasons"  (novont 

of  |*iat),  and  "Sun  Vkws  of  tbo  Earth,"  were  produced,  as  well  as 

iiuu  of  the  planetary  orbit.*,  projections  of  Miirs,  and  other  maps. ' 

1 16««  appcaral  "  Half-Houw  with  tho  Telescope,"  and  in  1 809  "Half- 

Kn  with  tJic  Stars."  Hut  tho  chief  occupation  of  Sir.  Proctor'* 
for  the  three  years  consisted  in  eeeay-writing  for  the  magadnc*, 
in  tbe  preparation  of  works  which  publishers  rejected  at  tbo  time, 
which  bavo  rincv  met  with  a  success  altoguther  unusual  in  sci«n- 
tiAe  Uttrmltirr. 

Ia  1848  Mr.  Proctor  commenced  writing  popular  science  esnaya  for 
Ikt  Lwkdon  2)a{fy  ye»4,  and  has  continued  to  do  so  until  the  present 
ioib    In  1870  appeared  "Other  Worlds  than  Ours,"  which  bad  a 
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prompt  and  renurkable  snccfiss,  aod  in  tb«  eain«  year  bis  Urgv^oUi 
Atlae"wa8  pabUshvd.  Early  in  ISil  "Th«  Sun"ir*a  printed,  sot 
was  also  w<'ll  received.  In  tltc  Himie  year  apitearcd  *'  EleiuL-utary  Let 
■oitfl  ill  Astronomy/'  and  the  first  B«ries  of  "  Light  Scieaoe  for  Leiann 
Houra;"  iu  1873  the  "School  Atlas  of  ^Vstronomy,"  "Essaya  on  A> 
troDomy,"  "Orbs  around  Ue,"  and  "Elementary  I.c«i«oiic  in  Pbys 
caL  Gcograpby."  Um;b  of  bit  lime  thin  year  was  dcvotvd  to  th 
ooDStruclion  of  a  chart,  allowing  all  the  stars  visible  in  tLe  nottk 
em  heavens  with  the  telescopes  3]  inches  in  aperture — in  all,  884,in 
stars.  Tbia  chart  exhibits  relations  haviDg  an  iuportant  beating  oo 
dnr  ideas  respecting  the  constitution  of  the  beareos.  Durinc  tb 
past  year  Mr.  Procter  bas  published  tbe  fccond  series  of  "UgU 
Swenoc,"  "  Tbe  Uoo»,"  "  The  Border-land  of  Science,"  **  The  Eipaist 
of  He:iven ; "  and  a  new  work,  entitled  "  The  Unlrcntc  and  the  Coiaiof 
Transits,"  is  now  passing  through  the  press. 

Such  a  rapid  molliplication  of  books  cannot  of  course  be  otberwiM 
than  unfavorable  to  the  promotion  of  scimco  by  original  meanfc. 
This  Mr.  Proctor  rccognixi^,  and  he  lias  dc««ribed  it  as  one  of  lb 

I  principal  hardships  occasioned  by  the  loss  of  Iiis  property,  that  he  VM 
compelled  to  give  but  a  limited  portion  of  his  time  to  original  innsl^ 
gations.  Bat,  aUhougb  driren  to  write  about  science  for  a  livclihooit,^ 
or  to  forsake  it  altogothor  for  more  remunerative  efflploymeot)  1 
very  far  from  having  neglected  the  more  M-rions  work  of 
Pew  know  what  oan  be  acoomplished  by  iudnstry  and  pertei 

L  it  is  only  necessary  to  look  over  the  index  of  the  Proceedings  t 

\  Koyal  Astronomical  Society  to  see  that  Mr.  Proctor  baa  been  i 
contributor  to  its  work.    Indeed,  allhongh  its  pages  are  limited  to  tht' 
record  of  suoh  work,  from  I8&B  to  1873  Mr.  Proctor  contribatedj 
these  proceedings  more  freely  than  any  fellow  of  tbe  Aslreno 
Society.    His  papers  have  related  chiefly  to  tbe  stellar  system, 
laws  of  distribution  of  Ktars,  their  motlonn,  tbe  relations  betvcca  I 
and  nebnlte,  and  tlie  general  constitution  of  the  baavens.    But  thet 
jcct  of  the  solar  corona  bas  occupied  a  considerable  space  aisoiy  \ 
Proctor's  papers,  white  oven  a  larger  amount  of  labor  has  beea  j 
to  the   investigation  of  the  opportonitjcg  whicb  will  be  pfe> 
during  the  transits  of  Ycnus,  on  December  9,  18T4,  and  Dec 

•1892. 

Tlie  flubJiKt  of  (liat  mysteriooa  eonneotion  between  meteors 
comets  which  forms  one  of  the  meet  surprising  of  tbe  resnlta  of  i 
em  observation  bas  also  been  largely  dealt  with  by  Mr. 
Ilia  investigation  of  the  rotation-period  of  ibe  planet  Mars,  i 
in  a  value  cercunly  within  onc-lenih  of  a  second  of  the  intu 
may  also  be  mentioned  among  his  original  researobes. 

It  is  but  just  to  say  that  Mr.  l*roctor  has  been  singulariy  (or 
in  enunciating  theories  which  have  been  subsequently  eonfinned,  nol 
in  some  ««•«•  demonstrated  by  new  observations.    lUs  confident  vm 
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resjwctiog  the  »olar  ttieory  of  ihe  corona  in  IBTO  and  18T1  was  blamed 
l)y  sonic  and  mUunderstood  hy  many,  wlio  failed  to  perctive  his  rea- 
fioa  for  urging  &rgumcDta  so  strongly  on  a  mutter  tccmingly  theoreti- 
cal. Th:it  rcnaon  was  elated  by  Mr.  Proctor  in  tttc  protaco  to  llio  first 
i-dition  of  the  "  OlhtT  Worlds,"  whcro  ho  CKprcsiws  Ui«  anxiety  lent 
doubt  and  confusion,  prevailing  as  to  n  matter  really  demonstrated, 
might  cause  the  opportunities  jiresented  by  the  great  solar  eclipses  of 
1870  and  1871  to  bo  frittered  away.  Mr.  Proctor's  confidence  on  the 
one  hand  and  bis  anxivty  on  the  other  were  fully  justified  by  the 
event.  Every  astronomer  now  accepts  the  solar  theory  of  the  corona, 
and  few  are  iguoranl  how,  at  the  eclipao  of  1871,  two-tliinis  of  the 
observers  were  act  by  the  chief  believer  in  the  terrestrial  theory  to 
make  observations  which  proved  nothing,  and  which,  but  for  faith  in 
that  exploded  theory,  would  never  have  been  thought  of. 

The  controversy  respecting  the  tranflits  of  Venus,  begun  iu  1800, 
tuid  brought  to  a  close  <iuito  recently,  led  to  unpleasant  relations  be- 
tween Mr.  Proctor  and  the  Astronomer  Royal,  Indeed,  it  mu)>t  be 
admitted  that  in  conducting  this  controversy  after  February,  I8T3, 
Mr.  Proctor  exhibited  a  xcni  which  at  times  seemed  UDoalled  for.  Bat 
eome  explanation  may  be  found  in  the  fnct  that,  having  remained  qiu- 
eaoent,  at  the  Astronomer  Royal's  sj>ccial  request,  for  a  long  time,  his 
renewal  of  the  discussion  led  immediately  to  the  statement  that  it  wns 
DOW  too  late  for  any  cbange  of  plan.  Fortunately,  the  resulttt  of  tho 
inquiries  of  American,  Rosaian,  and  Oermau  astronomers,  as  well  as 
the  nature  of  tho  schemes  proposed  by  them,  fortified  Mr,  I'roctor's 
position ;  and,  uvcn  while  the  Astronomer  lioyal  was  proclaiming  his 
conviction  that  no  other  nation  would  adopt  the  same  opinions  as  Air, 
Prootor,  news  reached  England  that  AmcTicu,  Russia,  and  Germany, 
vere  in  accord  in  these  matters.  It  cannot  be  wondered  at  that,  at 
tlio  Greenwich  Board  of  Visitation,  Prof.  Adams  proposed,  and  the 
Board  unanimously  voted,  the  point  which  Mr.  Proctor  had  urged  in 
1866,  viz.,  that  it  was  deaLrablc  to  apply  H»IU<y*s  method  (n'spcoting 
which  Airy  had  said,  in  December,  1868,  that  it "  failed  totally  ").  Iti 
this  matter,  as  in  the  controversy  respecting  tho  sun's  corona — tho 
only  controversiea  in  which  Mr.  Proctor  has  engaged — there  was  this 
obvious  reason  for  pressing  tho  discussion,  that  eclipM'S  and  transits 
will  wait  for  no  man.  In  his  main  subject  of  original  investigation — 
the  constitution  of  llio  heavens — Mr.  Proctor  lias  wisely  avoided  con- 
troversy, contentuig  himself  with  advancing  and  advocating  hia  views, 
collecting  eridcnee,  weighing  objections,  and  endeavoring  to  progress 
toward  the  solution  of  the  difficult  but  interesting  problems  associ- 
ated witb  the  subject. 
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UE.  OLIMTOSK  CDBUCOTS  UB.SPKSCKi:. 

Iy  Kp\j  to  Herbert  SpeoMa'*  lut  papw 
on  iLo  •■Stu't;  orSodolog;"  (io  Poro- 
LAK  Scitsci  MnnniLr  far  Di-txinbtr,  18TS, 
p,  \H\  Ur.  GUdntooe  ««Bt  tkg  rollo>iag 
bUW  lo  tlw  «tilar  of  tb«  Omiraporitry 

10  Oovsura  Srimr,  WmnniUit,  l 

Ut  nik  Sa :  I  otevm  In  tbo  Ova- 
tnffivrtry  Riwimt  for  Ortob«r,  p.  070,  tbat 
Ui«  bUowhig  wonli  arc  qucitcil  frooi  ui  vl- 
dnta  of  Bttii*  At  Ut«rpoal : 

■•  Dpoa  the  groand  of  "b&l  to  Icnncd 

•rahUoii,  God  U  rclicTcd  of  (li«  Inbor  of 

citmUod:    In  tb«  uiaa  of   ancbuigt«ble 

Uv«,  He  U  diteh«rg«<l  from  gorauliig  the 

•Ofld."  „    . 

Th«  dtolSagaUbed  wriliir  ia  Ua  Hrntm 

Mf«  lb*!  bj  then  mrdi  1  liav«  mada  lUf- 

Mlfso  coniptcuoailj  th«  Dbampion  (or  «i- 

ponnni)  of  iho  and-^iniifle  Ti«w,  diat  tiie 

woni*  (0*7  be  regarded  u  tjplosL 

To  go  at  dtrcdilj  u  mi;  bo  lo  mj  point, 
I  oonddor  ibia  jndgcatEnC  upon  nj  dooUro- 
l!oD  to  be  founded  on  M  iMUiupllan  or  be- 
lief tbat  It  coatnint  a  can<I«ni(iaUoa  of  ova- 
lutioo,  and  of  tbo  doctrine  of  uoobasgonblo 
law*.  I  Babtnit  Ibst  il  containi  no  aucli 
tUas.  Let  me  tUnJtrsta  by  aijing,  \Vbat 
if  I  wrote  a«  foUoiri : 

"  Cpon  lb«  ground  of  «btt  i«  termed 
liberty,  fla^jant  ariaiva  liavo  biivn  oom- 
milleil :  and  (l)kn>i»(<)  tn  the  name  of  l*« 
and  order,  tiuiDsa  lifhii  bare  bncn  troddaa 
under  foot." 

I  *bou1d  not  bj  thns  writinR  condana 
Bb«rir,  or  oandanu  bw  and  order ;  but 
condMn  only  tba  InbrcnoiM  tliat  men 
draw,  or  aar  tbcj  drav,  from  them.  Up  to 
ikat  polat  tlie  pirallcl  U  oitvl :  and  I  hope 
h  wiU  be  Mcn  that  Mr.  Spmeer  faaa  In*d- 
Tartoatly  put  npun  mj  wordt  a  mtaslng 
Ihey  do  not  bear. 

Ufbif  the  paraHe)  Aoi  tu  for  tke  nk« 
of  etcamcM,  I  earry  It  na  hnber.  For 
rtlle  I  am  rc«dy  to  fire  b  my  adbrtion  to 
llbcrtT,  and  Iik«vt(c  lo  law  and  order,  os 


eiolulion  and  on  viudiangoaUe  hi  I U 
rather  be  eseuicil. 

na  word*  «Hfa  wliieb  I  (kink  UaiuMdt 
Su«)  (nda  "  Carinna,"  are  iLe  b«t  bt  m: 

"Jt'ktvf<anHatUM*r,nir<lUowJft.''  Be- 

fcirc  [  Muld  prMuma  toglre  aa  apitkaN 
arolutloD,  or  00  uebt^aabl*  Iswa.  I  AmU 
>1*b  l«  know,  man  dearly  and  attra  M| 
tlian  I  yd  luMxr,  ilia  aBtattin£  atlicM  N 
tlioca  pbraiaa  by  tba  chiof  apoxltt  tt  At 
doctrine* :  and  vary  likely,  ctan  after » 
compUihlng  thi*  pfdlmlnarf  uage;  1  aifb 
Snd  mjadf  innfloiontlyai^ipllalviibM 
kDanlEdga  reqaiivd  to  drav  (be  liaa  ka 
t<r«cn  true  tod  bbc 

I  lure,  tbcn,iia  repvgnasee  u  wyt* 
clu^oi  wbatercr,  le^tinal«lyaii«gq* 
irdl-aaorftained  fai^ii  or  KcU-uMed  NiM 
inp:  and  my  tompluat  la  (hat  Iba  MA' 
lionsof  (be  Almi^iy  u  OreaMr  mU  SC' 
eraorof  tfaewDildate  denied  npan  y  »wi» 
irhieb,  ohateTer  be  tba  iiHariw  |iT«  M 
tbe  phra»ea  1  hare  qnoUil.  appear  loM  a 
be  all<vlT  and  nianifcsdy  iam&kU  n 
warrant  auch  denial. 

I  am  dMiron*  lo  Eboate  nyulf  Am  * 
Hiippotition  alien,  I  Uitnk,  W  ■;  vbrtetiM 
of  mind  and  U/e.  Bot  I  do  not  dnktS 
tflWt  th.U  by  ibe  method  of  coationr?! 
and  irMr.SpeQMrdocSDOt  *ee,ordMiM 
(lUnk,  Ibal  be  bai  mistaken  the  »tt^tl 
my  «Md«,  I  ban  no  men  darla  W  liim 
and  *in  do  myMif,  tndoi4,  the  jUiwmd 
ecaoludiag  with  a  frank  aronl  Alt  M 
manner  of  handlhic  wbiltienMi  Bannlf 
ooufhicr  to  iM  ■  pM(  pit«e  of  feSflii 
hr  at  pMiIbl*  (Mm  bdB(  aftMlia 
BallOT*  ma,  moat  faiihASy  ] 
W.  E. 


Ml.  WKNCEB  09  nil  I 

To  tha  Moond  odlttOB  «f  Mr:  1 
"  Study  «t  Sotfabp."  b«  apptadi  i 
fidngteHcr,  Ml  nMifa  a*  Mhnljm 
US): 

Hr.  GtadatOM'e  asptanadaa  of  kb  < 
meiaing  mwt,  of  tonne;  be  aoccpiaJ ;  I 
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laacrlhig  a  tpadil  rtfonno*  (o  il  in  tlic  i 
•Icrtotj-pc-pliU^  I  Iwn  Kppwd  hi*  Ittlvf, 
tbat  Ilia  i«adtr  maj  nol  be  nitttd  by  nij 
ooninisnu.  Pajing  diM  napMl  l«  Ur. 
OIwUioim'*  iri«!i  to  xrolil  contrervn?,  I 
■ill  Mji  no  mora  b«i«  ihtn  tMiU  miaiirul 
to  •KiMa  mrM'lf  fur  b>Tti)|[  mlioaiixraMl 
hin  vordn.  *"  EToktlon,"  u  I  nndcnund 
It,  uul  "  crsatlon,"  u  niiutlj  undnratood, 
kro  uaKulIr  eicltulTO ;  if  Ihoro  hu  bon 
thai  apcclBl  foniiBtioa  and  o^jvutmcst  coni- 
UMilf  nouit  bjr  crtotbn,  Ihcro  Imi  not 
bwB  ovoludon;  If  Iboro  hu  bora  ctoIu- 
tioOf  tbtn  bM  not  bifcn  tpcdul  {Ttstioa. 
8loilktl)%  Bnebangcililc  Un,  m  coacctvcd 
tij  •  nun  of  icIcDce,  nqpiivo  tho  oarrcnt 
ooncoplioa  of  dirlnc  gntcnunoat,  which  isb 
ptiM  iDlcTfcrcncGi  or  Bpcciil  proridenCM : 
If  tho  Uw<  uv  unahan;^bli<,  thej  are 
iuT«r  trsToncd  bj  dirino  Tolilioot  am- 
pending  tbom :  if  God  altera  the  pirduter- 
mined  eouno  of  Itunga  from  lima  to  tint*, 
the  lawt  are  not  luohaagcabla.  I  HluiDad 
that  Mr.  GladatOM  vitd  tho  tonna  in  tb«iie 
mutuallji-culuaive  Mnsoi ;  bat  m;  auu[oi>- 
tioD  appaan  to  bavo  bMB  a  wrong  one, 
Tbi«  ii  manifiMt  to  mo  on  reading  what  ho 
inslAnoi-t  aa  par«ll«l  antitlii^scs ;  acting 
that  th«  t«mM  of  bU  parallvi  antliliniei  arn 
not  mulRiilx  dduiiw.  That  whioh  «x- 
obiilao  "  liboTlT."  and  la  «xcladcd  bj  tt,  is 
llW[iTltpni  t  aixl  ll>al  wliich  ciclodva  "  law 
■ad  onhr,"  aiul  it  excluded  b;  ihon,  l« 
tMUobj.  TTaro  tb«ia  matoallv-cxcluiWo 
nmotpii<nu  uacd,  Mr.  GUdatooc'*  ponllcl 
vonU  tw  tramfomiiHl  lUui : 

"  CpoD  tbo  (nounJ  of  wbat  la  termed 
tlticit;,  ibcro  bai  been  rebclHon  agaiual 
4a*patlNa:  md  (lilwwlac)  b  tho  name  of 
law  and  order,  aoarahj:  baa  betJi  alriicn 
jigainX." 

Aj  Ibia  ii  lh«  parallel  Nr.  Oladtlone 
wonld  hare  drawn  had  tlie  wonb  of  hi* 
■uicoMst  beta  lued  iit  the  leitaM  I  nip- 
foacd,  It  it  ilMr  tbat  t  miaooneelvvd  tlio 
B««ntB|:*  ha  g*T«  to  themi  and  I  naat. 
ther«foT«,  wk  the  rondor  to  he  on  hi* 
gwrd  Ofaiaat  %  kiadred  mlteoncopllon. 

I  have  oot,  how«TOT,  tbonyht  it  need- 
fill  to  ohaoge  the  dMoriptinn  f^lren  of  Mr, 
Gladatone'a  position,  or  to  fiipproa*  the 
eOBiDa&la  made  apon  it ;  brcaime  the  tub- 
•UntUl  Iralh  of  lhl«  d««er!jitloii  li  aliovn 
hj  iha  other  paitage  ijpolcd,  the  tnanlfcat 
ntfljlilpg  at  wblcb  ho  dot*  not  dliclolm. 


Bt  cbaracloriaing  Science  m  boTlcig  "ffint 
to  war  with  Piorldcnee" — bj  diiplojing 
an  uubeailaiiug  belief  tbat  great  men  are 
proridvDtlaUjr  raised  op  at  the  Heedful 
timet,  and  bj  tptaking  with  alarm  and 
reprobnilun  of  the  belief  tbat  their  rise  ia 
due  iololf  to  natural  eanace,  Mr.  tila^slone 
doM,  I  think,  giee  me  adequate  warrant  for 
takioK  bla  view  *a  tjrploal  of  the  aali-etien- 
ilflo  view  In  uroeral — at  •sy  rate,  in  %a  far 
»a  the  Sooial  Scnraee  la  oonoerovd.  ThouKh 
lh!«  view  majr  not  be  Inoonemoui  with  ihe 
coneoptlon  bo  entNtaln*  of  Scient«,  jet  It 
li  ccrlalalj  luconKruoua  with  the  cnnvep- 
tion  cntrjialTiid  b;  acIontiUc  men  ;  who 
dailf  add  to  the  CTldence,  atr>iid;  over- 
wbelmiDg,  that  the  Tower  maaifeilod  to 
ua  Ihroughout  ibe  U&lvene,  from  the  raoTO- 
meats  of  Btors  to  tho  UDfoldlait  of  IndiTldual 
mrn  and  the  fornulion  of  public  oplulooa, 
ia  a  Power  which,  amid  icCni'tc  mutUfonni- 
ties  aud  comj>lcxitics.  wotka  in  wa;*  tbat 
ftro  abaolutelr  uniform. 


KOTE  ois  Tttt  nrmou.  ooirsriTUTKni 
oriu-ms. 

Ti>  »<  EJUvr  Ufa*  l-opular  Si*f*u  ilvnWg  .• 

I  OATi  read,  with  much  inlereit,  tho  elab- 
orate artia)ef,bjjud^8lalla,  on  "The  Pri- 
mary CoDcepta  of  Modem  FbTiical  SeieDcp," 
hnpi&u,  iVom  the  Mhularlj  manner  in  whii'b 
the  author  ditcuuN  tho  aabjcot,  that  he 
would  voDiliiet  0*  to  tome  more  acceptable 
C0Dclu*ioa  than  bus  liUlitrlo  b«i-D  arrivtd 
at.  I  wai  dlMppolnlcd,  bonovi'r.Jo  Dnd 
him  aumiouniinK  tlie  diffleulUva  of  tbe  sub- 
ject hj  auuming  llial  the  "  tjpical  and 
pilmarf  ilale  of  natter  !■  a  gas,"  which 
"  la  not  a  group  of  absolute  aotida,  but  ia 
elaiilc  lo  the  con." 

I  do  not  propose  to  r«ticw  dot  erlll- 
clan  thcie  li'amcd  ariictes  of  Judge  Slallo, 
tlioufih  thcra  ai«  Tarloua  portions  Ihit  I 
tbbitf  <iuite  luInemUo  to  crillciim ;  but  I 
muiit  coiiftM  tbat  tho  idea  of  an  unportlclcd 
olatitc  bod;  la  to  ms  an  utier  ImpoiilhlUly. 
The  lubjeet  pteaeota  Tcrj  grave  didicul- 
llci  Qoder  any  riow  of  the  coao.  For,  if  we 
ouumc  tbe  cxiatence  of  an  ultimate  solid 
particle,  unlTenal  /errt  cannot  be  eon- 
scrred,  beoauae  the  lotcrfermco  of  solid 
patiiclM  muat  dntny  moUon,  and  llier«> 
fore  force.  Oeiioo,  ia  that  riew  of  the 
Coie,  we  must  hare  %.  eoWiwiiV  i«*\TiiWiMOi.j 
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Hid  tbsrpfor*  X  contiaiul  creation  of  foroa. 
Thti  ooaclurion  1  am  not  ■Itllng  vt  accept, 
a«  I  fall;  l>«Uii7o  la  the  ImkaUncUbaitr  of 
both  nailer  and  farce. 

The  Icaxt  objccllooabln  Tiew  Ihal  t  havo 
been  able  to  aniie  at  la,  that  *ll  iiJAit  are 
limtlnm  ueitod  prtmarllj  bj  nutcrii) 
inpnadoni^  and  hcaco  that  bc  can  haTc 
fttuolutclj  tLO  lici  of  (pace  Indeposileol  of 
matter. 

And,  M  1  Ktcllac  nglcni  In  tho  onlvoiM 
of  milter  coDiliti  of  mUllon*  of  fgi*- 
gated  muKS  which  an  lodlTldilallj  tiecj 
ameJl  !u  proporiioa  to  the  tntoMcpaou,  ao  I 
b«li«Te  th«l  the  cbcnlMl  mokcult  b  farj 
•nail  in  propoitioa  to  the  qtaoa  betwcan 
the  molEOulci.  And  ai  each  rin  hM  {prob. 
cblf)  rarioiu  alicndint*  (th«  plancu),  ta 
LBuh  chemical  nolccule  eoDiut*  In  general 
of  fgrcnJ  diffovat  bodice  thai  mar  be 
earil;  aqwralcd  (in  caiucqiicnco  of  the 
<pt0«  betneFD  them  being  of  the  nine 
On£o-  a«  the  cpacpi  brtieeeii  llio  mulp- 
ciilv*].  But,  likv  ibc  tliffenut  bodiuH  of 
lli«  lular  tjit^m,  or  of  a  ilvUar  rtglsm. 
L  «aoh  of  lime  twdic*  is  a  oomiiunuil  nuVH 
CooeintiDg  of  inillioDi  of  uniti  uf  a  lUflinml 
oritr,  holding  probablx  Ihe  Mma  rvUtiun 
10  ttiv  ehumiail  molecule  thni  (Ii«  vbemical 
laoteeaU  do«R  to  Uio  nall«r  of  tb*  solar 
•jMem ;  and  io  on,  both  iipirvd  and  daws- 
ward,  to  ladniiT. 

Tlicr«  in,  thor«fon),  u  I  codcsIt*,  •Vo- 
totfilj  no  limit  to  lb*  dlttaion  of  inatt«r, 
phjuicallj  ai  v(itt  a*  math«nutlcallj ;  but 
ovr  arganlialloa  In  Rioh  that,  of  the  InHniie 
writ*  of  lerma  In  which  it  nanlfrat*  Itarif, 
Wfl  can  know,  npcrlmciital]}',  onljr  two: 
vb,,  tho  (tcUar  ualrcnie,  cautltntlng  ihg 
flrat  ein^,  of  wlilch  the  itari  «ad  the  pian- 
ola arc  ihe  unlti ;  and,  ■ccoadlf ,  tho  ehcmi- 
oat  molceule,  which  comtitutM  the  teennd 
orAr. 

Aecordias  to  thii  tIvw,  tho  natoibl 
^ninno  might  be  rniKtenwd,  In  orAn^ 

by  the  feDawing  eeria:  d— "i, A~**t 

<r-'«,  rf-'t.  iCi,  it.  rfV.  i^, . . .  rf" - '«, 
d'x.  In  which  I  in  tho  unlcnofm  iiuantit;, 
irtilch  ve  call  niau«r,  aad  m  and  n  ar«  both 
l&tlaltel;  Rnol, 

In  lh!«  eeriM,  rfV.  or  ilmpl;  i,  would 
TCpivwnt  atl  tiogiiljla  mallar ;  and  eb, 
whioh  !■  tho  neit  Iptni  daemtinf,  would 
repttMUt  chemical  moteoulM  sad  their  con. 


uitiunta,  ih«  ttomx  of  all  koowa  i 

kaown  tUocntarj  hodiea.  

Aa  la  ih«  aaalogoiw  expnuloa  aH4  1 
malhomMial  tonaUgaticn*,  tf^  I*  U 
nitelf  hmII  ta  rtvport  to  d^  *IM  to  fl 
torn  ii  IcAnitttj  amaU  fa  mpect  to  i 
and  ta  on ;  jet  each  rrpnacnta 
mcoti  of  whitih  Uie  Btil  prrrccdinf  < 
oonMUntML  So  in  ibo  phfiiail 
KpTCMUed  bj  (h«  abattt  nricat  ihe  i 
in  f,  vhldi  ai«  nfn»tKitd  bjr  the  niUi ' 
worId«  in  apan,  are  InllBitdjr  laig«  4a 
oonpared  «lih  Ibe  aniu  in  dc,  vtieb  w 
r^mmitd  bf  Ike  chamkal  HMtecah*  i  At 

unita  to  Mcb  pMoeittnf  order,  <■  fcd  «<H 
bninR  afi;r«fation«  of  tke  unit*  In  tke  Ml 
(uecoediDg  «nbr. 

ThU  view  oT  tU  «oiMilalkB  tt  ihIM; 
though  it  B«o«MU>te(  lb*  tammfUtaftt 
actual  loAntla  dinitiMi,  jh,  to  ■;  bMI»' 
TolTc*  uueh  tow  abcordiij  tbM  to  nffm  , 
itimpatticlcd,mdTat"«lMtiot»lhew«'   I 
or  to  tuppoM  ibat  tbe  chcideal  aelMl^  | 
or  eren  the  cbtmied  atom,  U  n  abuli^ 
*olld.  J.  E.  BawKoa      , 

Dm  Uonna,  low*.  XteiMftn- n,  m 


WATTEK,  rOBCE.  AXU  UtSTU. 

n  He  AMOv  ^  au /V>«r  MMm  J 

JroDB  SrULo's  valMabla 
lo  the  Poim-u  ScuNci  MmnuT,  mi 
'•  rrimery  ConoepU  of  Uodera  Scfam^'f 
«c>r«i'lf  fnil  to  pre  th«  reader  ■ 
coDcrpiJon  of  elemciilar;  b*iD(. 
eopint  to  n*  Ihu  Ui  critkbu  af  Ibl 
dij'e  "  coRiplet  forcta,"  and  tUatft  I 
tlon  thai  -  aaitcr,  foiM,  •»!  lanlll 
lubiuntiollf  thrM    taamea  Ibr   At 
fact,"  1>  cUirlj  iUo^caL 

On  th*  pvund  that  lh«  i  ilinainil 
realli)'  lUa  In  nhtle«  and  coafMl, 
wUhor  aMDONa  Ibal  iMtlia  and  lm< 
<TCT  eoaxbthiK  ooatiMM,    Be  j 
know  DoUtbig  of  lbr««  nmpt  bf  Hi  < 
trait  «4ib  nan,  «r  (wbu  la  the  I 
iDcrtiu :  and,  eoawwdy.  u  I  ham 
poinlcd  out  la  my  int  artida,  «•  I 
nothingot  mtai,ttMft  by  itt 
forces    tUm,  Incttla  (or,  ••  k  (■  , 
though  InaMaiatdr  tiIpI,  nanw  j 
U  bdiattngnkbaUe  from  abaekia  ; 
DMi :  for  mailer  renal*  Iti  feeamMl 
eTtD(««  III  PMlity,  only  In  Iti  adiHif 
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!,  iu  (coilon  or  notion.  ...  Ii  I*  tm- 
pouiblr,  thcrcTurf,  to  condmcl  miUcr  bj 
a,  mere  if  aihoU  of  Torcoi." 

Now,    u    »ll     CODUOptloiM    IMUtl    frotQ 

Enotjon  ia  tbc  linb,  U  u  •df-eridcet  tbkl 
niDiltiD  in  iLa  primordinl  rtalll7  wbcnco 
all  DonMpU  iiriip.  uid  that  diOcrcm  COQ- 
ouptiOQi  of  nulUic*  are  lolclf  dilTcrcal 
mode*  of  motiun,  ttcit  dUiinct  nllriliale 
bting  a  diitincl  mode,  led  modlBcd  attri- 
buii-s  art  niodiCpd  mode*.  Tbcrcforc  a 
oonci-ption  cf  miller,  mut,  Inertia,  or  mo- 
oWDiuni,  beiu;  lolclf  ■  product  of  motion 
in  tko  br^,  and  a  coaccpUoa  of  oolor 
Mii(  «)l*l;  a  produoi  of  motion  in  the 
brails  li  b  ^ain  •rlf-nldcut  tlisi  tb«  oikl:r 
potdbla  diftmeo,  betwei'ii  tha  primordial 
M*llllM  *•  call  >o«rtia  ami  color,  it  dlOcr- 
4B0t  In  modea  of  inotioii. 

Ol  Hcaea  It  it  mod  that  the  Iden— almon 

^^f  A0A881X. 

UR  ftroflt  oatariilUt  Iins  finishcil 
kLs  work  and  pnaaeil  awajr.  His 
loM  will  bo  fnlt  ihrou([lioul  tbe  acienliiic 
world,  nnd  will  be  deeply  Ininented  be- 
yond thn  (drol<4  of  iclcnca  Id  all  part* 
of  ourowD  country.  Althongli  li«  bad 
OiCeomplifJitd  much  during  a  lon^  and 
oetlre  life,  ho  onlcrtiiincd  no  tliougbc 
of  rc*t,  bnt  wiM  still  full  of  hope,  riu- 
bition,  nnd  largo  planter  labor,  luch  n* 
belong  to  iIm  prlni«  of  manhood.  But 
bia  ph7>i«iU  power*  at  la*t  gavo  way, 
rati  bU  career  terminated,  wo  migbt 
altnoct  sajr  iireraatnr^Iy,  at  lli«  a^  of 
txxff-KX.  or  Prof.  A|tns*iz'*  tnoro 
strictly  eelenillto  labora  we  Bhall  take 
BU  early  opporttmity  to  Rpeak  ;  wo  can 
here  only  briedy  refer  to  aonic  of  the 
biftdinji  featnros  of  III*  career  anj  char- 
acter. 

Prof.  AoiMiz  was  by  deaocnt  a 
Fmohraan,  liii  family  lieSnic  among 
tbe  Huf;aGDoU  who  were  drircn  from 
Frmoe  by  th«  Tavooatlon  of  tlie  Edict 
of  Kantea,  la  Ui«  jttx  16SS,  nnd  took 
nAgfl  la  Switzerland.    II*  cvne  of  a 


unJTTrtal — thil  ioprlia,  or  memantum,  ne- 
cviwarlljr  oovu^u  vrith  uoHen,  may  bare 
no  foundation  In  Tact ;  iu  error  being  (ur- 
Ihor  evidenced  by  mir  noa-ptrceptioo  «f 
tbair  oocihtenee  la  tlia  iDiigible,  or  molec- 
ular tnotlana.  In  faot,  inertia  or  momea. 
ten  la  only  peroelTed  in  that  tingle  mode 
ofnoUonwhiob  produces  the  aetuaUoa  of 
loucli;  and  wliU'li  wedcslgnateaa  mvcboui- 
eal  or  mua-motlon. 

But  wliclber  or  not  inomentum  ntecH- 
airily  acronipfltilri  mollon,  It  was  ibown 
above  that  die  rams  rnanon  for  eonealTiag 
color  10  be  (ildy  a  mode  of  motion  equally 
obtain*  In  our  concopllon  of  matltr,  tiixtui, 
or  iDorda,  ai  a  mode  of  motion;  and  (bat 
"  oil  ibo  tcolllj  we  knoit  "  cllitu,  primarily, 
in  changiiif ,  bat  ercr-cxifllbg,  tdatioM  and 
eonirasts  of  modn  cJ  motluu. 

A.  AaaoLC. 
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theulugicn]  atock,  bcmg  derircd  fi-oin|' 
eix  liiicul  generatlona  of  clcTKynaD.  ^ 
Ho  WB«  Viom  \a  I8D7,  ttie  y««r  that  tba 
first  atcoiiibuat  ttarled  on  the  Undaon, 
and  when  Ilumboldl,  Onvler,  and  Ka- 
polecn,  were  tliirty-eigtit  yean  of  age. 
It  baa  been  Prof.  Agaaolz'^  fortunes 
to  lake  a  very  contrplciioiis  part  In  the  > 
Hcientille  work  of  the  prwi-ut  time. 
Tlic  Old  World  gave  Mm  bl«  educattoo, 
and  the  New  World  tbe  bc»t  opportu- 
nity of  utlng  It.  lie  was  early  and 
powerfully  attracted  to  tlie  aludy  of 
Nature,  while  hia  nilud  was  moulded 
and  matured  tIiroii(tb  intimate  inter- 
coarso  with  tbe  moat  illuitrious  men 
of  sulence  lo  Europe.  Qo  did  his  chief 
origliial  work,  and  devcloju'd  tlio  viowa 
with  whieh  bli  name  will  be  mainly 
a«»ocialed,  in  his  youth  and  middle  life, 
and  at  tbe  age  of  thirty-nice  heteft  tlie 
continent,  where •ciontifiemen  abound- 
ed, and  took  up  hia  residence  in  a  new 
country  where  they  were  wanted,  and 
where  the  opportunittea,  both  of  enter- 
ing nnexplorcd  fields  of  iflvcaligation 
and  of  drawing  Ri«n  and  lastltntlinL^ 
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ito  the  trork,  were  aliku  trnparalleleil ; 

chile  ibecivsrM  be  finraued  lua  tameil 

oal  «s  vbe  for  his  oira  famo  u  it  hiui 

prorod  fsvoriibla  U>  the  Intenela  of 

odTnacifis  knowlvdi;*. 

It  is  well  known  that  Prot  A^iuhe 
vn«  k  miiu  of  vtrorig  punonftltt;^.  Be 
cliad  great  entlio^lftsiu  nod  iropnliivO' 
ea*,  And  tbo  irliole  fervnr  and  inten- 
fttj  of  his  natare  nas  dji^Dt  la  the  rin- 
3ad  parttiit  of  sciimce.  Kixt 
ciBt«iit  witli  what  Iw  ooald  himself 
Doir,  osd  do,  and  njor,  bo  vu  pow- 
erfoilr  impelled  to  make  olbera  Uie 
r.sbareri  of  his  kiiow1«dg«,  his  sctivit;^, 
dJ  hi*  plcaxiirea.  lie  not  onlj'  iroa 
'fiMm  to  iiiin  y>j  his  geDl&lilf,  and  lib 
cordial  aad  unitlTvclcd  manncn,  Imt  he 
imjired  tliem  wilb  hia  own  purpose*, 
nod  moved  Hitta  to  lus  oim  «n(l>. 
Stmpnth«t.io  with  nil  irho  wore  intor- 
eftted  in  Kivnce,  lie  «speclAll/  CkaciimCed 
jonnx  men,  and  the  ronkii  of  our  nat- 
arallftta  are  flill  of  those  who  were  re- 
craited  to  llio  work  hj  Iiti  ogoncj, 
among  whoto  may  be  mentioned  Ver- 
rill,  StiniBon,  Clark,  Ilj-ntt,  Patniim, 
Fadcord.  SouJJcr,  Harlt,  Tunney, 
Uone,  Niles,  and  Bickmoro.  One  of 
liisetudeuts  writes  of  him  OS  follows: 

"Ajtweii'*  enthutiMm  did  nol  o<>niii*t 
manlf  id  wUntiflo  !DVwtij[*tion  and  in  ear- 
nert  word*,  but  also  In  MnuK  dMd«  In  re- 
lation to  othon,  and  Mpaalaltf  in  ralatloa  to 
jrouDg  miin.  Wkcrctor  fae  MW  s  itudent 
wba  irould  ntuilj  Nature,  be  opened  the  waj 
ferhiia,  look  Mm  into  his  labareloiy,«]>nHd 
bis  traaiurflB  bofnre  bim  and  direeted  hLa 
•ladioi,  nadttiii  too  without  any  expactalioD 
ef  liioufbt  ot  a  pKuninry  tvward  M  a  rttnnu 
Indeed,  1  do  not  kno*  of  a  ungle  atudent 
Wbo  a*n  paid  liim  a  dollar  a*  tnition  far  bia 
ln*UBetioaiDDiiturallibt(}r7atu<lie«.  Young 
men  oaum  and  rIauI  unl  atu'llod  aa  long  ne 
tSej  would,  aad,  m  fur  lu  tuilinn  wna  oon' 
eened,  niihout  monvy  and  without  prtoe. 
To  the  pnaenl  writer  he  aud,  twenty  jeera 
t(0:  'Whenever  you  get  ready  to  atudy 
HilVMl  biMory,  eorae  to  Canbtiidge,  aad 
MnHmbar  It  wUl  net  oort  yon  a  eaot  of 
Beoey.' " 

Bat  Prof.  AgnntE's  {aflaeneo  wu 
■  from  being  confined  to  a  amoB  dass 


of  oongonial  atndemts;    it 
powerfnl  upon  the  gonenl  pniric.    .1 
repnMic«n  by  luitiTlcy,  and  a  rcpabll- 
can  liy  adoiition,  he  nna  aUo  a  repubtt- 
can  In  fympotby  and  In  principle,  bj 
n»ociation  nnd  haUt.    Alttioogli  OOV' 
In^  to  tilts  conolry  oe  a  great  mm  from 
Earope,  h«  had  no  factitioBS  dignhf  to 
mstain,  and  no  tcruples  to  oreTcoai^ 
In  planglnf  tX  oqc«  into  the  work  of 
popiilsr  tMcluDg.    Entering  early  cod 
fii^y  into  tii«  spirit  of  our  institBtNa^ 
bo  went  anong  Ibe  people  at  larce^ 
gare  ooonoa  of  laotnrea  apom  aoologr 
in  all  the  dklef  towns  of  tbe  eeoaby, 
and  wwt  indefttigablo  in  the  diAnte 
of   knowleOgo,   and   in    awakenings 
higher  appreciation  of  •denee  bbkii 
the  peopleL    In  thia  he  was  wise  MJ 
sagactosa  to  the  speeUe  ends  be  hida 
ricw,  fur  be  well  naderstood  that  ll 
thia  ooDQtry  Iho  pnuperity  of  tcMOn 
is  nitimately  bound  up  with  ila  pnUt 
apprecintiuu.    In  thia  field  of  effixll 
bo  was  preeminently  sntmeniM. 
Mr.  BMdior  remarks,  In  the 
Union: 


■■AgMiiiBleppednpnalha  taMvt 
fonn  in  Boewn,  and  day  after  day 
a  greet  aadiioee  irith  the  biiy  tela 
eo«e  end  tbe  leag  re*«lt  of  tiaiL  TW 
sppraeielien  might  have  beta  pnd&HJ  ' 
BouoB  eullute,  perbefii.  But  *Ua  Aa 
master  cook  bia  Maefc-bcMffd  bM  bia  (H^ 
tans  le  tbe  uialUr  oifiea,  dm>i>wUa  qa* 
diaj^nma,  and  onfoUing  their  »ail  ii  nnr| 
bsfor*  lyoami  awmiatloaa.  Banal  tata^ 
eolleg**,  blgb-eeboelat  tboie  ben<)w>i  M 
wnra  oro'ded  wilfc  eager  aad  faflalll^ 
liiCenere.  ll  was  A)[BBaIi  whonadetB^H 
tbe  path  ef  Ty»laU  laat  vlato.  vatdtm 
demand  (to  Bailar'BleolnnB,  and  BkilaT" 
PorvLan  giUinii  Uean«i.T  aa  vaab  a  V 
eaaalqr  a*  Batfr  or  the  AtitMk.  H  ** 
Agaa«t  whoae  large  Intent  laid  tbt 
atene  of  our  loMJtnlae  of  icckolDfT, 
acIsnilSe  adieela  hi  eeOegca." 


>eb>fT.iV 


But  no  estimate  of  Prof. . 
cnl  work  among  the  Atncrlenn  l 
■lU  be  Jnst  that  stops  het«.    In,.  W 
170  bis  beet  powsn  to  tbe  inaicediA 
teftdMO,  fiuBun,  medisnie^  H<1_ 
vtbans,  but  it  «*i  onl  utenfy  i 
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■catterer  of  lii*  own  >(orra  of  knowl- 
edge^ Ko  liad  o  jirofuiiDd  intervst  Id 
popnlu-  ^Qcntipn,  hui  tlio  loiil  of  tliat 
loteraat  wa«  for  Iiu])ravetii«ut  in  il^ 
meUiodi.  In  tb«  mnttor  of  palilk  in- 
■tractioQ  li«  wu  a  KvolaUouiai  uud  ii 
prapaRimiliat.  Ho  warred  with  current 
idi!*i  hhiI  QOOMDiutvd  praoticoH.  U« 
eondvmnixl  in  tlic  inont  empliatiu  nay 
tbe  vreti^ed  leMon-Uaniiiig  rontinu 
that  pNTaLb  ta  tha  aehoolA.  Uo  An- 
nminoed  our  wordy  mid  liookxib  odn- 
eatloii  u  bomUcs  and  unreal,  and  do- 
monded  %at\i  n  rbruiffe  in  our  nyntc^* 
of  Inatnictiua  u  Bliatl  bring  tbo  pupils 
bco  to  fan  with  Nature  hor«o]f,  nnd 
call  out  tbe  miRd  by  direct  ei«rcijiu 
apon  ]>hMionieaa — t]i«  facts,  laws,  ri;la- 
tiout,  and  reolitJo*  of  ^o  world  of  ex- 
p«rienee.  He  waa  at  timee  lii«Uned  tc 
take  diioonnwing  viciri;  of  ibc  educa- 
tional fiRnre,  from  Ihis  uindavecticDt  of 
tbe  achnols  to  vicionji  motlioda  of  atady, 
bat  he  never  wouriad  in  ibe  endeavor 
to  propagate  more  ratbnnt  opiniona. 
aad  we  cannot  doubt  tluit  the  aeod  thna 
•own  will  yet  ripen  Into  rtioat  valuable 
flraU.  It  i*  i^rstioi]nbl«,  indeed,  if  bin 
eanieat  eiertiona  in  thin  direction  will 
Mil  tell  tn  tbe  Snal  pnimniion  of  »oi- 
mee  eT«n  more  powerfully  tlmn  all  bia 
•ttempta  to  attain  tmmedlalo  renuli*. 

Another  fontnre  of  Prof.  Aftnuaix'* 
■ctentifle  obaraoter  remains  to  be  nu- 
tfeed,  ScleDoe  wna  to  him  not  merpl.r 
the  knowledge  of  animals,  ro(>ks,  iinil 
glMlera,  but  ft  waaa  method  of  tlioiiicht, 
itabig  into  tbo  proporlioDi  of  n  pliiloa- 
VfAij,  and  etnbraolng;  the  !niero«l'  of 
bamanlty.  By  tbo  Tiilgnr-minded  lie 
ma  kMked  upon  ea  a  v<-ry  wonderful 
man,  wboeo  Reolu*  apent  itacU  npon 
oraba  and  their  kindred,  and  wbo  would 
giro  tbe  world  for  a  new  fiab.  Tbi* 
was  rcffarded  aa  nn  amiable  and  an  ad- 
mirable eceentricity,  and  everybody 
\rB»  plen*c<l  when  he  had  got  a  new 
Oonetioo  to  buy  more  enrloua  things  for 
Ilia  naMmtn.  Ajid  It  waa  freely  aaid, 
*'  If  men  of  acience  would  only  Inillalo 
^gafl-  and  be  content  with  Ihcir  dia- 

TW.  a— 9% 


aeclioea  and  oolloctioaa,  and  keep  In 
their  spborn,  nnd  not  cneroneh  npon 
de|ianni(-nU  of  thonght  which  belong 
to  iioliiieiana,  theologiana,  hiatoriana, 
end  pbilunthropitita,  tbe  world  might 
get  on  in  peace,"  But  lbi«  ia  a  very 
uistakon  con«cptioD  of  AgaaaU's  views 
of  scienee.  He  aaw  in  it  not  onlj 
a  discloanro  of  the  lawa  of  phyeioal 
nature,  and  nn  iuterpn^tulion  of  tUe 
prinriplni  of  life,  but  a  rcvelatiun  uf 
cnrrvluled  Initba  of  all  ordom  inilis- 
ponanblo  to  tlio  progrvaa  of  miui.  Thia 
lieever  mHiutoiiied,  luid  thiahealSnned 
in  the  Inat  »^»j  pcrbapj  Ibat  he  ever 
wrote,  and  whieh  waa  published  in  the 
Atlantic  H^nthl]/  but  a  few  day*  oftOP 
hi*  death.  In  lliat  article  there  ovonrs 
the  fuUowing  pawagc,  which  our  read- 
era  will  attest  migblbaFc  been  a  fit  mot- 
to for  Tub  Pontan  Hciiiccx  MosTn- 
I.T: 

"  tt  einont  bt  tna  goon  nndonteod  thai 
adaoco  la  one,  and  thai  wlialhar  we  invMtS- 
gsle  philo*o|>by,  thcologj,  bintury,  or  pbj»- 
tOf,  we  ai*  dealing  wiiii  tba  Mnia  probUm, 
culminating  in  the  knowledge  c>f  onnolTeat 
Spoooh  it  known  only  in  connoetinn  with 
the  OTganf  of  man,  Ibouglit  in  ei^nnecticin 
with  hia  tn^n,  rell^on  ■*  Ibe  vijinution  of 
hia  uplralion*,  hbrtory  *•  itie  rteoril  of  hie 
deed*,  and  pbyaieol  seienna  *>  tbe  law*  un- 
der wbieb  be  live*.  J*biloaophcn  end  theo- 
logiana  have  yet  to  learn  that  a  pliytical  faet 
i*  aa  Hcrcd  na  a  uinral  pnneipla.  Our  own 
neturn  damandii  IVom  u*  Ibli  double  alle- 
glanee." 


Wb  had  intended  to  aay  nothing  at 
tlie  pri-siMit  time  about  ApiiMin  nnd 
Evolution.  Ihinkiug  il  most  MtilaUe  to 
forci-t  all  ditferencea  in  lh«  hpart-fclt 
acknowledgment  of  what  wo  owe  to 
hia  noble  end  dialnteroated  life.  Bnt 
tbe  occasion  of  bia  doatb  has  been  ao 
widely  naeil  in  tbe  iDtorost  of  prvjndite 
and  error  llint  n  few  worda  npon  this 
anbjcnt  become  nnavddable. 

Prof.  Agnaux  waa  an  opponent  of 
Darwinian],  but  hix  oppoMtion  gave  no 
exeoso  for  the  ainunnt  of  atuptd  rant 
npou  tbe  queallau  which  baa  b«eii  lata- 
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IjpoiTed  forth.  Tbu  foUuvriagpuaage 
rraca  an  «1&borate  ortiolo  od  PYof.  An- 
uauc,  in  ono  of  oar  IiMdiuf:  momiQ); 
ptipvns  is  k  fair  oiBm|>l«  of  u  tC""'!  *'(''^ 
oT  tbo  i>nlk  thnt  biiH  buuii  laLUirlj'  iu- 
dulgwl  iu  \f$  tliti  pross:  "  III«  tiowr  of 
th«  dorolopmcnt  <if  uiimal  ■pc«ie«,  op* 
poMxI  ontirvl;  to  Uiu  gluoui;r  th«oiT  of 
Oanrin,  vhloh  bM  falka  «o  opproniv*- 
\j  upon  the  world,  wtiilu  the;  u«g]vct  no 
fact  hdJ  broak  no  link  in  tho  chain  of 
proRTpai,  nro  uiurk«d  bj  a  raooguiUoo 
of  n  iliBtiiicl  hamMa.it;'  and  a  hlfb  orea- 
tivo  puTpDM  in  the  Divinc!  origin  of  all 
tblnga  vh!oh  el«rat«  and  che«r  and 
rtilave  iia  of  tho  niclcoiiiug  contdonn- 
neas  tliat  nuLO.  *th«  i>araf;»n  of  aai- 
mal*,'  i*  mcrcl;  a  growUi  from  wme 
ab8pe1««8,  loathsome  Jtillf." 

Wti  hnro  lioro  n  moral  ciCimatA  of 
"Jellj,"  and  a  vahvnieat  denial  of  ita 
fltnttw  to  be  llio  nuttcriul  from  which 
(ba  ''parajion  of  auimala"  orlglnaloa: 
tha  hare  idoa  being  ileeiarcd  cuffieiont 
to  flhrood  the  oDlverae  Id  glooni,  and 
furly  to  make  ono  rick.  Dot  pMplox- 
Ing  qoMlions  h«ra  ai-ia^^  Omnt»  ririrm 
as  DM,  and  tho  aulwtanco  of  all  ogga 
it  Jelly;  bat.  if  thia  anbatauoe  wa»  not 
lit  \a  uie  at  tho  primal  atArt  of  life, 
wb;  is  It  ao  eztenslvoly  euijiluvud 
nov  t  If  not  lit  fur  tho  elal>oratioii 
of  the  low«st  oreatares,  how  ean)«  It 
to  bo  oniplorixl  in  unfolding  the  "piar- 
•gODt"  and,  if  not  alwajr»  lued,  pray 
vriiea  and  why  waa  it  introdnoed  t 
Ooe  woold  think,  from  thu  writer'a 
lunror  of  "joll;,"  thnt  h«  r«gardod 
It  aa  a  diabuUc^  Invention  of  Darwin ; 
thrrntoninxakindofmlntiooaf  ''fall of 
DUOS,"  ftum  which  Prof.  Agnaiix  ha*  had 
fte  happinotiiof  ro«oiiing  tha  world,  and 
realoriog  it  toeheerfaliMaa.  But  rurally 
Hr.  Darwin  i«  raaponethle  for  m^iUier 
tlie  exlateocc  nor  (be  office  nor  tho  ex- 
tent of  "  JoHy  "  in  Nalore ;  and  of  aU 
men  Prof.  Agoaii  It  the  Inrt  to  lead  a 
eniaada  ag^nat  It.  Aa  an  cmloeot  um- 
biTolcigiit.  l»e  might  properly  be  called 
the  bigbpnoit  of  "Jelly."  He  vm 
aWT  weary  of  explaining  (hat  all  Ur- 


ine thloca— each  man,  aa  wbH 
inferior    animnl — 1*    aAtDally 
fty>m  a  Utile  mus  of  "^elly;" 
whilo  he  would  probably  hare  ^n«d 
a«  to  ita  ahapelMnuMi,  be  would  e«r> 
uinly    ban    protoeted     agaioal   a» 
"  luKtbaoioenuM."     Uo  who  aad  the 
"our  pbilofophera  and    (lleokigiMa' 
(and,  be  might  hare  added,  our  edlMi) 
roqnirw  to  be  tangbt  that  "  a  pkyatil 
fact  U  an  aaorcd  oa  n  tBoral  prbdflh' 
would  hardlj  bare  eidcened  eitr  At 
"  loathMmeoeM"  of  thai  pbttlontt- 
rial  wliiob  we  know  to  be  the  itaiti^- 
point  of  oU  oricanie  derekpnicaL 

Agutuis  beld  that  Matnra  uceltN- 
Kardod  H  the  material  einbodhaMl 
divine  idea^  and,  aft«r  dwcUiag  ■: 
delight  apon  the  cariooa  fonu  tad 
Btitutiona  of  creotnna  oompONd 
wholly  of -'Jelly, '■  be  would  aay, " 
ari«  the  tboo^ta  of  tho  AlouglQ. 
On  hie  Tiew,  -Jelly  "  wU  tbe  d< 
aud  •poctaUy  hooond  material  fit 
expreaolon  of  the  divine  coi 
Prof.  Agaoau  wonld  oortaJmly  han 
ridered  the  tittle  pootoplaMue 
which,  in  the  couno  of  natural 
liuu*.  can  OTolre  in  a  few  y««ii  Mt 
Newton,  a  Shakeepeare,  or  am 
PrMident  of~th«  Cnited  Stal««,  m 
•xoeedlnicly  Intereetln;  porlioB  rf 
divine  order.     If  the  Renn 
potenlially  the  flitttre  betn;,  ant  if 
higfaly-dcTolopod  raco  trananiti  iu 
titudee  and  capedtiea  train 
to  {tOMTation,  then  la  "JuUy 
tution  of  Ood  for  tbc  ooBaemiiM 
perfected  man,  aod  the  civiiiiiliM 
be  enrri«s  with  him. 

With  mob  evMenoeaM  tUf«f 
prerailbg  state  of  mtnil,  do 
that  the  great  nanraUat  «m 
nImoU  to  fanallcltiii  in  hia  ■i*eeav< 
eciratiflc  edaoaljoa.  la  old  pr mitntfe 
timoii.  !fatare  wai  held  amueaJ:  •>' 
that  aaeh  stuff  at  we  have  btte  ^dmI 
coaM  find  cnlraaco  Into  a  wtldf' 
eoloted    orf^an  of  pnbfie   t^intat 
proof  lo  how  Rreat  an  exieit  w* 
etill  dominated  by  middlo-afc  ideK 
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mocb  aad  ontcotlf  lauded  u*  n 

cliriftiaa  Kioutist,  aad  a  oliaiuploa  of 

iha  ttMt  BKaiiut  •oientiRe  *kcpticisni. 

It  i*  fratUyiiig  to  b«  aatnrui  ibal  bu 

*ia  Bcitli**'  a  Moliiuniiicdaii,  nor  a 

IMdhbt,  ogr  a  Sno-wotaliiper,  but  it 

gaed  nuiMUn,  a»  ha  ongbt  to  baro 

btcQ ;  md  ber«,  |>erhap«,  it  would  be 

«  ««D  bi  let  Iho  lottttcr  nwt.    Bnl, 

rteo  weapeKJJ  tbat  Agnuir-im  a 

ChUUm  lieawM  #r^i$  wworiffon  fo 

tkrtiakm,  we  decwledlj-  vigeot.   Prof. 

ifUu  wa»  a  TEoTiil,'  wbo  ascribed  tb« 

BiTtrM  toa^TuicHind;  Darwinians 

fc  Ihe  um».    That  C«»f.  Ajjaaaix  b«« 

napud  to  abow  tbo  incDmpatibillty 

•fileChnrtiancjstani  of  doctrine  witli 

ttanrialall   tdvaa,  <re  tin  cot  avtirei 

Im,  (01  tbc  Qtbcr  hand,  tbere  am  iiunf 

CbriKloa  lli*o|oeiAiM  who  lako  tbe  op- 

JoA*  Tiow.     Aa  we  abow  in  annttivr 

IttNb  •  tit«ratni«  of  ra«oii«Dlatic>n  b 

9RB|iiig  op,  and  tre  are  be]{iiiiiin|[  to 

httr  of  Cloiattnn  arohilloDistf),  as  we 

kn  ton^  beard  of  ObriidiAD  iwtrnno- 

Mn  and  Cbriatiia  g«olo^a.    But  be- 

■OM  A^auU  vaa  a  Tb«i«t,  h  bj  no 

•MU  foUowi  tbat  hh  Ibeoriea  of  Mat- 

■d  Hi3tor;r   were  ffiectally  rvllyioos, 

■1  (La  altonipt  to  make  tbeiD  so,  «o  far 

Mtaioential  at  all,  will  be  doublj  rais- 

ifcrooa.  It  will  pr<t)adice  »«i<ailifiu  In- 

fiirf  bj  (kTuHo?  thit  idea  tbnt  th«  ro- 

■ibof  iaipAiifalioii  nia^rbv  trreligionii; 

•lb  will  iignr«  Cbriitianiif  by  idtn- 

,  4^1  It  with  ph.TNCal  doctrine*  and 

!  hlBfnlatfaMui  of  Natarc,  whioli  ii  Ls 

iHatedMoBOf  Mience  to  inrMtigntc:, 

ud  wUdi  iavcirti(itlon  b  liable  to 

donic.    Bt  who  iBrfMa  ipoa  linking 

■dgica  to  anjr  ri«w  of  Dalaral  pha- 

■MMoa.  pm«  It  iu  ftave  peril.    The 

■mpt,  locif  Ego  tiudt,  to  Identlfj  it 

ilUtbebelWf  in  Ibo  flouea*  and  fix- 

Rr«'lbe  anrth  wm  a  aidoBi  error; 

Md  Ibe  nbaeqneBt  attempt  to  idootif^ 

H  «ith  Ui«  doctrine  at  the  reoent  crea- 

^•rflhe  eartb  wai  anotbermivebiov- 

*n  Btttake.    To  try  the  experlmont  a 


third  timi.\  in  (bs  dMnain  of  Biolofji , 
ciumnt  fail  to  be  atjll  toora  Iqlartoiis. 
It  is  bollt^ved  by  grc*l  nnmbeni  of  tlie 
luoxt  intollincnt  utiideats  of  the  mlject 
that  tbe  old  opiniooK  rcgnrding  th« 
origin  of  livinic  thiniia  upoo  eartb  arc 
ccrlaialy  dooiiieii  to  pnu  awny.  At 
ail  ovcIltl^  thn  mibjact  h  uiiiiimiImI,  and  . 
it  ts  ibiTi'fori-  uiiwine  to  mnko  Cbrb- 
^iinity  a  pnrtiinn  to  any  of  its  tbL-oriuik 
It  Is  ««ll  alau  to  bcnr  in  mind  t.bat,  if 
AgaMU  Hfflits  Dnrwinlsm,  bo  accupta 
ErolatloQ.*  Forty  year*  tigo  be  wrote 
of  tho  lifd  iipoD  tho  globe,  "  An  Inriiible 
thread  ill  oil  tpit  ruiu  tbroniib  it«  Im- 
mciiio  itir^Tsity,  exliiblting;  tu  a  general 
reault  Ibu  fact  tbat  there  ia  n  ronttant 
progress  and  derelopnicDi,  eudiug  in 
m«u : ''  und,  in  bi«  rrry  Inut  artlcio,  to 
tbo  (jiiestioa,  "  Is  llierr  usy  suc^h  prt>- 
Maaaa  crulution  in  N'nlnro?"  be  an- 
Kwer^  "  rnqaesiiooably,  yis)."  Uo 
waa  of  opinion  that  liltlo  as  yet  has 
bean  cmtribnted  toward  the  »ciuntifio 
solntion  of  thii  ftrcat  problvm ;  but, 
however  that  may  bei,  uTolution  in  Na- 
ture bo  conceded  n«  n.  fact  which  be- 
longa  to  tli«  futuru  of  iwience.  If, 
tborcfbro,  AsntiHx  wag  o  Cbristlan,  be- 
lief In  evolution  U  not  inponMitcnt 
with  Ohrintittnity.  Thie  is  the  (rround 
now  taken  by  many  eminent  tiieolo* 
giana,  wtio,  like  Dr.  HcCosb,  maintaiD 
that  Christianity  ban  no  interest  in 
holding  by  the  itae«tlon  onu  way  or 
tho  other.  Dr.  Pi*ubo(ly,  iu  hi.i  sermon 
at  the  funeral  of  ARA*siz,  took  a  «intl- 
lar  positiou,  and  la  n:porlod  to  ha»o 
Mid:  "Hi*  ropuffnnnco  to  DaTwinism 
grew  in  great  part  Oom  hi*  apprebm- 
■iou  of  it*  athciilicnl  tc-ndancy,  an  ap- 
prebensioo  which.  I  eunfew,  I  cannot 
ohnrn ;  for  I  forget  nc>t  thnt  Ibcoe  thoo- 
rlos,  now  on  tbe  Bsoendnut,  are  wain- 
Taincd  by  not  a  few  devont  Christian 
men,  and  whiln  Ihcy  ncrin  to  mo  an' 
proved  and  iiicupablc  of  deiuoiutra- 
tion,  I  could  admit  Ihcm  wilhont  part- 
ing with  one  iota  of  mf  faith  in  Ood 
and  Obriat," 
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LITERARY  NOTICES. 

Tm  X«w  C*nB«TmT.  Bj  J.  P.  Oookk,  Pro- 
ftmnr  nf  OhonUtfjr  ia  Himnl  UninN 
ril*.  S'Jit  pasoi.  D.  Api^etuQ  &  Co. 
Piio*.  WLOO. 

It  1>  wvll  knoini  that  chemical  Bvi«n«e 

pbMbcvn  rncontl;  uQdrrsttiug  a  gieul  vlukOK* 

\  it*  thMijof  ibo  cfltutiiutiuu  oT  bodiot. 

ITIi«    LiToiiloKUi  «hcauilrr,  or  tlie  ilaal 

|0b«ai«tt7,  bj  nbidi  aU  ounipounil*   wan 

Bppo*«il  10  be  almplj  paired,  aa  luuul  «)th 

D«unolJ,  acid  with  baBp,iu>j  \m  fnirljtald 

'  10  faavo  pBMnI  nnj.  >> *  id«a>  bavn  b»on 

iBtrodoMd  which  i>er«  but  pattiaU;  and  »• 

iMUnilj  KMlTcd  Bt  fiiat,  •nil  want  indtol 

•hatflr  italatcd  hf  the  lauUn  of  iho  old 

tnetbod,  bat  wkicJi  kare  a(  length  forod 

flhclr  waj  and  groirB  into  •  d«fia!(o  ajMom, 

Flih  the  breaking  up  of  the  old  molliod  the 

fold  nomcnctudirc  hu  Iwca  ibutFrad,  and  ■ 

BciT  nonicuciiinrc  hu  lalieD  'tM  plaoK     In 

eticniUlr]',  thcrdbn.  tho  praunt  \t  a  tlm« 

of  trnnRidoa  and    diicuuifoK.     What  wu 

long  «mUc4,  lud  iipoa  wliioli  no  rcpoaud  la 

the  conS<]eiice  ihuL  11  would  never  be  dla- 

tsrbcil,  huB  pruvci]  an  ionvuiire  ratult  of 

imperfect  knoirledgii.  but  wbiuli  hM  tcrred 

the  imporunl  offwe  o(  brinjcin^  u«  op  to 

rbigber  and  muru  pecleol  Ti«w«.    Tbor«  !•  a 

hudnwtin  purling  with  citd  raniiliw  U««a,M 

fvith  old  friuoda,  but  cImiiks*  oiuat  comcL 

In  ohetoialty,  thu  Tiiula  had  outgrovn  tli« 

llieotin*  that  eipTa»)4  tlivni.    Xaw  tut^ 

*«t«  dlaeo*«red  for  nhivb  iho  old  lynlvm 

wrald  fad  no  plaeo,  aitd  thme  acmiiutilat«<l 

■ntil  at  liojtih  a  new  metbod  nf  Iniarpreta- 

llon  van  atialoed,  bj  nhleh  chmnlcal  phU 

,hMa7>hy  hni  linen  pliced  uprni  a  broader  ao'l 

Ih  Ik  hoped  u  moro  eDduiing  batii.     But, 

vIuteTer  majr  b«  tt«  permruicncc,  li  U  now 

fiililjr  eaubliahed,  ud  »o  nurked  Ii  it*  coo- 

tniM  nitli  poit  theories,  and  go  diitlncl  am 

Its  rcatoref,  that  it  baa  become  fuilj  roci^- 

nlud  u  "  The  Xew  ChemlMrr." 

Th<-  ne*  ebemUtrr  hoa  been  fhU;  adopt- 
ed  b.T  Tariooi  aotbora  in  their  Icil-booka, 
and  pariiaU;  adopted  bf  othen ;  but  on]; 
■iih  anbdticd  Hiisbeiion.  u  ia  the  Snt 
,  oaant  oludeatt  haTc  been  frightened  bf  the 
Iftnnidable  ura;  of  alrao^  term*,  dcSnt- 
ilaaa,  and  ideas,  and  in  the  latter  oue  they 


I  lUaiMkJyk 
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bare  been  confuMd  bj  Iba 
diflvrcut  e]r'*"0*^  ''*'"  P*al  Med, 
fotti,  waa  fur  a  im*  uid  coaqioidlovi 
that  ebould  be  ekaplj  derotad  to  an  i 
nation  oT  tko  n««  afitcn.  ProC  Oecke^l 
Camtridg^  hio  ttodertalieB 
booll  bfton  U,  and  BtU  . 
adroirabJy  hat  he  >t«o«^illeh<d  1 
■IrFod;  publbibed  a  largo  foOrgbia  U» 
book  «r  "  Cheodfat  PUIoevpby,"  on  ih 
DUw  method,  which  he  baa  taugbt  Ibr  jwui 
to  tbu  Dla«o«i  of  Qairard  [Jti!r«t*ttT. 
the  demaod  wae  ao  si^nl  for  a 
Tolume,  that  ahould  pra««M  In  a  olcar|j 
popular  euaner  the  M«  aifieeia  In  i 
ohenUeal  facte  aad  prineiplee  : 
ICardnd.  that  ho  wm  l»di»eed  to 
It,  Id  the  InterMi  ef  KMOral  edne 
prepoNd  hli  Tie**  hat  a*  a  < 
oral,  which  wm  dcllvnnd  at  the' 
InjlJlntr,  In  Boston.  It  wa*  there  ( 
tliDt  "  The  Kcw  Chcmiitrr  "  mar  )>■  ' 
altracIiTO  to  a  Ecocral  aodienett  ■•  < 
Iseturc*  excited  nncb  Jattfea,  and  i 
laicd  to  olth  caniaet  altentioa  I 
AfWr  being  tluaa  tested,  tbefi 
Ij  rcrited  bj  their  author,  and  ate  : 
puUIehed,  with  IDuemiiooa,  h  a  «■ 
ooDTenient  form.  No  book  la  ibt  < 
range  of  Ki«n«e  *u  >o  iroatl;  i 
thid,  and  it  it  forluoaie  for  Ibe  ] 
ihu  want  wa*eappliedbT*uebani 
Not  Old;  Ike  chemi<«l  eiuitm,  I 
are  Inieriffed  hi  thli  teeiaattf  i 
and  all  wboareeoacervsil  with  the* 
inent «f  aelMttae  tdaai,  wU  Rnd  Ihill 
Tolann  biU|M  o*n  tfao  pf> 
old  and  the  sew,  and  wll  pi«n  ■  i 
nhiablo  tntmdoetiaa  lo  ike  latter  I 
which  tqeeeot  (ko  prcoMi  *uie  <f| 
aelencc 

ThU  I*  the  trtt  Aoiertoan  toUih>^ 
tribnted  to  the  latKnatlottal 
riei,  and,  a«  H  ia  «Hi«antaaablf  It*  I 
book  io  ear  Ungnage  upon  the 
will  be  (U(«  to  lacroaie  the  aintdfl 
teputalion  of  ibcac  pnblleatSooa. 

Tiu  hnastkTtwtAi.  Barm.  SU' 
Tear.  Jannare.lSTI.  I44Ta4[«. 
tS.oaaTaar.'    A.  S.  Hanite  Ji  0*. 

Tns  flnt  ownber  of  iliia  pet>sdlc*l| 
tain*  <ii  arddea,  a*  followa :  L  O0  I 
Panic.    IL  Fttcs  In  jUnariean 


;oi 


tint  A.  V.  TuaoDT,  D.  D.,  CmutirlilK's 
IbM.  III.  DM^SM  Eiploralloii,  b>  Vtot 
Wk.  B.  CixnuTU,  U.  IK.  l.U  I)..  F.  B.  8., 
IioaJoo.  IV.  Unlvori*!  Kdacatlau,  by  lUr 
Pauom,  D.  D,  Now  Twk.  V.  Tho  Ptu*- 
•hn  Chure!)  Law,  by  Baroa  F'bj^x  van 
HoLRixMiruT,  I.L  D.,  Uunlch.  VL  In- 
lenMliooal  Arbllntloii,  b^  TiatniNHU  D. 
WoeuKT,  Dl  D.,  LL.  D^  Ken  UuTen. 

It  li  Dl«a]n  nsUt  to  jndgc  ■  pcriodienl 
<Btt*pri*c  like  thii  b;  it)  Bnt  tiinDbcr ;  far, 
nlUiough,  in  the  prcsptit  ciUp,  (hi-rc  hu 
been  long  prfparolion.  ooiUing  cbu  com. 
pesuto  Koi  ttaat  of  cipmcuco  nnd  the  nd- 
ranttgM  of  publio  criticism.  The  prcwtii 
BiitDbv  coDUiw  nuic^  good  rcndloe,  al- 
tbougb  It  tit  nlber  llie  oppoiitv  of  Urvly. 
Half  it«  ailiolw  >ro  bjr  D.  D.'a,  xliicli  gives 
pranlM  tbat  it  la  W  b«  nfAy  and  cunBcrrii. 
llT«|ir  oMtdttetad.  Tliis  ia  impurlnDt.  an  we 
ntntt  haTB  nxobet^nr  to  but  J  what  tbr 
df)ll&|  liupulti.'* of  tilT*Di;in|{  tboiighl  buvc 
I^DML  Y«t  it  iB  IvTj  raej  to  pus  from 
eoniwTallon  l«  obitructioa ;  sutl  the  mins- 
what  ipltaftil  kick  i^iwo  lo  Fii)!'.  Bain  fur 
Ui  little  book  tn  •■  Hind  and  Bod;."  while 
It  Mcm*  to  iDdlMte  Ibe  «bi<reabuuis  of  the 
/afenKrfjmuf,  luggMti  sbo  thai  Its  editor 
HMj  b«  Id  daoftcr  of  overlirakiug  the  abovi' 
dbdnctloo.  Tho  pocitim  taken  buing  Im- 
pettant  •■  •  «7mp(oii>  of  llio  fular*  ooutM 
of  the  JErWiw,  it  t«  wotthy  of  aome  ■«■ 
mark. 

Tbo  Mbool  of  rnmUl  philoDophr,  of 
which  Baia  U  a  iMdiog  rpprt«fnIailT«, 
iliCTm  frxdn  tbc  old  uelapbitlonl  ocbool  iti 
aBntfderwg  mind  and  body  togctbor,  In 
Adr  ooUMtiona,  liilcrAciioiii.  and  dopcniil' 
nelea;  aai'm  mainiimiog  thai  tlicrr  can 
bono  tnw  menial ^fthWyAyiriihoul  laWng 
both  faoMrt  into  aofuuDt.  The  old  mcu- 
phyaidaM  attended  to  the  ono  and  Qcglect- 
•d  tho  olhor:  aud  what  nas  worac.  tU«y 
nagnlflod  the  «4id  and  Uwricd  tho  other, 
4tsvlq|[  ptrpolaal  conlnut*  b«(wMD  »pi^i^ 
oal  mlmd  and  "mtro  brute  lualter."  A» 
undoubted  and  *rry  Important  aUp  rontanl 
haa  beta  nado  In  ih«  aclenliflc  nudy  uf 
both  ordtM  of  (faEOOmcna,  u  tn  And  thrni 
teUted  In  Nalato  and  tn  IbcL  Uodorn  pay- 
OhdOfr,  Indeed,  dillbra  (tarn  the  old  mcla' 
phytic*  aln^f  In  comiacriDK  Ita  prt^odto-t, 
In  taking  Into  Moount  all  tbo  clumpnla  of 
tb*  proUan,  and  Irenllng  llitm  by  the  *cl' 


ontlfic  nicll""!.  Very  nBliinillv,  l!n-  epwiiil 
work  lo  txi  doa«  him  hii'li  lu  lirin^  rornnnl 
and  anctgn  Its  proper  placi*  to  the  neg]vcl«d 
clement,  matter;  whcreupou  the  iiarliuna 
of  the  old  tIow  make  an  «ndlfat  ado  about 
tho  anoroucluncDta  of  Maleriallfm.  When 
Prof.  Bain  nkn  to  iIib  atraciurp  of  Uiii 
btnin.  In  tho  atbmnlnoiu  (Imhim  and  cor- 
piucica  of  nfalch  nil  oor  natural  and  ac- 
quired aptltudu  are  Morol  u[>,  the  writer 
in  the  Jateriiatianal  la  n1l:::ndrd  at  atieh  a 
"gro««  form  of  oiprauion,"  and  ilghi  for 
the  good  old  timos  of  Reid  and  .SiiMrsrt, 
who  "  Hem  like  iatcUecttuI  giooii  vhcQ 
coropanrd  with  the  Profeaaor  of  Abcr- 
d««n." 

Tho  writer  ohoerrta  tbil  "nothing  i« 
more  cctlajn  than  our  ability  to  tcpirato 
menial  and  pbTtiical  phmumena,"  and  bo 
iiiijilit  have  added  that  balMa,  nrrehnlac, 
mid  lighting,  aro  ili«  moat  ethetnal  wmiu 
nf  duinjt  it.  But,  vh<D  th*  iop«r«tlan  la 
o(foi-l«il,  mental  phesomena  dliappcar,  and 
there  U,  ih«icfor«,  as  <nid  to  tho  itudj  of 
mind.  Of  mental  pbeaomitDii  dliioclnl«d 
Ooni  pbytlcal  phenomena  wo  know  abio. 
Iul«lj  DOllilng.  If  llio  «rll»r  mrnni  that 
"nolhln|t  iamoro  o«rlaln  than  our  ability 
t«  wpartiio  nrntal  and  phyoli'i)!  phrnom- 
cna  "  for  tho  pnrpoM  of  Inquiring  into  tbclr 
nature  and  laws,  then  wo  f^y  that  notblng 
la  more  falae  than  the  (lateniFnt.  W« 
know  nothing  of  mind,  oiccpt  *c  limited 
and  conditioned  by  auoolatlon  wlib  matter. 
The  mode  of  union  U  n  tajtUrf,  but  tlie 
fact  of  union  ami  of  unity  i*  undeniable. 
The  very  etgenci-  of  Ibo  myitcry  ii  tbe  one. 
ncM  or  tliat  which  eihlhils  (iich  widvly-dif- 
f«r«il  cflbcl*.  The  animate  oriwiimi  inani' 
feata  at  the  aame  lim«*p«yeh!Ml  and  mute- 
rial  propertlM.  We  may  coi;rii>p  our  at- 
i4'»tioii  to  eilliOT,  or  to  partt>  uf  eiiUcr,  but 
w«  eumot  Kvparate  Ihvin.  Tli«ory  after 
tlivory  bat  b«cii  offered  for  ihoutaiid*  of 
yenr*  to  explain  the  tt'lnlion.  I>('lrnce 
lakM  thing*  a»  it  Gods  thviu,  and  occDpln 
ittvlf  in  tracing  tbe  relstiou  and  dcpenden- 
GiM  among  tbe  phenomenol  clfecli.  ThI* 
ia  l*mf.  Bain's  method,  and  hu  has  made  it 
hi»  grMt  task  lo  bring  forward  ths  loiig- 
n*|tl*Dlcd  corpora*)  *ld»  of  the  inquiry,  and 
to  Include  th*  body  hi  the  ttudy  of  the 
■■■ind.  Uelaptiyrfet  doee  not  r«qulre  thli, 
bul  science  dOM  rtqntrv  It,  and  the  latQr 
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paroholugjr  rMognJtM  ic  1l  U  fuIJIc  to 
talk  orgoinji  back  to  RoU  iui<l  8(«wart,  ur 
M  look  for  (lie  oon^  gvoiiu  wbo  is  to  re- 
«or«  LbMO  i  IlKsr  poriod  is  gOM  bj. 

RSJOIOH  ISB  SoitXCR.      A  S«r[M   or  &III- 

daj  LcctDc**,  oD  th«  Hvluioa  of  Ifat> 
unl  null  BvvMleil  Rdi^D ;  or,  ibe 
Triilb*  rerealci!  in  Naoiru  and  Scripture. 
By  Jo«Kra  Li  Cuvn,  ProrcMor  oT  Geol- 
olo^  and  Nacur&l  IIii(«tr  in  tha  Uni- 
Tcrail]'  of  Caliramia.  SM  pagot.  D. 
At^cton  Jt  Co. 

Ite  rapid  moltiplicatioia  of  work*  al  tltc 
pi  Moat  liiDe  "hiiil)  aim  to  bring  the  viowa 

'  «r  modem  tcieaioe  into  lunnonj  with  r«- 
liglioii*  dodrinea.  ia  at  tauit  on  attestation 
of  tho  Enorca«inic  titl«ratt  generillj  taken  in 
■uientihi-  tiitijvrU,  and  of  titv  gruvtti  of  a 
eatliollc  anil  mare  lolecuil  spirit  iu  rtgard 
to  (clanlllle  and  (hooiOjElcat  dlniviliM  of 
opiiilcin  rraoltlnf  in  nioro  Mmp«t  «IIbrt«  to 
IiHTMinlts  them.  Thn  nocMiiij  for  tmch 
reoiiaeillatloni  liai  arlMn  ftom  cluio  ut  Uiov 
front  th«  Oict  tbat  ihooloiij  has  lent  iu  aanc 
tion   to  girea    intctprcutlana  of   natitn] 

'  thinga,  wMlf  it  bai  b«n  the  general  voik 
of  Rcionoe  to  rc«lH  ind  often  lo  ict  uidi^ 
■uoh  tnlrrpr«taliana  in  tlie  couno  of  It* 
piogrcM.  The  nun  dilBirultT  in  thtt  sork 
of  rooondliaiion  has  bcva  the  wont  of 
Diin<I»  great  enough  to  gnup  anil  to  muter 
botli  ipher«e  of  inquirT'.  The  effbria  at 
liannonliitioo  bavo  generally  cume  from 
lianiaana  of  opposing;  Tiem,  who  aimod  at 
a^enniont  bj  deisuiiiiliDg  great  eonoewiona 

fftom  (ha  oppo*1t«  aid*.  The  adientiala 
eAoa  aak  tbcoki|ilui*  l»  tMieiuw*  the  main 
pnleiiMmi*  of  tLoolt^  ibr  Uw  aak*  of 
peaot,  and  (be  tbcologiann  r«^tMt  (bo  aei- 
(Mtna  to  eiefacir  thfecfouriha  of  wtiat  Ihcr 
beIio>«  aa  nctr  pfcudo.Ml«nca,  that  con- 
cord of  opinion  niaj  be  naehad.  And  «o 
th»j  have  ailenuled  bptirt«0  trrailnf  and 
Bgblinit,  iinlil  at  lost  a  pracc  it  oonqnered. 
Hoan  ttmo,  ■•  the  battle  lubaidu  In  one 
field,  )t  braalu  oat  in  another,  tn  the  field 
of  Aatranont,  whore  ouue  the  oonOict  ragod 
widi  tb«  Broat««t  titrr,  all  ia  now  aervne, 
ud  At  OoalORlcal  ttrugffr  ban  alio  b««ame 
■  nemorf .  la  the  Held  uf  Krotution,  there 
ia  atill  ■  bind  of  warfurv,  much  din  and 

mnoke,  and  tuoie  bralnii,  If  little  abiiighteT. 
It«t  the  conflict  is  n«w  iinihKibloilr  more 
mild  ftud  reatniced,  tm  tt  will  probablj  be 


nior«biicf.    In  reriewiagdupMl^odaa 
the  oonfliet,  it  would  be  nnwiae  to  fitgat  (hi 
both  pariict  Ui  the  itrtft  faaT«  oAes  cwa 
more  for  (he  combat  tbaa  the  caoae,  tai 
as  in  Ui«et4ire«ta,  Imtu  uflto  tatncJ  «f« 
the  peace-maktT,  for  hunuB  nature  ia  pi| 
naoioua,  aud  ditGkea  to  be  intcfn^Ud  h 
good   BgbL     But  it  ia   ooB  of  tte  gnsi 
olDcM  of  icienoe  to  nuLstiiale  tiMh  b 
rtelory  In   Qte  mooul    nmOkiU  tt  oe^ 
and  tbcrafor*  to  reduce  th«  Tii«)io<a«f 
polemic*.    Tbl*  1«  oitc  of  Iha  wajf  ia  whU 
■clcnco  eietta  a  Uboimlldac  fafliMDca;  ui, 
at  tbo  a««tUtic«  of  ouiiromaj  abiti;  at 
tho  p»«iion*  OK  tea*  «nU*ta^  tb«  kaeto 
poima  of  diMgrtc^CDt  bmj  be  ufHtrf 
graduatljr  (»  drop  away. 

Prof.  Le  Conte'a  •dninlila  iuh  bMt 
i»  bom  of  ttio  boat  apirit  of  eoidWtk 
and  gOM  OTcr  tlie  wbol*  gratud  af  «» 
lllci,  in  lt«  hMU  aipectf,  bdWMS  M^ 
andfidoaoi.  InhiipnAoehoMj):  *B* 
a«riaa  of  tcolurea  contuDcd  in  llibitdin^ 
umo  Is  (ha  result  of  as  tuntat  aiiHifili 
nx«ncile  the  trutha  rerealed  la  SuifW* 
viih  thoM  tuvealed  in  Kalute,brow*l* 
baa,  all  Itit  aoliTe  life,  been  •  nrvt^^ 
dent  of  bolb:"  lad  he  odda:  "IvafM* 
cntiicl;  ploate  tilfciT  Ike  nwfeaciHMMiB 
tie  one  band,  or  lbs  mere  ItMiihuJili  wlfc 
other,  bat  I  hare  »o  apotogT  *v  "^^  ^ 
tbi».  rerbajMmrTWwsraaybeinilHMa 
rslioDal  on  that  tot;  aeeonat-" 

Prof.  U  Conlo'a  book  bM  tk<  im 
adnMigc  of  baTbv  fc*«s  prodaoid  *^  • 
Kan  bot  onl;  of  peoftonndlj  Mraad  «■*>■ 
tloni,  but  et  tkoronfjk  ioullMtnal  ptfu*- 
(Ion.  [IlaU^pMUtolnllM«wMitf» 
once  has  bean  long  aaaniW  llMNgh  Vi^ 
gtnal  coniribntlaoa  to  mow  of  IB  U^ 
queationa.  Ho  «a*  on*  of  tba  pltowr*  r 
positota  of  ibo  docMDD  of  lit*  eonMi  i 
of  fotcu  In  ila  application  to  Bft  Md  fe 
otganiialioo,  aod  sbo»  a  wid*  anJ  d* 
undcntaading  of  the  fariona  baaitajit^* 
cant  aciculide  inqnbf.  On  Ibo  o(li«ta4 
be  fauldi  (0  ibe  great  fandamotal  ta«' 
orthodox  Chriitianft;, ud  hi  thwtfcw** 
oughlr  prepared  t««OMid*r  ibauuurit* 
lationi  of  (bne^ateanaafihon^  VM' 
isK  tbal  all  trulb  ia  oo<^  anil  vrttmKf^^ 
with  l(Mir,W  poiati  oat  Ibe  past  peai* 
of  miMppreban^OD,  ami  akon  ln«  tf 
ma;  bu  tsmoTod,  sntf  wwriWalka 
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Of  the  micccM  or  hli  nllnupl  limn  will  h« 
Tulou*  eaUmxIw,  but  Ibrin  cmi  br  but  ono 
optatlon  np«a  tbo  point  (l>»i  hn  bu  sicatl; 
mrtched  tbe  dbonnlim  bf  new  utd  ingca- 

]ou«  DrgumcnU  for  ih^  rcEDff*Hl  of  put  lUv 
l^oniuiu^  Wc  may  add  tbat,  on  its  avlcQ' 
tlAo  rid*,  the  book  ubouodi  in  clear  nnil 
isMniMiio  ilBtpiDtiita  or  Eut*  and  Idwb  HxtX 
•re  no*  ralKbluihcd,  irhil«  tlw  KcooniiMLnj- 
ing  pbilOMphical  diaeuuioa  briiiK«  thum 
out  in  dMitr  Uglit  ind  more  Uapr«iriTa  u- 
poMa. 


Tni  TmosT  or  Etomtiom  or  Liti:co 
TiiiNUM,  *ni  Tii(  AiTi.icinu!!  nt>  thk 
I'mKciruM  or  EvoLt'TiON  to  Rclioior. 
CoDiUrmd  u  Itluiirniifo  of  Ibt'  "Wi(- 
dom  and  BcneflM&oo  of  ihc  Almti-hty." 
Uj  llio  R4V.  Otoua  HuiiLoiT,  ¥.  L.  S, 
Haoaillaii  *  Co. 

W(  oDltord,  Ittit  tfortmlior,  ft  book 
«sll<J  lUa  -Fhllo^opliT  nf  Brolutlon,"  b; 
B.  ThompioD  Liyvnc.  which  wo  cxplnlnnl 
lobiiuiAcloDlui  iVlKcEantj.  It  wru  ilalod 
lh«l  lluiiuh  Aelon  had  Icfi  »  lot  of  mrraej 
Ut    the    VUtJ»X    bulitiitian,  tho  infutno  of 

wfaich«uiob*ipcDtu  prizu  fur  ■dcntifle 
MUkja,  {lbi«ir>ilii(;  the  wisdom  and  goodnoii 
of  Ood.  W«  (UUd  thai  »e*on  yokit  ago 
the  Solar  lUdUtioad  irer«  proposed  for  a 
ptiip,  but  that,iio>eUiDiGippFaringIo  claim 
it,  the  iDOnej  wan  Icfl  to  itceiiuiutaU'.  no  lliat 
tbii  7*ar  llicre  wrrc  Iwu  piixtm  Hut  kv 
*«T«  nri4l«k<n :  thr  Solar  jtaill:iiiijii  man 
fambhcd  Ui  M*ar.  atiil  jtot  iiia  tnonpj. 
K«mtbtl(H.  neb  bM  fa#«n  ilin  jcood  raan- 
■gtwnit  of  WIdQir  Adon'a  rinda.  Ibal  there 
wnr«  tvo  inbM  thU  jmr  1  Lowno  got  one, 
and  Ilciulow  the  other,  for  tbe  book  now 
lieforc  lu.  It  ii  a  rolume  of  motl  Mpcllect 
iDlontlont.  lod  cot  without  aomv  merit.  Ii 
lo,  howoTcr,  mtinljr  BigniSmat  (rota  Ibc  cti- 
dcDoe  It  aSitda  that  thcologiaiu  ire  be^ln- 
alag  to  regard  the  siluitioD  calmK.  and  10 
a4)<u(  llivniictrM  to  tbe  dpw  ciicuniatnuFei. 
ProfoHOi  Houlow  is  not  anlj  ■  clitsjniaii, 
Init  a  maa  of  Mienco,  a  eiiU!Tai«d  bota- 
nist, and  ion  of  (ha  Iat«  «inlneM  Profeuur 
ofBolaajr  in  Ouibildg*.  Hiaopinloiu  will. 
tbtrwTore,  ba  oaHtled  W  wfleht  from  Ihosp 
of  M*  own  claw.  Wa  pubKahHl  an  ini«r- 
Mllng  cliaptOT  from  hi*  book  kit  month, 
Dodcr  the  title  of  "Gcnenii,  Ocolojtj,  and 
Srolntlon." 


Tm  B18LB  ASH  Tui  Doonon  w  XroLtr> 
Tioii.  Being  a  GocnplM*  Sfntlieaia  of 
their  Truth,  and  Rl>''ng  ■  aure  Bcicntiflo 
Basil  for  llie  Uotirliii-of  Scriptun-.  By 
WiiLuii  WooM  SKmiK.  SM  pages. 
London  :  H,  K.  Lewi*, 

We  hare  hero  anotbor  roliune  of  the 
•ains  fcope  ai  Ttoif.  llanalow'*,  but  n  fat 
abl«r  book.  The  author'*  antumant  ia  cloae 
and  searching,  and  tho  c)*c  kr  wakea  out  la 
■nrj  alrong.  Tbe  point  of  vipw  from  wliidi 
It  it  written  !i  illuiinitcd  hj  the  following 
paaMge  from  the  Dean  of  Cnntfrbury: 
"  Poiaiblr  to  our  »iowi  of  the  nature  of 
OlirifitlaAiljr,  soit  in  our  excgeaii  of  Bcrlpt- 
um,  wo  liav«  arrirod  ooli  at  partial  truth; 
and  do  not  dlatitijcuiah  with  iufflelent  accu- 
tAOj  belwMn  what  i«  cnioinlr  rcTcalcd 
and  whul  In  notblnit  moro  than  a  possible 
eiipLinution  ofthedirino  word."  The  book 
eicmpUGca  not  on);  a  lhorou|;l>  aciMaiiit- 
ancp  with  tbe  doctrine  of  KTotutlon,  and  the 
e>i<iat  and  graundi  of  its  proofi,  but  It  ci- 
eEDplillM  an  equal  maitrrj  of  biblioil  em- 
dilioii.  Not  Is  it  olTerrd  aa  a  merr  ingeol- 
oua  aii«mpt  lo  anoertain  Ihv  pointn  of  oor- 
rB*pond«nee  betwaeo  Scripture  BlaTemenc 
and  r«r(DC  *cl<ntlBa  apeeulailDna.  Tlic  au- 
thor l»  a  profound  bcllcrer  in  the  nrinciple 
of  Ktolution.  wblch  ho  niainiain*  i«  bv  tbt 
(Imdamoalal  law  alike  of  Kaluro  and  Cbrla- 
tianit^,  nod  he  holds  that  "tho  plain  and 
ohrloua  intrrpretalion  of  Scl7pturc  )■  tbe 
moft  congruous  irrlh  the  prinelplcn  of  Ero- 
lulioEL"  tic  reeogniiM  Ills  work  as  but 
the  oiiMiinil  outline  of  an  inquirjr  whicb 
must  bv  earefullj  filleil  up,  "tli«  intentico 
Iieing  to  place  stcpplnK-i>lonci'.  howitrrr  un- 
huwtt,  acnMi  *  troublcaonio  and  hcri'loforo 
impnMahlo  Mr*am,  which  In  the  ruluro  maj' 
grow  into  a  htRhway  that  the  foul  cannot 
err  tfaerAin."  Tbr  antbor  aeknowicdgei  in- 
dehtednest  for  aasUianee  and  ad'lco  tu  a 
larifn  Humbnr  of  clorgtmen  whom  he  has 
oonoultod  In  the  prrpuration  of  hi*  *urk. 

It  l>  gratifying  lo  obaerTO  that  tlic  au- 
thor, who  hai  thua  far  none  miitt  lhnroii)(h- 
If  Into  the  in'piilgatinn  hn  iindprtakva, 
shows  also  (be  iiioal  int"lll(ti^l  apprcclntlon 
of  the  minda  that  hare  contrlbutrd  to  the 
working  out  of  Ihn  grest  doclrlno  with 
which  he  I*  dnallng.  Ue  sa]r*:  "It  data 
not  4oetn  tu  be  lulBeicvtIj  undotalood  iliat 
KtoUitlon  owM  much  more  lo  Mr.  Spencer 
than  to  Mr.  Darwin.    The  lolWr  oolj  d». 
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T«lop«<i  pul  or  Ibo  doctrine:  neicr  per- 
MaT*d  liR  ralalloa  to  tbu  nliolv,  iiur  iu 
pqral;  ROlealific  iatcq>rutiuiUD.  'riio  iriirtis 
of  Cm  formct  irs,  ibrnfutv,  mnitt  (vfitrred 

"Tbc  doctriiw  otf  Bvolutiun,  as  dovot- 
ofied  bjr  Mr.  Berbmt  (!p«nc«r,  ii  nM  ui 
emptj  hipothMis  «xc<i]|iMMd  m  ■  {ilwulblr 
aooaaat  of  <lie  phsnninoDa  of  tho  uriTsne, 
bnl  m  ETWt  phUniophlc  *]maD,  bund«d 
(oUitly  uii  oirrruUf'CarrtcMd  Mperionco  of 
(li«  Uileuc*  uid  rorcc*  of  the  niuTcne.  And 
H  b«0i>iii»  •  (ubjccl  of  liie  divpCKt  bWreet 
W  ooiDpuw  tbopWi^/i  ttii.H>r«  of  U>ii  uni- 
nrM,  cooutncd  iu  Scriiiturti  wiili  lliis  poi- 
torUni  daclnon  foimiilsMd  fron  ili*  faeu 
of  ow  unifatiii  exptritnott" 

W«  oordikll;  ravomnivnd  thi*  voluma  to 
■U  who  >ra  iotctMUd  Id  thut  wipcct  of  the 
qntsUun  to  wliieh  I*  U  devotod, 

Dncamrvx  SactoLoor.  Tart  T.  Tnx  So- 
oioi^aicjkL  UimMT  or  Exclizd.  Bf 
EinscM  SniKia,  auinicd  by  Judm 
CoUi«r.     Frioe,  %i-     I).  ApplMou  &  Co. 

It  h»  bccD  repealed]]'  cxpUinod  in  lbs 
ooluntn*  of  Ihc  l((iXTm,T  ihai  Berbott  Spcm- 
Mr  hai  been  nigtg«d  for  ramo  jtara  in  tlie 
foRoidtbto  underUkinft  of  ooUtcliiig  and 
elMslffing  ttiu  data  roiuirpd  of  ilie  Mico- 
dfio  itudf  of  buuaa  «ndvl7.  For  ilii*  piu* 
pOM  Ih  •liTidiid  the  ra««a  of  mankiad  into 
llirw  icrMi  gronpii,  or  dlvlalana:  I.  Tlio 
twiiiitp'  Itoro*:  II.  The  Extinct,  or  D«<a;ad 
Civillaiion* :  and  HL  Tho  Eiiiiing  ClTiU 
iMil  Kjuvji.  The  pan  dd«t  pubtlilied  be- 
lonK*  to  Ui«  iliiid  diriiioo,  uid  in  v,  Mr. 
Spsneor  applici  lui  mvtliud  to  tlie  Social 
HialOT]'  of  BngLaud,  If  it  be  aoked  wbjr  bo 
did  not  be^n  wtUi  DiritioD  L,  pmaniing 
Ika  lumplH  plMnouMiu  of  uncultiTated  «o> 
cittiM  inl,  tlia  rvplj  If,  iliat,  vhilu  the 
putdloatinn  of  ilio  wholo  amim  ia  b;  uo 
Mdao*  certain,  and  nil)  be  oonllnK«nc  upon 
tiiD  rvccption  of  Ibo  culler  part*,!!  wa*  da- 
tinblc  (fl  bc^D  vilh  a  bnnch  of  tin  aub- 
joct  on  wliivb  there  cannot  (ail  to  {m  Ilia 
moBl  ^nor»l  intcrul.  oUJc  it.  morcoTor, 
nlfjHtii  Mr.  Spenoer'a  method  to  (ho  mi- 
vanM  Mat.  Beaidos,  it  i>  tuitc  iuimalcrial 
at  wliat  point  tho  *i[Kiailion  ii  commcncod, 
u  it  ii  pBTfactlj  aliDpIv  and  oomplcto  In 
nich  cun. 

The  pTWcnt  work  Ii  frte  fiwn  all  h;- 


potbeaia  and  apetnUm  riem.    Onl;  tat 
fact*  arc  pvm.  and  tha  autbocitin  for  iIk 
furU.     Mr,  ;<peneer  iprCMea  nu  opinin 
and  dnaii  no  iaCitmuea ;  bt  oal;  daaaia 
hii  maioriala  in  auch  •  vnjtkatatOMriir 
wn  can  takn  (n  all  tbo  RnrU  Moial  ftautt 
any  rpixrlt,  uid  coaipac*  ikam  vilt  ttt 
phcooiDCDii  that  piacodo  tham,  and  ealif 
wUofa  Ihoj  |[Te«,  and  Ibow  wbleb  MId> 
them,  and  to  vUoh  Ac;  |{if*  wk.   In  lb 
■'  PrioetplM  tX  SaeWogr."  opwi  «IM  k. 
Spencer  haa  now  cnUrod,  be  >3i  voifc  ■■ 
Ihc  induvtioiu  and  genonlicaiiaMbOBdii 
tsbI  bodi  of  aotdal  Ctcu  in  Ids  oaa  *if ; 
bui,  uManllna,  they  hare  aa  iadip^itii 
Tsluo  for  »ll  •ladanta  «liu  oliooa*  10  diu 
tbuir  on  cono1u«iou- 

Tlw  work  la  in  •  foNo  foiM.  vUA  m 
mulo  iiacoMai7  bj  tho  atntuirt  of  It* 
UMaa,  tbo  T«t7  ftiat  ooadliioa  of  «Uck  \ 
ta  Itring  Into  conTentou  compaiUia  WQ 
wrlci  o(  facte  for  aU  UK  iIaUmmu  (mIi 
In  the  tabic*  the  aulboritka  ar«  ptM  k  • 
cormponding  rHawlflrnilif.  the  hu  ok 
^llng  of  QdoUtloiu  ud  cfniiTV.  atvA 
couititutc  the  chief  potthai  c(  llw  vbL 
The  iDitcriai  her*  poblitbed  wnUI^^ 
large  octavo  roluno  of  <l^  or  ite 
drcdpage*. 

W«  ooBtkUr  thi*  frork  one  of  my 
pnblio  inpoTlaate.  u  It  li  a»JouUaJlr 
lat^ftcp  forvard  in  the  diftction  «f  di( 
hnowkd^  ■kirli  i*  uoio  ac«d(d  Ite  Mff 
Other.    Til*  'lataiion,  Wltat  an  Ik 
lawB  by  which  human  <o<irtiM  ba>« 
uat«d,  bwD  devdiopad  to  thai  pnMU 
and  muat  olOl  fuitbiH'  adranocN-tba 
lb«r«tbr«^  l»r  wblch   thrir  daM»r  b 
I  mill    Ii  iiniiiiinaal  lliinimawl  iliaa 
Ideft*  upon  Iha  •nb^acl  hara  hUbarlo 
diaotlo,  and,  for  want  of  **y  lied 
plo,  Ibe  aeoU  field  liai  b«en  gtita  fW 
quaeka,  drouaon,  asd  awladtMi  of 
itnaliiy.    If  Macaco  ha«  any  ^^1  W 
BpOD  thia  nutler  IkM  can  Wp  >■  (k* 
tical  guidance  of  oAiia,  Ibc  w«fM  k  k 
plonblo  waat  of  it.    The  *«(k  bcAd 
only  pjtliniinar}',  tiM  ■•  tbiak  •• 
Blind  oaa  osanina  it  wilho« 
rlnacd  thatMopona  ■  n«« 
social  (ludy,  aad  pans  tb«  way  to  • 
adondfle  conildsuIaM  af  mcIbI  pbi 
than  «c  haro  avor  bcAm  hkd.    If  is 
it  may  lie  tbonght  dint  *•  Bo«Tiin| 
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a  "  bUi,"  trt  ua  M*  what  otbrr*  »j  *li<iut 
it.  Th«  BritiiK  Qwtrlrrly  Kiritu  obfurvt* : 
"  No  wnrdii  u«  dmiImI  Io  iniliciu  the  Im- 
metiMi  Utiof  li«T«  bMCoorJ.  or  (lie  ptM 
■oololog<«al  iMMftI  whlcli  ■och  *  mui  of 
ubuUtcd  matter,  dona  nndcr  luch  compo- 
tCDt  liirectiiM,  will  coQfbr.  Tho  work  will 
oonslituLc  m  «poeh  In  tbe  (clotiM  of  aoro- 
ponCivr  BMiolugir." 

Tbe  Mv  I.uadoii  oorroponilait  of  the 
Jriiimt  M<r«  <it  (1m  work :  "  The  imLdgv- 
nuM  of  tb«  «bol-t  i*  M  clou  (h«t  th*  leut 
•ekatUc  nudrat  tu  ewKb  of  ■  t«ci  will 
hare  DO  dlfficoltf  In  pDlllntt  bU  finpr  oo 
vbat  he  vimu.  .  .  .  Tba  vork  I«  ■  ffiicuille 
UM)  lla  ralae.  when  Mmplcto,  will  b«  Im- 
nOMimble ;  and  lU  uiaul  inQucnoe  on  Uio 
Mudf  of  lociotagv.  lud  help  to  that  iladif, 
grcaMr  pnhapii  lliui  any  book  yet  puh- 
IWied.  It  ie  a  eyclopuMlii  or  t^i'inl  Hc'i- 
tOiBt,  but  •  oyciO[Utdiii  eiliiud  b/  tliu  grot- 
Mi  <4  4aaiol0|{iitU." 

Ut.  K.  J}.  Tylor,  Mthor  of  "  Primlilvv 
Onlwr*,"  »t)d  ooe  o(  Ibp  hiKbott  EiiKli»li 
UthorliiM  upon  tbe  tiudj  of  the  t«rt;  d«- 
velopmeiu  «r  noclely,  «rlM,  In  AWhiw  of 
Oetobfr  SOttit  "So  muob  Inrormkllon  «n- 
CBmbered  with  lo  little  rabU*h,  boa  nem' 
boTor*  been  broiiKht  to  bnar  on  th*  (1ct«1- 
ttpnudt  «r  EDKllih  iTMillutiotiii.  Tliere  I* 
hardly  a  UTlng  itudcnt  but  will  gain  iono- 
lUng  by  looking  tbrouKh  Ibo  MmpnatlOD 
wMcb  relata  to  bU  own  ipieUl  tubjnjt, 
wbotbor  tfai<  be  law  or  morali,  tUucnllon  or 
ibaoIoET.  the  division  of  labor,  ot  the  riu 
of  mcdem  •cicuii&a  idcaa." 

Wo  oui  pro  DO  bolter  gcDrral  UKOUBt 
of  5prur(r's  work  (ban  to  tguotc  mote  fully 
frMB  Ibia  rtriew  of  ii  by  Mr.  Tylor : 

■■  TU«  lirtt  MCtlOD  u  a  mctbodical  «um- 
inafy  of  ibo  dorelopment  of  Kngland,  iolol- 
Wual  and  monl,  froB  the  bfginiilng  of  tia 
KttMj  In  Owmt'*  tine,  to  about  x.  n.  1860. 
At  Am  8r«l  Klanor,  It  auiu^u  a  iiuMllon 
wbieb  may  dliconccrl  ant  a  f«<r  of  the  it'eU 
uit>r*  and  Inlora  eiiBattcd  Id  training  stu- 
d«DU  in  hLilory  at  our  UDircrdltoB.  TUia 
<[ninion  b,  vbelhcr  tbe  nlinological  record 
of  national  life  ongbl  any  lougsr  to  be  Iiwatod 
a*  (ubordioato  to  the  polllJeal  record  of  the 
tneocatioD  of  rulen  and  th«  itra^ei  foi 
Vipivnaey  of  nllng  finiiliei>.OT<rbrlher  ihe 

litiuD  of  (ocicly  at  iU  auoonBiTO  pFriodi 
10  be  ouDsldvrod  itt  ihe 


luato  tubjrot,  only  marked  ool  ehroiiologi. 
tally  by  n^ijiiu.  balUM,  and  tr«aiiu.  Tbia 
queatlon  bu,  It  1«  tru«,  Ixiro  alrtady  raited. 
It  U,  111  faoi,  the  tuue  b«l«eun  hialorlcal 
cbroDldo  and  the  pbiiotophy  of  Uetory  ai 
rival  aubjcots  of  Mudy.  But  Ur.  Spracnr'i 
work  brl&gi  il  more  clearly  and  praolically 
into  *iew  than  any  prcrioiu  one,  u  will  be 
«e«&  fiDm  the  following  outline  ot  hk 
acheue.    It  eonaiata  of  two  pirta. 

"  Tbo  iint  pan  ia  a  leriaa  of  tablCK,  nr- 
ranfcd  in  thirty  to  thirty-Are  eolunna,  each 
with  a  hodlnn  of  aomv  dcparttntiDi  ol'  bo- 
elal  llt^  or  hUtory,  which  asala  ace  M)m> 
billed  Into  groupa.  Thu*  the  group  of  col- 
ujnna  rdating  to  the  itnieture  of  rocIpij 
takes  in  polilieni,  ccctolaalical,  and  cvr^ 
monlol  depvtfueiili.  under  vbicb  again  wo 
Sad  ■rparatoly  gi'en  Ihe  lawii  of  marrtogn 
and  inb«riCaoD(v  the  i^^laiion  of  tribca  and 
cMtea,  Iho  military  and  tcoleniBiiieal  organ- 
luition,  and  thu  rcKOMolM  and  cuatona  of 
dally  lift.  Next,  tbe  group  of  columni  ie- 
volod  to  llio  fuBottona  of  aociMy,  rtgulalive 
and  operaltte,  oonialna  paniculan  of  the 
morala,  rollBton,  and  kaowlcdp  of  each 
af!D,  tbe  aute  of  lasgnage,  ud  tbe  Oi-UJla 
of  indualiT,  comnarco,  habitaliona,  food, 
clolblng,  and  ariiailo  prodaota.  Three  tpe- 
clol  columnn  atlhci  beginning,  middle,  and 
and  nf  tbi>  Ioqk  colonnad«v  eonUln  tbe  akol- 
eUn  «f  ordinaiy  hiatetjr:  tuaely,  Ifao  priiw 
cipal  datea,  name*  of  mlora,  and  poKtical 
CTont*.  Thui,  by  |{Unc!li|;  noruM  any  one 
of  tbo  hnge  doable  pt^t**. «»  aee  tbe  whole 
<«ndition  Oif  England  at  any  aabolad  period. 
Thu>,  In  tbe  century  after  the  Norman  Con- 
queat,  tbe  inQoenco  of  ibe  Invadai*  la  ob- 
■crred  In  tbo  growth  of  archltcoturr,  paiiiu 
ing,  uiunie,  poetry,  Ibe  introdoctioD  of  now 
food  and  more  luinrioua  llriug.  ibe  importn- 
tion  of  canonical  law  and  of  laatbematlca 
from  tbe  Raat,  and  ao  on  Ihtougji  all  the  man- 
ifold tlamraU  whtrb  made  up  lb«  lifi<  of  no- 
ble and  vilUlu  In  oa>  land.  If  tbe  page  bo 
luriiod  Io  the  alxMcnih  eontory,  llin  picture 
of  En|;llih  life  la  notlraa  dlatlncl,  Tlie  ecbo- 
laiitlo  phllotopby  ia  dylnit  out,  roan'a  minds 
are  newly  act  to  work  by  lh«  claaalud  ro- 
tItbI,  by  Toyagca  into  now  rrglona,  Ibe 
growth  of  moroant&c  ndrenturo  and  politi- 
cal ipFruInlioo;  ebiTalrytcaa<a,arcbcryde- 
clinea;  judieial  tartur«  U  inlroduoed,  Ibe 
'  Iialiaa '  oriine  of  poitoning  bccomM  fro- 
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qoMA;  du  anoktii  bdlUf  m  wiwhoraft  and 
tMmdlng  deoioni  bold*  >m  grouod,  u  Jo 
tbo  nlniclC'pUrs  and  local  feaUvalt  1  but  a 
hlgbirnr  a«i  is  pafted,  uew  road«  u«  tMlng 
iQBdc,  ihc  DF«  housM  liare  uhlmMT*,  Ibdir 
fumiiuiT  Mid  Tare  bceoiM  mon  Iniuriou*; 
the  power  of  (Im  oM  fnudal  funille*  I*  dc- 
Btrojfd,  ill*  Sur-Ch«mbcr  b  ncT.modelodi 
o1iiirab-r»«u  arc  Btlll  obfcrrgd  uiulcr  pain 
of  lm|irliiaiimi»il,  and  higb  olSc»  oJ  buic 
•N  itill  In  th«  band*  of  eburfbrnim,  but 
«a<Ki|[  tbo  itpw  of  monuntoiu  cliaage  oome 
tb«  dlMolaiion  of  manuUriM,  (lod  Die  dia- 
tlncl  appoanuMc  of  a  aect  of  FrolMtaaU. 
Tbiu  the  inbniBted  rvourd  ];o««  on  till  It 
ondi  ncir  the  prtavnt  day.  among  *uch 
itcnu  a<  Tradn-lTnian*.  Divorvu  CourU,  tbo 
Min-ihcitcr  tiobool,  Count]'  CourU,  Kroo 
Tboughl,  Kiilway*,  Hlflod  Oannou,  Tre-Ra- 
phaclitira,  Chartlam,  Papal  AgnraMloQ,  and 
tb«  crowdinii  «vcDta  of  modani  uaanfactom 
ondHlnim. 

**  [t  la  bjr  fotlowlDj  Ibe  ••roral  coiumna 
donturard,  that  th«  prinolpU  of  Evnlullon, 
the  TtvA  krr  (o  Mr.  Spanwr'a  achcmc,  I* 
bTaaghtouUiilo(b«bn)ad(«tllt(bl.  ItMama 
miMt  alraiiKe,  bovorer.  that  he  abould  not 
bavo  plaeail  in  lu  prop«r  ntobo  Iho  vMxaM* 
of  pnUatorlo  arobsohiinr.  Ur.  Sprasor  can 
bardlydoubt  that  tlici  atdnn  Implaniciita  found 
In  England  \iiate  the  oxltleuen  of  one.  ot 
pnbabij  tiro,  ■lono-ago  popuUtlou  beforo 
Iha  Celt*,  who,  nndPF  the  name  of  Jjuriont 
Briloni.  bogtn  hla  lorioa.  If  ho  ackoo*)- 
«dt(a*  this,  why  nbould  a  Brd  link  aa  ito- 
portani  In  hli  chain  of  orolution  barr  bci>n 
dropped  f  Othomiso  the  chain  ii  oarcfiiU; 
(trctclicd  out  BO  as  to  diapUi  il  from  end 
ta  cod.  In  man;  mtHcra.  aimplc  and  dirvM 
pvostcu  la  tbc  rule.  From  ttio  ancient 
Briton'*  bow  with  ita  bronie<iippud  atrowt, 
to  Ihe  enifi-bow.  tbe  malcbluck-^n.  and 
thonM  UtrouKb  auceoaako  ata|[Da  to  tbo  ilikd 
broeob-loador ;  from  tha  rado  aittbin4llo  bo- 
fore  ihc  iniroduoiion  of  tbe  'Anbio'  no- 
ntcrnls,  thraugb  tbe  long  leriea  of  importa- 
lloni  and  (llai<oT«rira whioli  Kul  totlie  inflnl- 
Uaimal  aalculiu  in  iCa  liixlicai  modern  At- 
velepnwnti  (Vom  thn  Ottilr  Kugllah  aitron- 
omj,  whara  thora  waa  atlll  a  aolld  (ImnLinant 
■Cuddad  with  itara.  and  rvTalTlng  on  tbo 
polo*  ahouc  the  central  earlli,  to  Iba  ptKod 
n'lii<n  (he  pcnurbnlioni  of  pianola  aro  oal- 
oukicdon  thcthoot7of  tcriTliailon.  and  tbo  | 


oonatilutien  ol  tbo  txoi  Wu*  i 

Ibe  apeoiroMopo— thaaOM*  nnwg  (kat 

tituile  of  aa»«a  UbaMratuiK  tlw  dtalofW 
of  ouliure  in  !(•  alralebtfofwd  eawie. 
UaHw  probleiui  come  beforo  na,  wbaiv  wa 
ae«  soma  tnaiiiuaian  mim,  Bovrlfh.  ul  d» 
cllna  wliUn  ■  litnUod  period,  aa  lbo>iKh  it- 
aulting  fMm  ■  unponr;  eombiaatien  of  ao> 
cial  foicn,  or  aniwrring  onlj  ft  umpocMi 
puTpoaa  lo  clTiUiatlon. 

"  To  talu  an  birtnoM  from  Mr.  Sfmttft 
Uhle.  BngUab  hUiorjr  baa  »Ma  tb«  JndiiW 
duel  brought  In  at  tbo  CooquMt,  flouriihloc 
for  ccntuHon,  deeUalng  far  MBIoriaa  noft, 
till  Ita  la*C  formal  rdlc  waa  abolMwl  la 
U1>X  Agiin.  in  tbe  Old  EngUnb  paiM, 
marriage  appear*  u  a  pDrel;  civil  oontnd, 
on  tbe  buit  of  pur«haac  of  tbe  trtfc;  tba 
with  Cbriatianil)'  oonica  in  tbo  rdigioa 
Mnction,  wlucb  by  Wii  \mA  become  mob- 
•oluie  thai  aroulai  marrlagca  were  pnhib 
it«d  :  with  a  Mrong  lum  of  ih«  tid«  of  pah- 
lle  opinion,  Ibe  Baalish  UBtriage  Act  of 
tSSS  lr««l«d  iDartiago  a*  a  ciiO  conlnwl, 
to  b»  aoletnnlMil  bafom  a  justice  of  Uw 
paaco  1  till,  after  •  Mrtaa  of  autioa*  i 
aotloni^'n  our  own  da;tb«eii1l  nttd< 
aalioal  aolamabatlan  atand  on  an  equal  CMI- 
InjiIwfBrsibehw.  Clot«l;(Sni)Ur  hai  btin 
Ihn  oanrao  of  Bngllab  aooleijr  on  Ibe  Urga 
qnwttao  of  ■  Xatlonal  Ohiirt4i,  wlit«tt,  toon 
afler  tbo  Intmditctlon  of  Cbrlallanilr,  claimed 
an  all  but  abaoluta  confannit;  ' 
tbo  nation,  praalicailj  tnalnlaliMd  I 
for  iffit,  and  then  waa  forced  back* 
crulioD,  nhieh  lloa  at  lait  loll  11  witb  a 
lupreniacy  Ulilo  more  than  nominal.  Thti 
ifl  not  the  place  to  dlM«ti  ibrM  aut^MM 
for  themablvoa.  but  t«  aliow  bow  ih«  uMt 
before  ua,  by  ita  mere  ataiatai  of  dw- 
■ifiod  OTcua  In  obreaolog^cal  order,  Mail 
foKO  vftn  the  nanriUIng  aMdest  to  ncnt- 
iriae  pitweMH  of  erolotiea  Is  tnnj  d» 
panneni  of  lodal  life.  Tbe  writer  of  A* 
pmml  noliec  once  aaked  aa  Nnlnaol  Bb(- 
tlih  hiatorian,  a  acholar  lo  wlwin  the  rooBtda 
of  medinr^  polilic*  arv  a«  Ikiiilllar  as  i 
daily  nowapapco'  U  lo  ni,  wheibcr  be  balli 
in  tbe  eiiolcnce  <i  what  in  calkd  the  pU- 
iMopliy  of  luatof;.  The  blatorian  at 
Ua  pradbusd  dieiniat  tX,  and  ainroat  diah 
In,  any  aueh  pbUoaoph;.  Kow,  Il  may  i 
a  aimple  mailer  to  liato  labnktod  the  a«ts 
pbraonena  of  Bngllafa  Boml  and  poliilcd 
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MMct;  In  p«nlld  calnani*,  m  Mr.  Collior 
ta«  htR  done  midn'  Ur,  Spcn<ct's  ilucctioD, 
)h  Ut  tiblca  «r«  a  HilBGiaiit  munr  to  all 
W»llijiuiiitthB  poadbilitj  of  a  KioiM  of 
Man;.  Wliera  ibe  chmnidc  <4  indWIilDBl 
In*  tftea  pcfplcxta  uidm|xliGi9  Iha  ■chel- 
ae iha  seamfinlJoii  of  aooial  prinoiplM 
lim  1k«  ohMOwlcr'*  K«Mrials  sho**  an 
9im  tit  fan««M  aflUt*  whoia  cauto  aoil 
Am  lalca  tiirir  bntlabls  counm,  a*  in 
njAaorBlolccT.'- 

MISCELLANY. 

3t«  BatrrUI  far  Drolal  PlaM— Among 
IbMfalllM  Mthiblud  at  the  American  In- 
^tt  FUr  it  a  uw  baao  for  anlficia]  iccih, 
tt  bncntioa  of  a  New  York  dcntiit.  It 
«rtu  naUd;  of  fiih-sralca,  *hicli,  du- 
■Ind  isd  <«ml»Md  wttli  Mruia  GbtouB 
I  atttilTe  Mbrtaucn,  fono  a  cuni|)cuDd 
lit  aaU  ta  b«  imll  ad«piud  tor  um  m 
t  ptalea.  Grtator  MrmgUi,  Juraliilitj, 
IHttlaiwa.  aed  frMdon  frou  *U  lioir, 
iOm  idraMagM  cliiTDDiI  for  itorerttir 
m  eoi— OB  s»«.  It  Ii  oipabln  oS 
a  Saa  polUh,  and  ma;  olio  b<i 
Mlorwd  10  a>r  dadtad  tint,  (|iialtll«> 
R  lo  a  itrcal  inriRtj  of  pnr^ 
of  dSDtliiij.  Ii  i(  aUo  (aid 
M  RMdktu  ootciUI  br  vatctproof- 
tdotk 

IriMrrttclMl— 1b  M«  Npon  for  tST9, 

Diapar,  DlMctor  of  tfac  Xrirn- 

Obaanaloty  in  Csniral  Pailt.  coO' 

Ae  liillowny  poinu : 

L  "Baa  ilia  nunaMrtcmiivTatare  of  the 

uadcrgoDe  BDj  modilScitiiiiuT 

■WhatblbcdirMtioa  bi  nbich  *t- 

floeCaailan*  craM   ih»  United 

T 

*^  ■-  b  It  fMMlbk  to  tr*M  itio  ptan^ 

JaniMB  namw  •anm  iho  Atliaiic. 

{(•Act  th«  tliM  of  Uialr  arrWal  on  tbn 

eoaMf" 

If  aaivAiIlj.amaigal  lablcs,  he  ttumr 

•a  dianit*  h*J  takca  place  In  (ummcr 

',  and  <oti(hida  ihit  "  tho  mean 

if  aoBmer  aad  the  mean  oold  of  win- 

*l  Ik*  lane  Doir  at  Ihef  wm  more 

a  efMurr  af«L" 
YWm  caodoilatM  ti*  fram  ob*f  rritifiot 
to  Biwag,  K«v  Hano,  Kov  Tork, 


rfallndclpbli.  and  CbarlMotL  II  nmy  be 
addod  ihai,  in  hit  format  r«iK>tu,  it  *ai 
abown  thni  orcr  Iho  aimo  atnait  tliu  anoual 
ntctiill  bu  neither  Incrcaacdnor  dimlnlilml. 

The  muvtinDnl  of  almoiphcric  fluctua- 
lioni  ii  iliuatritcd  by  diagrsini  founded 
on  obwrratiouH  at  the  Obsen'aioT}',  and 
Uie  diilj  iDa|i8  pubVdu»d  at  Wailiiogton. 
It  ifpetrt  ibnt  ihcH  morBmaoU  are  not 
all  cfclani^-ouoj  Km  lib*  irara  of  the 
ocean,  \o«fi  and  tttalKbl,  and  haia  a  fur- 
ward  iDDllim.  ThU  motion  ovvr  the  Uoib 
Statea  ii  catlward.  Tlin  tcIocIij  of  ' 
motion  hu  bccQ  dclenuliiMl  !ii  a  gtrtA 
number  of  lonaceei  for  the  jenm  1869, 
iW,  I£TI,  uid  IKTS.  Ihmiig  Ihn  lul 
y«ar  the  hi^hnl  fuiward  fclocitj  wtt  Cfl9 
milot  in  iRUiiIj'fuur  huurs ;  the  lonctt 
Tolooii;,  HI  milu*  iu  twentj-rour  hour*. 
Tho  Itijttirit  Teloeitj  rMwrded  oa*  abou 
S9  laUca  an  hour,  or  600  milen  in  twonlji-l 
four  hour*;  ibhi  oocurrod  on  the  SSlh  of 
March,  1S7().  Tho  tims  r«4)uitc<l  lo  oroat 
the  Atlantic  railrd  tram  Uta  19  IweB^ 
daj'iL  It  lOiDctimcl  hopponi  that  ttoiBM 
which  leave  oor  coul  three  and  four  days 
apart  arrirc  on  the  comit  of  Europe  lOi-  , 
Ki'lhcr.  and,  In  luch  c»e«,  the  (torm  I*.! 
tuuiJlj  Boveriv  The  obncrrailonii  niada  ' 
show  that,  out  of  eightjr^i  itorni*  eipcclcd 
lo  orota  thd  Ailaatic,  oiil>  three  iccm  lo 
bale  fniled.  Uoroorcr,  it  ii  ahown  that  tho 
direction  of  tho  noiemcol  In  niaintiLincd,  ao 
tliat  It  ma;  ha  known  •crvrel  diti  in  ad- 
iBDcc  wlial  part  nrtbi>  rnB»i  iit'  Kurupo  will 
be  covered  bjr  the  idTanoiiif;  it'irni. 

Tho  grvBt  ptaeticol  raluc  of  tiictc  obsvr. , 
f  ationa  and  leporU  will  bo  at  oaev  rvco^  i 
oil«'l.  and  the  conelualoDi  the;  nu^jfCHl  and 
ouu&nn  are  amung  the  most  iclcFcitbg  of 
tho  reiuita  of  modem  sdcsliflc  reicarcb. 

8«irig«  FnHllitllOB.— Tb«  follovme, 
from  Ibe  report  (>f  ihp  commlitM  of  the 
Driiiih  Auvctntlon  on  ihc  "  PuriflcalioD 
and  CiiliEaiion  of  ScBogc,"  cDhrtiiallT  dit> 
posra  of  tome  of  Ihe  more  Lmportanl  ob* 
jec^tiotu  that  hare  been  urged  agalntt  tho 
oie  uf  >e«age  for  fertilising  purporvra  : 

"  Bjr  prnperlj-cooduetcd  lewage  Irriga- 
tion a  auhilion  U  aflbrded  to  the  qiiention 
of  *pwH;t«  uilUtation.  Il  hu  alreadr  be<9 
ntiii^iS  thai  ■  prvi-iiiilHli'in  proee!?.  of  loma 
etnriftiii^  prooM*,  ma;  b«  found  aacful:  In 
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all  InnanoM  It  li  MMntl&l  thui  the  land 
should  ba  well  andccdrolneil,  uad  ihat  the 
SMmg«  ibooU  all  pui  through  Ihn  «uil. 
■ad  not  moKljr  oror  it;  othi'nitc,  w  Iim 
bam  •hown,  It  will  onU  ouumIudbII;  bu  Mt- 
bhelorilj'  puiilieil.  'Dii;  vitch-arnier,  or, 
u  tb«  oomnulMo  hu  («nn»d  it,  tbo  "  (up«r- 
■atuiUion  "  prinolpla,  I)  not  defonilbl*  «llhor 
on  tgtiaultiir«l,  dMinloal,  or  laalcary  [irla- 
etplML  An  Inlnitlon  facmihouM  UicicTor* 
urrj  out  iDtoroilUoat  dniiDiinrd  fihntloa 
ou  a  large  *ca1c,  ta  that  the  tc-*tts«  maf  bo 
alirj}^  Chorooshl*  pariS«d,  wliUe  at  the 
aaiuc  tlma  tbs  uuinum  of  utllaat'toa  u 
oblalncd. 

"  It  to  eerUin  that  all  kindi  or  oropt 
na;  be  grawn  with  leao^c,  to  that  th« 
(kmer  am  gfow  auph  a*  he  oan  bMt  icU. 
Niirrrlhi*1?t».  the  aUplu  cropi  muiit  be  Out- 
tla-lbod,  with  oooailoiial  cropt  of  com ;  and 
tt  y  also  certain,  fram  the  aailnit  of  Can 
■oil,  that  it  ha*  bBi-ume  irrj  much  tUlicr, 
and  that  tho  maiitirial  cutulitucDta  of  the 
i»o<rai;v  avouuiulat«  in  it.  Cattle  should  be 
fed  on  lliB  faiin,  whioh  leadl  to  a  lasl  In- 
Oi«a««  in  lb*  prodnatlon  of  meat  and  milk, 
th«  grvat  dMtiI«*ta  or  tho  population  pro- 
tluoln);  tho  atwagt.  Thus  the  (vitoni  of 
fanning  miial  bo  apoelallMd  and  okpital 
oonooninited,  the  abinnev  of  which  condi- 
tlona  baa  proved  a  great  barrier  t«  the  aat- 
Ufaelorj  practical  aolutlon  of  (ho  Hmtgo 
qnc^tlon. 

"The  c<immii(«c  bai  not  bofn  able  to 
traoe  aaj  ill  eflccta  to  the  boaltli  of  th« 
penoos  Uring  arouod  aewago  fannt,  orcn 
whrn  ba'Uj  cooilaoted :  nor  Is  there  vay 
proof  ithalufor  that  vegotablca  groirn  thero. 
on  arc  in  anj  waj  inferior  to  IhoBc  grown 
with  other  mniiur*.  On  th»  cootrwy,  (hwc 
i«  gilcnij  of  vtIiIimico  that  lucb  Ti<K«(aMrs 
lire  l>i'H>slly  tutted  for  tUn  fooil  of  man  nnd 
biiant,  aiid  that  the  milk  given  bj  cowl  fed 
on  wvagcd  grai)  it  perfeotlj  wbolcioma; 
thua  Ur.  D^rko,  Uudieal  OOocr  of  Huallh 
of  Mefth^r  T<tdfll,  aUtoa  that,  nnee  ihu 
abundani  miiiplr  of  milk  from  Ibn  oowa  fed 
OD  ii'rigal«d  «,t»*i,  tho  ehlldrea'a  mortaUt; 
has  deereaavd  front  4H,  It'),  and  53  pvr  cent. 
of  Ilia  total  dtatba,  to  only  80  per  oent., 
and  that  to  Tar  from  dlarrhna  havliiit  been 
made  botc  ptvTalcnl  by  tlie  uio  of  eawagvd 
oabbagea,  'lut  yi^t  the  Reg[irtror>Unncral 
oalled  attention  to  tlic  faot  tbal  diarrhwa 


vaa  teas  prvraletu  in  Uctthjr  thaa  In 
pliu.-fl  ia  EngUod  and  Watw : '  aiul  b«  o- 
praaaail  bia  bnltor  In  '  th«  pei^eot  ulnbriif 
of  tho  TBgotable  food  to  graau.' 

"  With  ngari  10  iho  aaoaiDption  arlieb 
haa  boen  mad*  thai  entoaolo  diaMMa  soaU 
b«  propagalad  by  hrigaiioo,  «U  tb«  vaidcMi 
Itaat  th«  oounlry  ha«  been  aUt  lo  nollaci 
and  Buiro  aapocdatlj  tho  poaUlra  RmU  ob- 
tained hj  nporlnicnu,  aiv  agalnat  audi  as 
id(«;  and  the  comnlttaa  la  of  optekai  Ihil 
■nob  dlaoajw  will  certainly  Bot  b«  nurt 
readll;  propo^aied  by  acwago  (rripUoB 
than  bjr  the  uae  of  human  itfuac  ai  manam 
in  anjr  othn  oaj,  nnd  probably  Icaa  If  the 
precaution  be  lakon  of  not  aDowiog  the 
animala  to  graao,  but  alway*  hnring  the 
graw  cut  and  oairiod  to  them." 


WMB^^ 


Ungih  at  nrttd  of  th*  silk' 

I'ror.  itiloy,  of  5l.  Lou'b,  hifunnt  ud  that 
Uio  oaloulation,  on  pa{;o  BUS  of  the  laat 
Tolumo,  aa  to  length  of  tbrtad  niid  iielght 
of  cocoon  span  by  Iho  malberr;  allk-worro, 
l>  altogether  anggei^ted.  Instoad  of  the 
thi^ettd  bcmg  1 1  mileo  b  length.  It  araragta 
not  nmoh  morv  than  balf  a  mite,  and  teldoa 
occoda  1.000  yanlai  wUla  a  alnglr  nlliv 
huiead  of  tS  nQca  of  It,  woold  wal 
\b\  graina. 


«|^|y 


The  Conilitnilonot  CarbooUtom  I 
— M  a  gvnural  meeting  of  the  BfltUt . 
«iatioa,  PraC  Vt.  C.  WiUlamaon 
an  inlarealing diaoouro*  on  "Ooal  and  I 
PlanU."  Tho  apoaker  tald  that  moat  i 
are  now  agreed  a*  to  the  vi^Mablc  oHpa  i 
coal,  and  tba  drift  tbcotr  of  Ita  a««nniala- 
tion.  It  waa  oooa  a  regGlabla  ooU,  whitb 
aocumulaicd  under  tho  riiada  of  pinatal 
romia,  growing  on  ftrMa  of  dtfroaahxi  li 
time  the  land  aaak  bwwth  ibe  m*,  anllh 
TCfiMabla  alaioenla  w«ra  bniied  i 
of  land  and  mud,  aocumalatkaiB  ' 
a)iatn  roatorod  the  am  to  tho 
when  ijxjrci  a{  plaata  onoo  mora  CCil- 
Dnitd  in  a  blue  n»id,  and  tfao  imrrniaion  of 
phonomuna  whioh  bad  pterlowly  ooaontd 
WU9  again  rvnoKOd.  Tho  (t«qucM  rfpali- 
Uou  of  thviiu  oliangea,  fiaally,  roavlted  In  tha 
acciiiiiulatioB  of  tba  Ihouaaada  of  feet  com- 
posing  theTartteal  loriea  of  rooks  whioh  an 
lemed  thn  oatlMolforoua  Mrala,  Attcalioa 
had  be«n  oallod  by  Prof.  Uualcj 


tho  wnM,    * 
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arinalr  toin-Ulco  bodlta  *hi«b  urc  tcrj  nbun. 
dtnl  in  some  c^aU,  &Qd  which  h&d  bci^a  jit^- 
vionilj  noticed  bj  VTitham,  Dawion,  and 
otbcra.  The  larger  of  thn«  bodlta  Hiulcj 
ruiiilnil  us  (por^-OMM,  uid  Uia  uuUcrM 
■porw,  *liil(  he  cotuidMod  tbu  tfaalr  di>- 
inlcgnlkn  bod  led  In  molt  cmm  U  tha 
ronDaiioD«f  th«  bulk  of  whatwaoU  oa«l 

Praf.  WiUiainson  theirid  hi  dclail  that 
thew  utt*  mil  »porv-ci*«*,  bal  two  klnda 
of  «porxi — iu<cro«porM  aud  mactoiiporc* — 
tuob  ai  tB*i)(aUj  occur  In  the  upper  and 
lower  jmiioiu  of  Iha  fni!u  of  miaj  llviDg 
olob-moHw.  Tbdr  lUa  mid  rlnioturL'  de- 
raotkBirau  tho  truth  of  ihlnoonolniion,  which 
1*  furtiiw  tuttainod  b;  (ho  fact  that  iporc- 
caoM  arc  not  decUnoiu,  but  tporos  «c; 
•nd  thoo  otifMti^  baring  flUlea  In  sacix  nut 
mrrtad*  from  Agamic  club-moiiicii.  ciui  on- 
ly bare  been  dcciduom  organa.  The  IfoI- 
mct  <hca  ^Tc  n.'aioiu  for  convludlng  Ihat 
tfacac  spona  hadptn^ed  a  mush  more  limiled 
put  ui  lh«  oripn  of  coal  Ihajt  Uuiluy  liail 
uaigiied  to  th*m.  Acvonliiig  lo  Uml'.'y, 
Coal  ia  ooaipO««d  of  luiiii-ral  charcoal  ami 
00*1  proper — ib«  Ltutr  («Ra  bcla((  equlvi< 
luX  to  *i>arw  4l(«r»d  or  ttoalWred.  Vtut 
Wniianuon,  on  \\t  other  hand,  ntcof^ixcd 
llir«««uck«kiiMiit«:  tniDvni  chnrooal.  that 
ia,  fnpnCOU  of  fO**U  noud  rvtalnin>;  iu 
•traclur«ico«lprop«r,  ihat  la,  mineral  char- 
coal 4UoT|tiind  i  and  iporcs  la  rarioiu 
«UI«a. 

Wo  bow  dlldnguUh  In  coal  Ihrto  groups 
of  fa*Bl  plonli :  1.  Tho*e  of  which  we  buTo 
tbc  fonn  but  not  the  orBanliatlon :  3.  Tho»e 
of  aUch  wo  bate  both  tbnn  and  or^tdui- 
tioii ;  S.  TboM  of  wblch  wo  koow  tho  rtnicl- 
Bre,  but  are  Ignorant  of  the  outnard  form. 
Whnl  hoa  Jet  to  be  done  li  tho  corn-laiian 
of  ibc  Bnt  and  kit  of  thou  three  group). 
Bro^ait  long  ago  «bun<sl  ihul  moai  of  the 
eoal-pUnia  wwe  cryptogaiDJc — chiefl)'  oals- 
mtlci  (allied  b»  Uring  hor«c-l»ib):  lepldo- 
dwdis  (rcpraicsUil  b;  the  club-mu>ve«) ; 
fcnit,  and  ^aata  mppoatd  lo  rcpmcDi 
phtea  KttA  fiis  of  (he  group  known  a«  ^m- 
noapernoni  eiogto*. 

ttaiktd  Jakn  u  a  FFrlUlnT.— In  a 
Kport  to  ibo  Oeniwollcut  l>tBtc  Board  of 
Agriculliir*.  I^f.  $.  W.  Jolinaon  kWm  the 
nmh*  tf  Moie  analrani  madn  b;  himaolf 
«f  ■5M«tiu«M0f  loachodaahni  Died  for  f«nll- 


udng  pvrpoMiL  By  ibne  unlyna  leached 
aahM  arc  found  to  contain :  lift  tbait  one 
per  cent,  of  polaiA  ;  a  large  praportiou  of 
woto-  (not  lega  tban  80  par  «ont.);  contildor- 
■blffonJortoiV.atid  uabartudttai,  aiuount- 
iog  to  fKnn  11  lo  I E  per  cent.,  when  ik>I  in- 
tcDliunallir  orlaigdy  adultcralrdj  about  45 
p*r  ci-nl.  farbenalt  ef  liiiu,  wblch  la  lb* 
chief  fertllidog  demesl  In  Icachctt  anhci ;  o 
Utile  mure  than  1  per  cent,  of  pAmplt^ric 
arid,  ud  3  lo  4  per  cent,  of  maj/nnia. 
They  coiitojo  no  luTnu'a,  bet  the  oubonalo 
of  lliuu  111  lliem  f*tor»  the  deTslopinviil  of 
nlintn  wlicn  they  are  incorpoiated  viih 
(he  loll,  (vpeeiallj  In  cotiJuncUon  villi  ani- 
toal  uonarei. 

Prof.  Jobnaon  date*  that  the  price  of 
tbia  mnlcrial  U  SS  cent*  per  100  Iba,,  or 
tIM  per  ton.  lis  fertilizing  ralue  Ilea  cx- 
cluiirely  In  tho  ttu  or  KO  lb*,  of  llmo,  3}  of 
magncilo,  1>  of  phcophotle  «cld,  and  1  or 
i  itii.  of  poiBib  In  each  100  1b>.  Bui  ihcae 
mitcriolB  tcny  be  procurrd  in  other  fonnn, 
BB  rollowi:  S6  lb*,  of  fmb-bumad  0}iiler> 
■hell,  or  ftUDeUinc,  irill  fiimjgh  Ibe  limej 
lA  IbH.  of  any  Kued  «upeqibo«pb»ie  will  niip- 
ply  the  [ihaapliiirle  add;  tlie  tiiagneiiii  und 
polBnli  tOKCtber  may  be  obtoined  in  4(1  lbs. 
uf  IJermiin  p(it»»h  Halt*,  end  Ihcrs  will  then 
be  4  or  S  Ibf.  of  pula>h  and  0  Ibt.  of  tuU 
pburie  acid  extra. 

If  the  lime  bo  (Inked  with  water  iu 
which  Ibo  •npcrpbo*pbate  and  polaali  Mitt 
haie  been  aoeked  and  panlally  dlntolred, 
the  rMullicg  nn**  will  contain  not  enl;  bU 
IhcfertililicgcleineiiUof  lOU  Ibt  of  Icopbed 
aabc*  and  mure,  but  Ihtae  ctoincnlH  will  bo 
in  lueb  a  atate  of  tine  diTlaion  bb  to  reniier 
the  mixture  in  all  reepeoL*  equal  to  the  m-hes 
thcnuwIiM. 

Kioni  ilie*e  dais  any  one  cnn  reailily 
CslcuUte  the  coit  in  hla  own  loc^vlliy  ol  n 
auliHiiiute  for  IcBehed  aahn.  "  II  iiiu«l  not 
be  forfjollen,"  nddt  I'tof.  Jiihrm.ii,  "  ibal  a 
mixture  made  of  fretli-buracd  lime  ahniild 
b«  altoned  lo  liecomc  mltd  by  cxpoiure  to 
the  nil,  nr  ila  peculiar  elfbcU  on  the  *eil 
Khoulil  hv  nnilclpBled  und  ptorldod  for." 

Igp  of  MriaBorpble  Botkn.  — "  The 
MoUmorphitni  of  Roeki "  ia  the  liilu  of  a 
paper  read  at  the  A»90cialJon  meeiinii.  by 
Pfof.  T.  Sletty  Hnnl.  The  Bulhot  briefly 
noticed  the  changei  produced  in  Kftlin  by 
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ih«  Mdon  of  Witter,  tit,  kad  rnriou*  gMoi. 
WbUa  Mme  gtologiiii  liiil  luppiMcil  tlist 
■MDj  or  tb<BC,  lucb  u  gnrlu,  grecDiLoni!, 
MrpOQtlno,  InkoiP,  ani  chlorillc  rocki,  were 
IpiMMU  product*,  more  or  leu  modiflcd  hj 
■nbiMtaciit  cbraiieil  aotion,  othcn  niAln- 
ttinccl  thst  ibcj  *cr«  the  mull  uf  ujucoui 
■edimonlatiun,  uiiiliiuba«iii«i(lvcr}Eliil1iz?d, 
Tbis  wu  tb«  tracbing  of  tlutton ;  nod  vbca 
oarlj  in  (be  prcienl  century  ibc  erjJtnUlno 
rocki  of  iba  Alpi  wte  ihovti  to  rot  nn 
aatrrfidilliQC  fouilifcroui  atnila,  jl  «ai 
«tlg;ost«d  tbat  iLo  orcrtjriog  cffftBllblc 
Blnla  were  newer  racki  wbUb  had  iiiuJit- 
gon«  a  melamorjihiHra,  to  wbioh  ilmtt  jiint 
bMicnIh  bud  nut  bevQ  luttjooted.  TbitTiuir 
«prvii]  until  tb*  gTMt  otTitBlIlM  Mnlre  or 
tha  AI|M  WM  ooii«id«r»d  to  bo  In  ptrt  of 
teoondtrr  tnd  «>wi  of  wnitiy  agi. 

1l)«  ■utbor  d(it«II«d  the  coan«  of  itody 
b7  wblob  bo  wi»  1«d  to  qoMtlon  thit  tIvit, 
4nd  nburvd  tbal  Iboro  U  no  «Tld«DO0  In  Iho 
AlpK  1<1  (Hpport  It ;  tbat  Scaljr«l«h  and 
Nifoll  b*d  dl>cr<idlicii  Ibn  pitbcoinic  *(t«of 
th«  erfulalllni)  *cblatj>  rr(C>'dmt  by  Murdii- 
Mn  H  Cainbrlui  ud  Slliirlui ;  and,  Bnallf, 
j[aT«  tho  obiamtloDi  b;  which  ha  had 
BMl*(iad  htmaotf  tliat  the  crTnluUttic  rook* 
of  iho  Orfon  And  Whitn  UniiiiMlnii.  and 
tb«Ir  raprMcntaliTH  In  Qufibrc,  Koir  Ilrann- 
vick.  and  on  tliv  Illuo  Rldgp,  wcio  morr 
ancient  than  the  aUnt  Cainbriira  or  prlmor- 
Ulnl  faultifnronii  drala. 

T»»U  for  eijwrioe.— TTiL-  aoi-iillcd  pure 
gljoprino  of  oonnDfrci!,  »oeotiJiiig  lo  tbe 
Jeurnil  •>/  Apfiitd  Ckfmialra.  ii  often  eon- 
Uiinliulcd  WtCh  Dictiillio  chloride],  TrnMa 
of  ammonia  arc  alio  lometimia  prMcnt; 
uid  it  not  unfrrquoDllj  coatnioi  ouilio  aoH 
or  lodn.  The  Bnt-naiurd  iiapiirUj  mat  be 
detected  bjilllultogthe  glycerine  with  Cwioe 
Iti  votume  of  water  and  addinif  nitmt«  of 
tUrcr.  If  thi>  ^Ijrn^rini)  onl;  bvi.'Uiiiii*  opa- 
Icsceat,  the  quaalUr  of  cblorideK  in  nol  great 
cuougb  lu  be  ii\jurluus  boi.  If  a  flnkj  pre- 
cipitate ia  produced.  It  Indicate*  (hat  the 
Itlreciine  ii  unSt  for  laediriiinl  uae.  To  4*- 
IcelaniniDinia,  mixtlieiEtycorinewilUlt*  own 
votumo  uf  piiiclii-  potakh,  and  bHii||i;  a  glM* 
rod  praviouily  dlppin]  in  dl1ui«inurl»tic  acid 
erthemixiiiti'.  If  ammonia  ia  prwciit  in 
"\  lnJorioii*  qunntliy,  wbicl'b  vapors  of  ehlor- 
Uoofaminonliiniwlllbo formed.  Uxalioudd 
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may  be  delected,  bfuUInf  Us^waui^l 
laic  i>r  Umc,  or  a  miitsM  ot  vblorMo  ittt 
ctilm  and  BCL'tUe  of  *0d«.  If  Ibo  S,lj 
becamei  turbid  witbiu  Qtc  tnlnuiea  alUrlbi 
rffagBUt  U  added,  It  iliould  bo  r<;)e«l(d. 
Traoeii  of  aoda  can  only  b«  revealed  \f 
eTn[>oraling  tbc  gl^cecinc  to  drjwcM^  (dI 
tenting  tbe  rvtjdue. 

AmfrJtaR  OrUla  of  tbf  CaMeB  Bap- 

brrrf.  —  Atilioui;b  tlie  (pardoa  tmaplNnj 
{Kubiu  Mnut)  waa  Imported  fMm  Kurof^ 
jot  Dr.  Am  Onj  baa  latelj  mad*  knoim 
rome  beta  that  winild  itecva  to  Biahe  i(  Mr- 
tain  tbntthli  pbiot,  which  U  sot  ladlpnow 
to  Europe,  1>  a  diiIto  ot  Japan  and  Xorib 
AuMlloi.  Wild  apceimcni  fron  Utfciab 
Aneriot  and  Uic  Stock  j  Moinit«ioi>,  It  wniii. 
mutt  bo  referred  b  j  the  botaniat  to  tb«  enlll- 
ralod  apecuM,  Jfaiiw  JUmt.  Prof.  Arc*- 
ehoug,  wb»  baa  dCTOi«dl  tpertal  itod;  to  Oe 
RM  of  Europe^  conoludM  tbat  tbii  (peda 
did  not  ar{^Ml1]>  baTe  lU  home  in  Eunipt, 
bttt  that  ft*  ori^o  li  (0  lie  found  in  tbe  ^il 
of  A»[a,  aaniviv,  Jaiian  and  tbc  sdjaetsl 
oountrie*,  and  peibap*  ia  Korih  Ameritt. 
He  atM  tbinki  that  ■■  the  AAiMio  and  Kwtb 
American  Hon«  tnv«  i«dp«oc«llf  ntied 
wiib  oaeh  otbrr  by  puifaig  Bahriiie  Hrain 
and  the  islandt  ffhieh  in  lla  Mighbarboad 
form  a  bridge  bMireett  tbe  twv  i 
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bpMltr  «f  T«B(4aUf  erawUi.— 
in  llic  iTunlnur')  Ckrvnieti  fjifn  >ome  il- 
luttraliona  of  Iho  pTodl|[ioti*  •etidtj  nud- 
frilcd  In  tho  groiFtb  of  pUnln  d«riBf;  •  (tw 
week*.  Tbe  prootM  of  grovtli,  being  fttt- 
oal  and  nobolew,  and  motoorer  of  «•<■;• 
daf  oceurrenoe,  la  gcncrallT  diirvpknM. 
And  <ret,  what  a  quBodir  of  waior  moal  le 
abiorbed  and  rihilcd,  bow  aaueb  air  InhaM 
and  exbatnl,  how  much  oarbta  tbttt  Anlnf 
th«  procBM  I  Tlie  wnt«r  girea  aoow  imw- 
urvmenta  of  on  onlioary  plaU,  Iba  JM> 
nordnMiiiHaiM,  a  apecqea  of  ailT«r>Sr,  wblcb 
will  gite  ft  good  Idea  of  Uie  npldltjr  of 
srowib. 

The  ehtub  was  onlf  two  IM  ati  tntbca 
In  hrlitht,  and  the  numbrr  of  foaag  abooU 
of  Ibla  jear'a  firowtl)  on  it  B8B.  Tbiw 
ahooi*  Tnrj  in  kofflh  from  balf  an  Inch  to 
sli  Inchm,  and  tliolr  aiycrrpitc  length  u 
1,171  inchm.  or  nearly  09  feet.  Di<iding 
tbcaggrogaie  of  tbe  dioou  (I, HI   iao 
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hy  thinr  nuraber  (OSa),  no  Uni  ihv  mviiii 
length  ofllie  BhaoU  lobu  ttiuut  tvii  inc)ii-J. 
TIm  trrngi*  numlwr  or  Icbvm  oa  «ach  tucli 
of  •  Dumtior  or  ahoot*,  uli«n  m  randont, 
vu  M,  »o  tlial  lh«  toll)  number  o(  Imid 
on  ilicfc  3»S  iIiijoM  mtj  be  id  <Iditd  bI 
SV.Itll,  Auumlng  rMb  Ickf  <o  be  oul;  one 
tocb  In  ImRlh— whUh  In  considcniblj'  undrr 
ihc  niiulc.  cvrn  nhcn  all  ihc  >m&ll,  undFrtl. 
opvd  IcATn  Biv  taken  mto  CDtia'<l(ni'i<}n — 
He  iliould  bale  for  Uie  Imtm  ■  Ivngili  uf 
kbdul  S.OOI  f««(,  w  that,  in  toui]<l  DUnibpni, 
ir«  maj'  mt  that,  inoluilitiic  Iho  «hnoU  uul 
Ichtcs,  Itiv  growth  in  length  elone  of  thin 
very  niodcT*t*4ia4  ;«vng  tfM,  during  thU 
leuon,  bM  taraa&lod  l«  the  prodl^^au* 
ntunlMT  of  3,400  fMl ;  aad,  If  lli«  ihool* 
ftod  Iho  Imtm  could  >11  be  pUccjl  end  to 
end  in  ■  vuatlnaoui  line,  tlicy  would  extend 
coDtldtrably  ntoro  tbitn  bklT  >  mile. 

Action  of  tht  Kand-Uut. — At  &  rvoeni 
iDeciing  of  the  British  MiarnM)0|iioal  t<oci- 
tiy,  Ut.  W«ah&ni  «xhlbit«d  ■  picot  ofglaM 
"ground  "  bjr  ih«  und-tilut  prooott,  vhleb, 
under  the  uierotoop*,  pt«*entfd  i  icrj 
diflVrtnl  ■ppMniKe  ftoni  oommon  ground 
gluu.  It  1*  foiind  thnt  the  glnia  or  oihor 
mntecUl,  worn  t«i;  bjr  the  uod-blut.  In 
not  inoand  avaj  al  all.  but  bnlwn  tip  bj  a 
b«lleriog  aolion,  ilmilax  (o  thai  at  \vndun 
bnllcti  agaitttt  »  block  of  gruilti>.  lldnc 
it  it  that,  although,  liy  the  uiual  ^ndlii|; 
prooM*,  ordlaarr  Mn-eand  tas  mike  oo  Un- 
|n«Mion  on  oorundom,  a  biwt  irllb  a  prtv- 
ci«  of  300  ponnih  to  iho  *qDaro  Ineh  vltl 
perfbntH'  it  tn  a  abort  lime.  Kny.  nen  (be 
illnm<1Mt  IimU'  maj  tba*  be  apecdil;  *otii 
•way. 

A  polblud  ijlaM  nrl^oc.  eipo*cd  Tor  an 
Uutlant  to  lbs  Mod-blut.  ihoirt  in  uggrtga- 
tion  of  poinu  cf  impaci,  fram  nhicU  icali* 
of  froetum)  gins)  h>Tc  broltDD  away  tn  an 
Irrcgalar  radial  iltrreliun.  Il  appcer*  ■■  if 
a  ptQrt  oC  glua  bad  been  dtiicn  in  by  ibo 
MllMon  of  the  nmi,  and  Ihv  ia«dK«-lika 
netU*  tbui  >et  ap  had  driven  airaj  Iho  (ur- 
romdnig  glKM.  All  theae  tpola,  or  tnd<n. 
InUone,  when  taeted  by  tiio  polailscope. 
•bow  •  oolond  halo  round  fach,  prOTinit 
tluU  the  ghM  mrlkco  I*  rnidcr  itraln  and 
reaily  to  yS«M  to  firtber  (taetnre.  Tho  no- 
tion,  Ihcrtfor*,  b  not  w  mocb  due  to  Ibe 
btldooM  of  the  tlrtking  jiartlclr*  a>  to  the 


forco  and  vnlooltTof  Impact.  Thit  \»  »uffl. 
cicnil;  ii:r<iii  to  dMttoy  the  ooheilon  of  the 
tnaltrlal  opernied  opon.  Tlieexcomol  \t,jtr 
b  carried  agalwrt  tho  under  ftraiim,  mhI 
tlio  nut«rl>l  i(  cituhed  und  dlalDtegrtted 
by  a  paitioo  of  it*  onn  bodf. 


NOTES. 

Tta.  CvAiLBi  p.  Itcuiu.  giTc*  a  labtl> 
latcd  felairtncnl  of  tho  niortaUly  of  (be  nA 
oui  t^talu  of  tiM  t'liioii,  frani  whwh  v« 
borroir  iho  follooluK  rvRnrdini:  llie  death- 
raua  of  rarlouiolUte:  The  hichetl  deiith- 
tnte  in  1872  waa  exhibited  br  Ucmpbii, 
whcrv  the  death*  ver«  40.4  In  enob  1,000 
inhabilania.  Oiher  oiUea  fotloirnd  In  Ihia 
order:  Bamnnah.  80.2;  Vlcli>hur|t,  SS.S  g 
Troy,  ai;  llol.olien,  aS.B;  Stii  Vork, 
St.T;  Ncwaih,  tl.fl;  New  OrlMna,  80.0; 
lloiton,  ao.5.  11)0  nte  tor  l^ladelpfaEn 
wa»  oiilv  34.1 ;  Brooklyn,  SS.1 ;  St.  LouU, 
SO.l ;  CMoago.  lt7.Si  Baltitnorc.  as.l ;  Cin- 
cinnati, ao,6;  San  Franelace,  1".S.  ThU 
(yimpuresDot  unl^Tontbty  with  ihe  mnrtuiTy 
alallfliea  of  Brtllnh  cltlci,  when*  the  lowvet 
nl*  iru  S1.4  ;  Ihul  of  London,  Homhay, 
and  Celoulla,  ■lirnr  nnly  SB.9  and  36,  re- 
■ptctiTaly.  1'he  hifiliuit  kiioirn  deatb-rato 
jitwTnlled  in  Val|>and*o,  Chili,  GCU. 

litocDtjkTUM)  the  Tine  with  pure  eKaence 
of  HuealfjiCiu  gMmlnt  ht  tiaid  to  be  an  cf- 
feolnal  remedy  tor  the  pbylUiicti  or  gnpo- 
Tine  dlfOMe.  Tb»  mode  of  ipplrhiB  Iho 
moedy  la  tUi;  ^  broad  ineblon  U  mode 
tlirouRb  tho  bark  at  the  nock  of  the  Tine, 
111  « liieh  a  few  diopn  of  (ho  eiucnev  are  de> 
poalted  by  means  of  n  email  cumel't-hair 
bnieh.  In  aboal  thro«  day*  Ihn  phylloirra 
iii«eel  entirely  di*appeiini,  vhfle  the  vine  la 
Dot  in  Ihc  leul  icjurod  by  the  (ipniitloo. 

Tm  iincticn  of  rlnKlo])  and  iidlinir  bella 
by  twinjtiiii:  Ili>>  flapper  or  tongii*  vi<ileully 
agsinit  ibu  aide  of  (hv  bell  while  the  Inttcr 
in  Mationary,  ia  aud  lo  be  n  terr  frrc|u>?iil 
eaune  of  fraciara.  Tho  bell  iiidf  «hoDld 
alway*  be  in  motion  when  «tniek  bj  tho 
object  that  ii  Inltnded  to  *cl  It  Tlbtaling. 

Pm-LKirni,  wyi  Ilic  Mining  and  Sciai- 
ttfit  iV«n,  arc  larcrl*  utiUted  in  Europe. 
They  Bic  ecoivcrtc^  into  a  kind  of  wool  or 
waddlnn,  which  hi  uned  for  upholntKi-y  in- 
Ktrad  of  hair.  A  kind  of  thvnnel  \»  kImi 
made  ftoB  ibil  fibre,  which  i>  taid  to  bo 
Tcry  euperlor  tor  many  hyj ionic  lUei,  us  for 
ilieomaHac  and  iloo-diiNM).  ^'eniii.driiw- 
cn.  loo»o  ahirt*,  «le.,  are  alao  made  of  thig 
malerlal.  In  the  proem  of  minufaeture  lux 
tiherc^l  oil  ia  obtained,  very  uieful  ik  a  tri\- 
TTDt,  and  a*  a  eurativ*  afieni.  (lia  In  modo 
from  the  refute,  end  u«od  for  lighiin)-  thn 
mana&otorie*  i  or  (be  entire  refuae  may  bo 
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,  pTHHd  \aM  tli«  form  of  brioki,  wbM  U  b*- 
'•  cmDM  (o  «io«ILciii  Aid. 

Trr  maMria)  H*«d  fbr  capjiiaK  <i>am- 
p*f[s«t  batr,  and  ida«nil-irai«r  bottm,  wq>- 
pMfd  tn  bo  dmplv  tin-foll,  tiuns  ont  mi  ei- 
■DunUiuii  to  conilit  oliawt  rnllfclj  oT 
l«>d,  l>r.  WliuiAin,  atbr  anilrxlnjc  •  (trtal 
RIU17  of  tbett!  OBpunliiii,  macgi  th>t  thu 
praportiou  of  lia  in  Ihuic  ooiupnaltion  T*rii« 
(ran  one  10  ten  per  c«Bt.,  all  lbi>  nnt  buiog 
lead;  and  that  (he  prvralcnt  babit  ofcliM- 
Ing  ibc  lop  of  ibe  bottle  witb  th«  tap  inn 
Iha  ooik  ba>  once  bcoi  dmni  i>  a  ijuigrr- 
DHl  Onn,  la  tfao  acid  lyiDliTDti  of  ihc  liot- 
iIm  <>T«n  ia  mInuiD  qnaniliira,  In  conlaci 
with  Ihit  uae  at  ttin  nioiith  aS  the  boitin 
will  npiill;  di>«olT*  th«  Inn],  and  Uiut  |;lro 
iIm  to  a  punaoiioiif  noliition. 

Our  of  Ibo  iDOiit  diitraialtig,  booaufC 
raral;  rrmtdlal  fona*  af  chronic  maitla,  mt* 
Iht  Iioodoo  Latuit,  l«  that  prodiicmJ  \>j  tlio 
mniul  thock  of  lln.  Th«  patient  imra  ■ 
peculiar  atncct,  ht  wbioh  tua|ildan  i*  odo 
'  ohineo^aud  a  Bctdoit  louk  uf  panic  aaodtEr. 
fhot^«Bb»  of  Buch  inmalMof  aajluiUKto 
tomancabV  unirorm  in  iboir  rcjnaKiitatiou 
of  IhU  eiprcfaion.  Thi;  great  Ore  at  OU- 
Oap  baa  pcoduocil  a  laiso  Dumber  of  lona- 
tioa,  no  (*■»»'  than  SSO  aufTortn  from  tl 
tWTiux  twuD  aiUadjtod  loiiaua  by  ib«  ooiirt* 
of  BliBoit.  Conaideripit  Ih*  iiriralinnii, 
boworrr,  to  wbioli  (h«  hou«el«*it  ivciiins 
of  that  eonflagrattou  wfre  fa  manj'  caaea 
npoied,  uthcr  eaiue*  thaa  flra-paiiic  nuj 
be  cndtlcd  with  a  *bnre  of  Um  mult. 

Aocoioixa  to  Van  IlvnodvEi,  u  quMad 
in  the  vdiuriran  SaianJi^,  as  TXteltnrt 
method  of  (ireparing  for  pre«etviiliun  and 
wwAj  *ucb  ja%-)ilw  aoil  periihable  atgan- 
[•mt  aa  mcdoM^  ctenophon,  noetKncB, 
■!«.,  la  w  InuiMnM  (hem  for  froni  ftftoMi  10 
twMiiy^rc  mlnutsi,  ■hon  ftcali.  In  a  weak 
•ebitioo  of  o«mlc  acid,  when,  afWr  BaabSoK 
HTpia)  tiiiiM  In  iralfr.  thoj  taaj  b«  lli>jit, 
bt  KMk»  or  Donllm  witliniit  imjiAirruMil,  in 
■IrahoL    The  acid  culon  a  purtiuo  of  (he 

'thniea  bionn,  bat  this   rather  fieilitaiei 

'  'tban  binder*  inAj,  ai  it  brinp  isio  riew 
certain  atructuttd  thai  arc  oihcrwlM  Ia« 

•  daarlf  vbllhle.  Tbc  agent  alia  hardnna  lh« 
■utnlanc*  of  iIm  animal,  to  ihm  li  nuty  b» 

I  lundM  without  dancer  of  <ll«c>t),-:iiiifation, 
■DdmidilToiit  into  IIM tiooH  ifdmiroiJ. 

Frrnt  U  Ae  moat  prdiflo  mum  of  doatb 
In  ludb,  and,  hi  ordinarc  rear*,  carrlaa  ott 
■Btsy  mM«  viellm*  than  all  olbm  dItMMi 
lonih^.  Tbs  rutloriui,  WKluairi)  ot  BokEa] 
tM  th*  norihirMt  prortnoe*  and  Burmali, 
^pn  upward  uf  BOO.OOO  deatlia  from  fevo- 
in  I BT 1 ,  anil  the  total  nuntbcr  in  all  [Qdla 
oannot  be  far  iborl  of  I^i.hi,i)oO.  Al  Im>I 
half  of  tbeM  lire*  migbt  be  aiTcd  b?  put- 
lin^  i[iiinino  In  tmrj  nattra  Atuffi»'i  ahop 
•t  one  nipo*  per  ounoo. 


Tut  Uaiwd  Siatai  U^t'fcMae 
hate  usdtT  charge  ITV  M*  and  lakol 
liKbta,894  rirer  and  barber  ll^la,  S9l„ — , 
Alp«,  and  39  fog-aignal*^  ibat  ape  optnM 
hj  Mtani  or  hot-air  wghefc 

Tm  Otartu  i£«  Ouipmra  reconinuaii 
dipping  the  end  uf  plant-aupi  in  collo&a 
bofora  lettine  them  onL  Tliie  (oflate 
alwald  oonttMi  twiee  ««  tnueh  ccum  w 
tlie  ofdlnujr  nateriU  nied  is  pbolOfBfilj. 
Let  Iha  dnt  coat  drj,  and  tb* n  dip  itita. 
After  pltnttnc  tbf  tlip,  ibv  denlojarni  of 
the  mot*  ••111  tak«  fdan  enr  jiuafilj. 
Themultiod  i»  uU  l«be  parlknltilf' 
cactoui  witb  woodf  itipa.  gtnaiinu.i' 
fian,  and  riniltf  plania. 

OiLOftis*  oT  Mbait,  MMDMlnw  1 
the  liaaia  of  a  aTmpathatte  Ink,  it,  1 
injt  tn  Hiapc,  a  soWeriU  poiiMn.    A  | 
killed  a  frog  fai  half  an  hour.    Feui 
half  ^in*  kilW  a  tlroni;  rabbit  ■ 
hour).    The  peri  km  acu  direei}<  apoi  1 
muscle*  ef  die  heart.    Kltnie  td  1     ^ 
cqnallf  pcbonoMi  aad  aeu  In  a 
way. 

Ciunioa-woott  pMinbea  I*  I 
nodlalaat  da;,  anunponant  anltti((l 
meroiL     tl  giowa  tnAj  ia  wafhd  I 
Irtn,  wtlbnnt  enlllTaitoa.    tbe  I 
■■nip  proportinna,  btfnit 
lifle«n  fMit  mid  upward  in  dia 
propurlitjaate  bwglit.    It  U  rtfj  1 
oarpentiTr'*  work,faci^  Bcht,  liaitl^j 
not  liable  to  iiijurj  froiB  iMcct*^   lit  ( 
ma^  petflime  I*  well  known.    Tta  r 
li  siiODC  aad  Tvrr  dnrald^  tad  la 
Ij  lerrlceaUe  ia  ahiit-buiUlnit 
wood  pilst  bare  been  kiMnrn  to  1 
^o4  alai*  «r  pnaprratioa  oeer  a  I 
ftartL 

Int*.miMt,  abich  Eroan  abu 
the  aoiith<ini  aborca  of  iW  KmM  al ! 
It  r«>aai4(abl»  Ibe  it*  ln■l^^  MnafAj 
Anfbilily.    WHbin  tbe  ifala  enrtiut*  < 
(emu  the  leaf,  ibcre  la  a  perCMl  1 
tluead  of  «zira«tdinai]i  uaaAf, 
and  flnentai.    Tbe  outer  ea*etl«c  1 
ttMj  TemoTcd  by  a  cbamleai  piocc^l 
tbe  llhnl»  fibre  made  aTaflaU*  iriibMl| 
th«reipi«t«.    Tb«  ptant.  it  b  ni4< 
brousfai  to  Nfw  Yorii  lor  ks*  Om 
dollan  per  ton. 

Is  a  Frt«Kb  (ndntrial  t»v 
rmptoiliitr  *30   men,  chMy 
(lie  «ick  rand  ■*«  conatandy  ia  • 
dirtctur  of  (he  talaWithinenl  look  1 
for  tW  iotroductieit  of  lMKlMr*a  I 
the  food  sf  tbe  mm,  aad  (be  dM  | 
lueh  ihii  thcaretaec  loaaof  ikKpMI 
on  accoont  of  iUaw  or  fittieia, 
dllt^«d  (riMu  BflMu  to  three  itaytpM'] 
nitn.    Tbsi  tlie  animal  food  lam  ( 
doj^  work  •  Jtw  per  mtm. 
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THE  WORLD  BEFORE  THE  INTRODUCTION  OF  LIFE. 

Bt  C^HAKLES  H.  HITrHO{K)K.  A.  M„  Vtt.  1>.. 

TBB  few  hiotit  afforded  by  geologj  respecting  the  earliest  8tagL<a 
of  tb«  earth's  hiiitary,  wlii?n  compared  with  studies  into  the  na- 
ture of  ii«buliR,  comi-tM,  and  auna,  auggoal  the  exiKtcnoc  of  a  sorirs  of 
mutationa  through  wliicli  worlds  destiticd  for  the  oocupttion  of  intel- 
ligent beiugs  must  pass,  iu  order  to  be  properly  fitted  for  the  reaidenoe 
of  roind.    There  is,  firat,  existence  as  a  nebula,  or  comet ;  second,  the 
condition  of  a  buniiii^  sun  ;  third,  a  stage  of  re&i(;eration ;  fourth,  a 
period  of  liabiiatioo  by  the  bnttv  ertniion  ;  fifth,  a  time  of  occupancy 
bj  rca»oning,  raoml  beingw;  and,  perhaps,  sixth,  a  stage  of  frigidity, 
imporerishment,  and  extinolion  of  life.     Our  planet  sevme  to  have 
through  fowr  of  these  slages  of  growth,  with  the  fifth  well  ad- 
toward  it«  mC'ridfaii. 
The  hiatory  of  the  world  might  be  correlated  with  a  certain  species 
of  organic  cycle,  the  growth  of  grain.     I'bere  is  presented  to  us  a  ker- 
nel of  corn  contaiuing  within  itself  the  elements  of  vital  action,     So 
toog  u  it  It  stored  in  a  granary  it  is  quiescent,  but  when  ptanti'd  in 
the  aoll  it  germinates,  producing  first  the  tender  blade,  then  tlie  tas- 
Mled  tops,  the  silky  ears,  and,  finally,  rows  of  mature  kernels  upon 
ibe  spike,  inclosed  by  a  Khcathy  covering.     As  noon  as  the  seed  is 
propariy  situat^-d  for  (Icvclopmenl,  an  inward  impulse  urges  onwnrd 
tbe  growth  till  the  process  it  completed. 

Alike  fraught  with  instinct  has  been  the  serial  progress  of  the 
earth.  It  fir«t  presents  itself  to  view  simply  as  a  mass  of  inorganic 
material,  a  heterogeneous  mixture  of  elements,  inert  and  motionless, 
the  "chaos"  of  theological  wriu'nt.  But  this  material  is  endowed 
with  activity ;  tlie  atoms  posacaa  affinities  for  one  another,  and  the 
masi*  cannot  remain  motionless  iu  space,  Hurrounde^d  by  worlds  and 
i    systems.     Gravitation  causes  the  mass  to  romte  upon  its  axis  and  lo 


THE  POPULAR   SCIEA'CE  MOXTIILV. 

rcToIvv  nliout  other  iKKlit^n,  aud  I'hviuical  uffitiity  uniti'it  \\tv  atoms  int 
oompoumU.  lU-nci-fonb  lliwrt-  will  be  nu  oc-uaiiori  o(  avtivitv  till  ih 
m»tur«  conditiofi,  it  laBjr  be  of  ul«nial  deaolatiou,  liu  be«u  Bttftinrii 


JL— Am  or  Kahtii  v«ni  n  t«(  Srautoro  Pmwp.  novruuB  wttb  tr*  Pnawn  1 

Rernard  von  Ootia  stTl«§  these  succeAsiv«  pbastre  of 
ttadiii,  :iii<l  rHintm  ihoir  aamber  to  sereo.  lie  coniH^>ive»  ttitit  iluru^ 
the  first  ntiiiliuni  only  onw  agency — graritslion— iictod  upon  nrti"'- 
the  rL-»ii!t.n  being  ft  tipberioa)  ttg^nrgalioii  of  lliv  parliclen  nod  ihf  f(» 
ductiuii  uf  a»  inti-use  degree  of  Ueut.  Tlie  oecoitd  tiadiani  ■dil><'> 
^gravitation  the  agentry  of  beat  and  other  physical  foroeo.  In  <^ 
'  thiivl,  chemical  affinities  arc  developed,  and  a  cooliog  glob«  i*  ik 
sphere  of  thvir  action.  The  fourth  stadiani  brings  to  tm-v  nitff. 
with  itn  ability  to  ncCHmnlutA-  formation)*  l>v  drpoxttton  of  deliiWi 
In  thu  filth,  life  and  the  power  uf  orgunixation  :irc  intmducd.  b 
the  »xth,  ice  first  appears.  Last  of  all  comes  Mi»d.  lfa«  otber  sdii> 
ties  being  present  also  with  it. 

This  theory  is  beautifully  elabtosted  io  his  interesting  memoir; 
but  its  consistency  with  the  following  etatement  is  not  r<-adilt  ptr 
ccircd  1  "  Siticc  the  hiKlory  of  tbc  development  of  matter  is  for  m  •!>■ 
•olutvly  an  infinite  »i'ri«fl,  it  is  Impowtblc  to  rccognixc,  or  criii  li>«* 
ceive^  u  real  beginning  »f  tilings.  We  muKt  enter  urbttrnrily  bio  tW* 
infinite  series  of  events,  and  follow  it  fmiji  that  poiut  down  to  d«' 
present  time."  The  organic  nyclv  commencing  with  the  beind  m' 
com  may  repeat  il«olf  endlessly  ;  but  we  demand,  eventually.  »!««• 
cnmc  tlic  first  scvil  ?  So  we  can  follow  back  the  grand  oosmical  wrM 
of  mutations  to  a  point  antecedent  to  which  there  is  nothing;  ra: 
but  th«  presence  of  the  Infinite  Mind,  the  same  that  sostains  all  N 
in  its  prrsent  activity.  Progress  impltea  a  beginning.  Followtnf 
the  argument  In  il^  legitimate  extent,  we  are  forced  to  the  GOi 
that  the  .\hnighty  ai.-litally  ereiiMrd  the  material  of  the  solar 
out  of  nothing.     Matter  could  not  have  existed  from  «teniity,  dte' 
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pbMca  of  growth  bad  all  been  compleWd,  and  we  nIioiiIi)  hare  paesed 
beyond  the  period  of  organic  activUy.  The  New-ZeaUndor  would 
liavo  leaped  over  the  niiDH  of  London,  and  the  "lulman"of  Ho- 
garth woold  have  Snisbed  gaslog  upon  th«  niins  of  mtellectual  uo- 
ilvity. 

tim.  a 


itnRiu.  Nunju  a  Qurm  VniTlB  (B..UB)- 

CoeHicAL  Axu,ooiKS. — Space  is  full  of  bodies  reeerobling  our  earth 
in  »U  itagw  of  iu  growth.  Tbv  earlier  *tagCB  are  displayed  in  nobulie, 
cornet*,  and  tons.  The  fonner,  by  tbit  iinpn>red  methods  of  modern 
investigitlion,  aro  clearly  shown  to  b«  iu  a  gaseous  condition,  intensely 
hent«d,  though  not  »o  hot  as  the  sun,  and  so  tenuous  that  the  bright- 
ness of  the  stars  behind  is  hardly  dimmed. 

There  has  been  grrnt  progress  in  the  vtudy  of  the  nebuUe.  Many 
bad  been  resolved  into  clusters  of  «mall  slam  by  tbe  more  powerful 
■natrumenu  of  reoeat  manufacture,  bo  that  astronomers  doubted  the 
existence  of  any  unrcsolvable  forms.  But,  in  1866,  Mr.  William  Hug- 
gins  showed  that  nineteen  out  of  the  eizly  nebulte  seen  tbrou(;h  the 
great  r«6«oting  telescope  of  the  Earl  of  Rosso  presented  spectra  ex- 
hibi^g  the  bright  bands  iodicMive  of  hentcd  luminous  gas.  Hence 
tbc  world  oonld  no  longer  doubt  the  settlement  of  tlie  questiou  whether 
»ny  of  the  uebulff  are  comjiosed  of  vapors.  Prof.  Vomig  ways  that 
the  majority  of  the  nearly  t^,000  known  nebulie  are  luminous  clonds  of 
beated  gas,  with  minute  solid  and  liquid  particles  scattered  through 
them.  In  a  recent  nnmlwr  of  Tiik  PoruLAR  Scikmck  Moktbi.t,  Mr. 
F,  W.  Clarke  hiis  cliuniified  thcM  bodies,  su);;;esling  tbat  there  may 
be  ft  law  of  development  among  them.  The  most  distinct  are  com- 
posed of  nitrogen  and  hydrogen,  posseesing  a  tcmperattiro  beneath 
that  of  iheEun.  He  propounds  the  hypothesis  whether  nebnln  may 
not  pass  by  degrees  into  suns,  the  sixteen  elements  known  to  exiat  xm^ 
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the  Uiur  oUm  haviui{  b«eu  evolved  by  degrees  from  ilie  oii; 
ninplc  gase*  of  the  uebulie.    Thid  in  a  problem  well  worthy  th« 
of  chemists. 

Th«  comeM  diffbr  from  ii«buln  b^  pocMUsing  .1  brigbt«  st 
nactous,  appureptly  more  »olid  ttinu  the  darrouDdiag  coma  or  bna^ 
IniLiDg  behind.  The  apectroacope  indicales  thnt  ihv  viitiro  materiil 
of  oometa  b  similar  to  the  gaseous  nebulte.  Pooaibly  their  ouoUi  in 
centres  of  attraction  iiround  which  the  heavier  atoms  ate  graltully 
fatUng,  "  gnuiuluting  Into  star^liut,"  to  the  process  of  transitioa  Xroni 
nt'biiliD  to  sum. 

Foremost  amoug  the  worlds  comparable  with  our  planet,  when  in 
the  condition  of  igneous  fluidity,  is  the  cenlre  of  our  own  solar  btkcidi. 
Though  fourteen  hnndred  million  times  larger  than  the  earth,  (Ik 
sun  possesses  only  one-fourth  the  density  of  our  world,  being  a  tri& 
heavier  than  watur.  The  hourly  raduilion  of  beat  from  oach  squirt 
foot  of  his  surface  is  eqnal  to  the  combustion  of  l-*tO,000  pound*  ol 
bituminous  coal.  This  is  abuodantly  adequate  to  heat  and  illnminus 
all  bodies  in  space  within  hundreds  of  millions  of  milos  firom  bis  sor 
face.  Suns  like  this  are  to  be  enumerated  by  the  thousand  ta 
heaveuB,  all  of  them  doubtleu  the  oentres  of  other  sur-«ystems, 
parting  light  and  heat  to  nnmberless  planets. 

It  is  less  easy  to  detenaine  the  character  of  worlds  in  the  furaur 
oonditioi)  of  ours,  jtist  inorustod  after  igneous  fluidity,  no  longer  a  sun. 
but  shining  by  borrowed  liglit  reflected  from  some  greater  sphere,  be- 
cause they  nrc  wrapped  in  an  opaqne  envdopa  Tlw  moon,  whoM 
prosimiiy  eniibleii  ua  to  inapoot  her  UUs,  oracers,  vA  Yslleyt,  apptan 
to  hare  been  thoroughly  cooled  from  fasion.  She  is  solid  to  the  eWi 
and  has  approicimaled  to  that  SnnI  period  of  barren  desolation  not  y& 
attiuned  by  the  eartlL     UoKt  of  the  outer  planets,  Jupiter,  Sstsni 


tor  I 
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Uranus,  and  Neptune,  have  a  small  specifio  gmvity ;  but  we  osaiM* 
tell  wliethi-r  they  liavi-  advanced  beyond  us  in  the  ojrda  of  progrM'i 
or  whether  they  ar«  yet  immntnro.    Ilie  a^jaoeat  planets,  Venus  so' 
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^^plnajr  be  mortt  like  the  «art)i,  tiwi  filtml  to  support  nnimkl  iind 
■Ifeuble  life,  ir  not  iubabiied  by  bmuau  brings,  they  may  bo  |»8a*> 
I  Uj  ibroDgh  their  preliminary  I'lleozoic,  Meaozoic,  or  CeooEoic  fitAgeo. 
And  tbere  arv,  probably,  though  tbcir  Dame«  are  unbnoirti  to  a«,  in 
tht  dictant  ix-gtons  of  fpac«,  dvriviiig  light  and  hcnt  from  huhk  NCi-ni- 
■g  mere  point!)  to  us,  worldo  irh«r«  the  i-»rly  EoxoOn  rihn  ita  ml- 
taKDoa  rcfiiift,  the  gigBntic  Labyrinthodon  eroaka  amid  the  primeval 
qugmirpi,  and  the  ConDecticQt  birds  are  leaving  upon  the  tnarine 
mad  t^  impriiits  of  their  tridactyl«  feet.  Nor  i«  it  iinlikvty  that 
Nhtr«p«oica  of  men  inhabit  Aome  of  thoie  »citttcring  orbit,  and  an:  aa 
■viral  abont  as  and  our  inatitatioas  as  ve  are  abont  them. 

Tbb  Sbbitlocs  Pkbiod. — The  usual  geological  argument  fornebu- 
iOBiy  is  derived  from  I  he  attempt  to  understand  the  origin  of  the  con- 
ditioD  of  tgnvOH"  fluidity.  If  the  i^arth  ban  been  cooling  from  fuition, 
:)«riiapa  this  is  a  cooler  condition  than  the  still  earlier  hotter  state  of 
faygsJL  Solids  expand  into  liquids  when  heated,  and  liquids  may 
hscooM  gases  for  the  same  reason.  This  gas,  however,  may  not  neces- 
orilybaTo  b«en  hotter  than  nben  condensed.  Tho  panii-les  of  mntt4-r 
aMbstbesuae  when  volatili»-d,aKin  both  the  liquid  and  solid  slatesL 
Ciery  substance  now  existing  beneath  the  atmosphere  must  have 
Wn  present — the  compact  ledges  of  the  firmly^seated  hills — the 
■Uae-walls  of  ancient  cities — the  water  of  the  ocean — the  oily  fluid 
'Ifoutii^  from  the  borC'hales  of  Wcbitem  Pennsylvania — the  very  par- 
tides  of  tlie  paper  containing  this  sentence  priitted  upon  it — and  eren 
itttalemental  constituents  of  our  bodies,  so  fearfully  and  wonderfully 
MiJl  all  these  snd  every  thing  material  may  have  been  commingled 
Hk  tb»  stmoaphon,  bovcring  about  in  a  vaporous  lorm,  the  compo- 
IHi  of  a  nebula,  or  comet. 

In  the  attempt  to  surmise  the  actual  condition  of  the  elements  at 

ittMlMginning  of  tbs  nebulous  period,  two  riewa  may  be  held,  accord- 

|M)[  ■•  we  prefer  to  adopt  a  chemical  or  mechanical  theory  of  tbeir 

■i^    If  one  does  not  care  to  imagine  tho  atoms  called  into  ezist- 

*9ntli  a  heat«d  conditiun,  he  may  auppose  that  mattur  first  appeared 

•ilfc  the  common  frigid  tcm(>eralnre  of  aj>ace,  or  about  one  hundred 

*ipMs  Fahrenheit  below  the  freezing-point  of  water,  and  that  the  ele- 

ttais  were  uncombinei).     Newly  born,  these  particles  would  imme- 

diuriy  eonunence  to  display  their  aflinitiea,  and  the  result  would  be 

*lplsiive  combinations,  giving  ofl'  intense  light  and  faeal.     The  latter 

™H  penncMing  the  elements,  would  eoon  reduce  them,  first  to  igneous 

■I'dity,  and  thni  into  heated  vapors.    Every  atom  flying  away  from 

*»"7 other  one,  On  the  principle  of  "  dissociation,"  would  give  rise  to 

'xlraU  of  enormous  diinenuons  in  a  compiiratively  short  time  (him 

I '■■(  cosuic  materials.     After  the  formation  of  the  nebula,  the  series 

■ItbaDges  aboat  to  be  described  would  commence  its  rounds. 

^vA  aeebanical  th^-ory  is  presented  by  the  distinguished  philoaopbor, 

^»J.  R.  Mayer,  author  of  a  In-atine  npon  "Celestial  Dynamic*." 
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Uv  BMamoe  tliut  our  gloW  wiis  onrc  very  much  smaller  tiiao  it  it  It 
prMcnt,  und  thul  ttKlcpnndvtit  maooc*  of  matMr,  periiapc  otber  planeu, 
ltikv«  fall«Q  upon  it,  tli«  ftliook  of  colliaiofi  generating  an  mormons  de- 
gree of  lieat.  Tliia  is  au  effeot  of  tli«  "  oruali  of  worlds  "  not  oomnKin- 
ly  afipreheaded.  If  two  bodies,  coujoiotly  «qual  to  ibe  bulk  of  tlw 
earth,  vero  rapidly  traveling  through  Hp&co,  and  should  viol«Dtly 
OQRiii  together,  their  eolliniuti  would  evolve  itnougb  beat  to  convert  tbt 
united  mssa  into  lava,  or  heated  vapor.  An  aM«roid  falling  upon  tli« 
ann  would  geaerate  &om  4,000  to  0,UOO  timea  as  much  heat  aa  woolil 
oomo  from  thu  (!oni)>u»tton  of  an  equal  loass  of  bituminous  coal,  Uie 
forco  of  velocity  changing  into  calorio,  ThL*  view,  tbongh  adequate 
to  explain  the  origin  of  the  nebula,  doea  not  aooount  for  the  cziMcnM 
of  the  colliding  bodies.  It  might  be  ooDUsteDt  with  the  doctrine  «f 
tlie  eternity  of  matter,  in  which  case  tbe  colliding  planets  may  have 
beon  oouming  aliout  tlic  sun  for  myriads  of  ages  as  aggregations  oi 
matter  oorreaponding  to  the  luac  term  of  the  great  oosmio  cycl»— ia- 
organic  Eterility.  Could  we  understand  bow  all  the  pliinetJi  mlghl 
eventually  fall  into  the  sun,  we  might  suppose  the  present  aeries  of 
ofaangcs  is  only  one  of  several  cycles,  in  agTMment  with  the  specsl*- 
tioiis  of  certain  writers. 

Dr.  Mayer  earriea  hla  theory  much  farther.  He  does  not  eonline 
these  catoelysDiio  unions  to  the  ante-nebulous  periods.  It  is  suggested 
that  there  may  hare  been  similar  aocretiona  to  tbe  surface  of  our  planM 
after  the  introduction  of  life.  A  luxuriant  vegetation,  or  a  tbiokl.v 
peopled  oontinont,  may  have  been  often  Juried  boneath  the  fiery  cWrii 
resulting  from  tho  conflict.  There  are  frequent  ooourrenecB  of  a  simi- 
lur  ohariieter  at  tlie  present  day,  but  of  trifling  influence  upon  the  gra- 
cral  tempi^i-atiin-.  Every  solid  meteor  that  falls  from  the  sky  develops 
he.'kt ;  and  it  cannot  be  denied  cbat,  were  these  bodies  of  large  si»'. 
the  catamitooG  occurrences  depicted  by  Dr.  Mayor  would  be  ezp^ 
rienced.  Bach  one  of  these  cttiaolysms  would  interrupt  the  cyde  "f 
progress  as  set  forth  above,  and  carry  tbo  order  of  the  mutations  hart 
to  llio  beginning. 

Wbeu  we  study  the  scheme  of  worlds  revolving  around  the  ean, 
wo  discover  that  they  all  rotate  on  their  axc^s  in  the  same  direction ; 
Lhat  they  all  proceed  from  west  to  east,  their  orbits  being  nearly  clr 
otilar,  and  in  almost  the  same  plane,  which  is  nearly  ooincidont  will* 
that  of  tbe  sun  ;  that  the  sun  moves  on  his  axis  tu  less  time  than  say 
of  the  planets,  and  each  planet  rotates  more  quickly  than  ita  oatelliir- 
These  and  other  Escta  point  ont  a  coromnoity  of  origin  and  develop 
nivnt  ineiplioable  by  chance  or  the  law  of  gravitation.  We  suppMf> 
iJien,  that  the  sun  and  nil  the  planets  and  tbeir  satellites  composed 
originally  a  single  mnt*  of  luminous  fog,  with  a  diameter  cxooadtng 
that  of  tbe  orbit  of  Neptune,  the  remotest  planet,  or  not  less  than 
•  hrce  thousand  million  miles.  Tliis  would  correspond  well  with  the 
^posed  dimensions  of  the  smaller  Robnin  now  seen  in  tbe  skies.    TlM 
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hiatorj^  i>f  tlic  varch  itC  this  early  jivriod  was,  tlier«foT«-,  mei^ed  lu  thai 
of  the  aolar  syatviu. 

The  centrifugal  force  |>roduced  by  rotation  would  canse  rings  ol' 
gaseous  matter  to  separate  themselves  one  after  another  from  the  cen- 
tral nines,  tlie  liiHer  iiiniing  on  its  iixi*  more  rajiiilly  ailur  the  removal 
of  th«  exterior.  The  ae{>aratvd  ring  would  then  have  been  an  annular 
nebula.  As  many  as  six  rings  most  have  been  cooled  before  the  cartli- 
mass  separated  iieelf  from  the  interior  sphen-  carrying  the  tuhstBiice 
of  the  siin,  and  the  inlerior  planets. 

The  next  stage  of  growth  would  naturally  consist  in  the  breaking 
np  of  each  ring  by  itseli;  perliapi  iu  oonsequence  of  inequalities  in  dif- 
ferent parts,  and  condensation  into  a  sphere  of  greater  speoiflo  gravity. 
Tbe  falling  of  the  particles  would  add  heat,  and  perhaps  quickly  in- 
duce the  fluidity  of  the  maK«^  While  still  gaseous,  other  rings  may 
Ay  off,  to  become  nutHlitea.  All  the  nebulm,  by  constant  rotation, 
[nay  have  given  freedom  to  the  contained  particles  to  arrange  thrm- 
aelve«  according  to  their  relative  densities,  the  heaviest  atoms  falling 
to  the  centre,  and  the  lightest  remaining  at  the  surface.  The  process 
of  scparatioD  into  xoues  must  have  been  analogous  to  the  cooling  of 
liquid*.  Aa  fast  aa  their  superior  density  cansed  particles  to  deacend, 
the  lighter  atoms  would  be  disptaoed  and  sent  to  tbe  surfnce,  either 
to  be  cooled,  or  to  remain  permanently  in  a  higher  stratnm.  But,  at 
the  close  of  this  period,  there  must  have  been,  oatsidu  of  the  fluid,  an 
enormous  thickocts  of  gasos  which  did  not  liquefy  till  after,  the  cniet 
had  formed  to  a  considerable  amount. 

I^Rion  or  loKSous  Flcipitv. — At  the  commencement  of  this 
jieriod  the  earth  seems  to  have  been  a  flattened  sphere,  composed  of 
invited  matter  like  lava,  encircled  by  steam  and  easily- volatilised 
lw|liids  and  solids,  but  girdled  externally  by  an  ntmocplicrc  ;  rotating 
upon  its  axis  and  revolving  round  tbe  central  sun.  It  was  a  sun  of 
iImU^  emitting  light  and  beat,  thus  forbidding  the  distinction  of  day 
nod  night,  though  the  planetary  movements  inducing  the  ultomatione 
of  position  were  aa  will  marled  as  now.  Tbe  several  compounds 
conNtitutiug  the  material  of  the  earth  were  probably  arranged  in  oon- 
centric  sonea  according  to  their  relative  gravities,  jnot  as  we  new  ob- 
serve the  settliogs  in  a  copper  or  iron  furnace.  A  general  mixtnre  of 
rieb  and  poor  ores,  fluxes  and  fuel,  is  put  into  the  receiving-vault  \ 
when  ignited,  the  solids  mix  together,  melt  iulo  a  fluid,  tho  heavier 
inetuls  sinking  to  tbe  bottom,  and  the  slags  rising  to  tbe  surrace  to  be 
skimmed  ofL  So  the  metals  would  naturally  gravitate  to  the  centre 
of  the  fluid  earth,  and  aroni»d  them  might  be  several  xones  of  sncces- 
sively  lighter  compounds,  the  exterior  being  the  li-aM.  heavy  of  all,  and 
iinswcring  to  the  slags  of  the  furnace.  Tlie  speeiflo  gravity  of  thu 
whole  earth  is  uow  fi.US,  when  compared  with  water,  as  determined 
from  astronomical  sources ;  but  that  of  tbe  surface-rocks  is  lees  than 
lialf  this  amount :  hence  we  have  abundant  reason  to  believe  that  tbii 
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same  general  relation  of  tight  &ti<l  heavy  soues  still  4'xii>tA,  and  thii 
the  deeper  we  descend  the  more  aliuodsni  the  priiponioii  of  thu  dfu-^cr 
metalB.  Th«  germ  of  this  Airangement  was  imdoubtedlj  iudacetl  b 
tfa«  iKbulons  ago.  Tho  compression  of  the  snrfaoe-elvmeDts  into  ■ 
quarior  or  hall'  thi^ir  known  bulk  cannot  vxplain  the  great  weight  o( 
the  interior,  for  experiments  indicate  that  a  limit  to  thv  oupnott;^  of 
reduction  of  volume  is  soon  reached.  So  far  as  we  know,  tbu  reduc- 
tion of  \>\xik  hy  pressure  beoomea  less  and  less  in  proportion  to  th« 
prciMure  exerted. 

no.  4. 


AncDua  S(«HtTL4  m  Lt>4. 


Swne  interesting  observations  Jiave  recently  been  made  by  Pr 
Buubr^c,  of  Paris,  upon  the  analogy  between  certiun  U-rrcstrial  rock» 
uikL  thv  heavy  meteoric  stones  which  occasionally  Call  from  the  sky. 
Some  of  the  meteorites  are  neaily  pure  iron ;  otbars  either  contain 
grains  of  minerals  like  olivine,  or  consist  chieSy  of  the  olivine,  with 
only  occasional  particles  of  iron.  This  latter  class  are  silioat««  of  mag- 
nesia and  tho  protoxide  of  iron,  allied  to  the  minerals  olivine  or  peri- 
dote,  and  a  granular  oompouiul  of  anorthite  and  pyroxene.  Palrin,  *o 
long  ago  as  18O0,  called  the  attention  of  observers  to  the  identity  l<^ 
tween  the  composition  of  certain  meteors  and  substnnoes  ejected  froin 
volcanoes;  and,  ■□  18£8,  Yon  Reichenbach  sketched  theoretically 
i>om«  of  the  conclnsions  just  itrrived  at  experimentally  by  Danbrfc- 
Keiohenbaoh  showed  that  most  of  the  miuerHl  species  found  in  raeteon 
existed  also  in  the  trap  called  dolerite ;  henoe  ho  inferred  that  maasft 
of  material  allied  to  the  stony  meteors  are  located  deep  down  uadtr 
the  volcanoes  whence  the  lava  was  derived.  Daubrfe  has  manaftci- 
ared  in  tho  furnace  msseoa  apparently  identical,  both  with  the  mvtal- 
Ho  and  stony  meteors.  The  latter  were  most  succesefnlly  imitated  by 
melting  down  the  mineral  compounds  pcridote,  Cherxolitc,  hypenttbenr, 
basalt,  and  melaphyre.  Allied  Co  them  is  Uie  dumiie  of  New  Zealand, 
an  aggregate  of  olivine  and  chromiteL 
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The  Chemolilt',  a  volraiiic  iiggrcgatc  of  pcridotc,  onstaiito,  and  py- 
)Xe<i«,  IVoru  llii;  I^yri'iin.'*,  iti  iSpuin.  pn-iHiiU-d,  after  fusion,  Fpecimpna 
le  most  likv  iliv  meU-orilvit.  Tlitiie  i:-x[icninciilM  ituygwi  thai  thv 
IMtoni  luwi  orurr  been  fused,  ait  b  i-onitiionly  bilii-vi'd,  nnd  ihat  the 
|i|bi  differeno-'s  esietin^  between  tbem  and  the  )>eridutlc  rocks  mmy 
(eCTplnined  Ity  sapposing  tin-  tatter  to  have  cooled  in  tlie  prexenne  of 
OTgen  (or  air),  uhile  ibe  former  may  Iiave  solidified  where  the  supply 
t(OTrg*n  waa  limited-  When  melted,  the  two  mixtures  are  precisely 
llike,  and  we  may  conceive  of  the  ei:iMencc>  Wncaih  ns,  in  the  great 
nldron  whence  the  volcanoes  derircthvirliivn,  of  a  zone  of  meteor-lik« 

tiilnre^,  both  the  peridot«s  which  are  now  melted  and  oucjiv  ion  ally 
Ntught  tn  the  surface,  and  the  hi-avii-r  metallic  nianHcii,  too  ihisply 
(ttied  to  be  ejected  by  any  eoiivnlsive  ihroh  of  our  planet.  For  aught 
n  can  ««T,  the  heavier  iuet«ors  may  indicate  the  exact  character  of 
ill'  interior  nucleus,  jnst  as  those  black  «toiicfi  falling  from  the  »^ky 
brt  revealed  the  com|>osition  of  other  worlds.  Their  weight  would 
i«mipoDd  well  with  that  of  the  interior  inas«.  The  Hpceilic  gravity  of 
le  fe  from  2.S4  to  3.7«  ;  of  hiLMilt,  S.D  tt>  3.1 ;  the  [leritlotes,  3.9  to 
iki!  heavy  nteteore  from  7  to  S,     Hence,  while  the  {granitic 
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.  -  af  II(a*T  Mcult  or  Mneort:  B.  Rniriiin  of  tunny  Mfltvoni  C  ttivlnii  nl  I«n; 
•f  BmMI  (fid  Popbrrr:  B.  Bcflon  afi>n.n\W.  aod  Hartkct  or  Ihe  Kollil  Cniil: 
Bf  AcH  Q—t»:  O.  RtcIun«(0*tl>aalfl  Aold;  n.  Vievf.ii,  »l  Nltrvfca  »()  OitKM: 


may  have  cooled  near  (he  surface,  and  tlie  hanaltft  lower 

,  Ihe  itODy  meteors  would  form  a  zone  bem-alh  the  second,  and 

nMalHc  maMcA,  if  present,  may  constitute  the  central   nucleus. 

•Ul  not  forget   the  trachytes,  and  most  modem  lava?,  which 

Jd  Bndi-rlie  the  baialttt.    It  would  be  easy  to  calculate  the  thick- 

1  rvnoin-d  for  tin-He  dlBi-n-nt  xone«.  whow  general  average  should 

nil*  di-nniiy  of  the  eattb.     When  water  is  added  lo  the  peridote* 

>ne- meteorites,  the  rock  is  analogous  to  w-rpentinv.    We  may 
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remark  thai  the  crusi  abtiundH  luost   in  ibe  osidee  o£  tlioM  ai^f 
whioh  have  the  strongest  affinilj'  for  oxygen,  aa  the  alkalies  and  oH 
line  earths ;  while  in  the  peridotic  and  lower  soaea  the  proportiw  of 
these  elements  is  miiuh  loss,  uiid  tltnt  of  the  earths  aiid  invtals  \»  mveh 
greater.     The  tuiuttnU  oociipoMOg  the  superfioial  crjatAlline  ruclu, a* 
well  aa  wat«r,  are  generally  absent  from  the  meteoritea.     This  u  eq)e 
cially  noticed  in  respect  to  the  mineral  quarts  or  silica,  so  oommw  » 
the  surface.     According  to  these  views,  the  grsnit«s  mast  onc«  lior 
been  in  a  melted  condition,  und  the  rxoeaa  of  siUca  present  in  Um 
liitvc  asNumvd  the  amor^houa  form.     Many  geologiata  have  suppottil 
the  ulioa  ought  to  hare  crysiallixed  first,  if  the  rock  ooole<d  from  h 
aion.    It  may  bo  that  our  ideas  of  the  intense  heat  have  hew  »- 
agg«rated;  yet  thel'nbradorgraniutsof  NewIIampahirehavemaitfr 
been  shown  by  us  (o  be  situated  in  sheeta  over  a  plain,  prccjielir  Gl' 
the  erupted  lava  of  tho  present  day. 

We  have  dwelt  upon  the  present  concentric  structure  of  tlie  nni. 
because  it  was  probably  the  same  with  that  existing  in  tJie  IgDtoe 
period,  at  that  time  foscd,  but  now  largely  liolid.  The  order  of  tlM 
■Itemationg  has  alwayit  been  the  aonie^  It  eorrtaFpo&da  also  willi  ikll 
observed  in  farnaoea,  where  the  metal  sinks  to  the  bottom,  and  li  onr- 
l;ud  by  one  or  more  aucoessive  layers  of  slag. 

This  complex  sphere,  when  molten,  with  its  fiery  bitloVB  aad igur 
OUR  currents,  being  Hituated  in  a  fearfully  cold  region,  eould  not  £uilii 
radiate  heat ;  and,  lika  other  melted  bodies,  become  covered  wilfc  * 
congealed  crurit.  A  pot  of  melted  iron  taken  out  of  the  fire  los«a  boli 
and  a  cnut  speedily  forms  over  it,  shrinking  as  it  cools ;  and,  if  ll» 
exterior  be  broken,  the  red  liquid  may  be  poured  out.  The  same  tbiot 
may  he  wt^en  on  the  dumping-heupo  connected  with  melting-voiU 
Masses  of  slag,  with  their  entire  surface  congealed,  arc  plnctd  vf» 
the  ear  and  wheeled  to  the  end  of  the  pile ;  but,  when  thrown  do«s 
the  slope,  they  are  fractured,  and  the  liquid  interior  floss  out  lil« 
water.  When  a  stream  of  lava  flows  down  a  slope,  the  sorfteeiiri 
sides  of  the  molu-n  river  arc  soon  covered  by  a  thick  orust,  the  rert" 
Qf  cooling.  This  will  become  ko  firrn  tlint  men  may  walk  upon  it|  i* 
upon  ice  over  laked  in  the  winter.  During  one  of  the  eniptioM  &(■  ' 
Vesuvius,  when  lava  covered  the  town  of  Reaina — the  old  Htreal*^  i 
nenm — some  of  the  inhabitants,  driven  to  the  tops  of  the  hoesoi  ' 
escaped  by  walking  over  tho  stifiened  crust,  before  tlio  flow  had  ce»»«i  ' 
WhenrviT  the  lateral  wnll«of  th<>  strwim  arc  broken,  the  lava  wiUfc* 
out  and  change  its  eonrse.  In  this  way,  a  current  thniatoning  V>  ^ 
gulf  a  village  may  be  averted  and  directed  elsewhere.  Thia  is  a  p*^ 
lical  matter,  and  has  been  turned  to  account  in  Sicily,  in  wsidiic' 
from  Catania  the  threatened  calamity  rolling  down  the  slopes  of  &>*• 

Our  entire  experience,  therefore,  of  aoiilogoas  phenomena,  Itft^^ 
to  believe  that  a  crust  will  be  formed,  and  that  the  several  taw*  "^ 
oool  in  natural  order  in  later  periods.     Not  till  the  last  melted  la^ 
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Wtwvvn  tli«  <:ruHt  itii*]  *otiil  nuclouM  hu  tolidifiod,  will  vruptioas  of 
Uva  oeuc  to  flow  from  volcaitocK. 

As  lime  progressed  thU  cODge*l«d  crust  would  iDcrease  in  lUick- 
ness.  Eietng  unyiolding,  there  would  lie  fitaiii|)ed  upon  it,  as  pl&inly 
lu  the  form  of  n  pitcher  by  the  moulder,  the  peculiar  flatteniiti^  of  thi; 
ciirth,  UK  debirmiiied  by  the  rate  of  rotation.  As  soon  as  the  inlcriiid 
fires  wsre  uoooealed,  the  rotation  of  the  earth  would  giTO  rist>  to  llie 
alternation  of  day  and  uight — not,  oertainly,  of  the  «ame  length  as 
now,  since  the  bulk  of  the  sphere  was  greater,  and  with  a  reduction 
of  size  the  tendency  is  to  an  increase  iu  the  rate  of  rotation.  Uut, 
with  the  thick  atmosphere,  the  days  must  have  been  dark  and  gloomy. 

.^t  the  present  day  the  attraction  of  tho  sun  and  moou  produces 
the  phenomena  of  the  tides.  As  the  crust  is  rigid,  only  the  water 
upon  it  can  now  be  moulded  into  diS^rent  shapes.  But,  when  the 
whole  earth  was  pliable,  its  form  must  have  varied  daily,  mticb  more 
symmcrrically  than  at  present.  As  the  outer  envelope  stiSened  by 
cooling,  tidal  waves  would  form  with  great  difficulty,  and  eventually 
the  crust  would  become  loo  rigid  to  be  affuoted.  Perfect  rigidity  waa 
not  attained  during  the  whole  iiiorgania  period.  While  thin,  the  cruiit 
may  have  been  broken  by  the  attraction,  and  the  liquid  oosed  out 
through  the  crevices,  overflowing  the  surface,  and  returning  at  low  tide. 
So  great  is  the  power  of  tidal  attraction  that  a  rigid  envelope,  hundnulK 
of  miW  in  thicknes#,  would  bo  fraolun-d  by  it.  The  rents  fonupd  witu 
like  the  faults  observed  in  the  strata  of  the  organic  periods.  More 
or  less  fracture  probably  attended  every  tidal  attraction,  until  the 
ooean  covered  the  surface,  and  presented  a  material  easily  modulated. 

AOB  OF  Oheuicai.  Cuajcosk.— Following  the  age  of  igneous  fluidity 
there  sueooeded  another  of  great  ioterest.  It  opens  with  the  surface  dry, 
rongh,  and  ilftggy ;  the  interior  in  iDtence  fusion,  and  the  atmosphi^rc 
containing  all  the  water  of  the  ocean  with  numerous  volatile  com- 
pounds. Before  its  close  an  ocean  is  formed,  most  of  the  gases  have 
left  the  atmosphere,  and  chemical  agencies  acted  witli  great  intensity, 
and  so  nniversalty  as  to  characterize  the  period.  The  falling  of  the 
primeval  rain  dissolved  acids  in  the  air,  and  poured  upon  the  eU-mcnts 
never  exposed  to  moisture  streams  of  acidulous  waters,  well  fitted  to 
diMolve  out  large  portions  of  the  original  crust. 

In  order  to  aaoertaiu  the  character  of  this  primitive  rock,  we  must 
adopt  the  method  suggested  by  Storry  Hunt,  in  his  lecture  before  the 
Royal  Institution  of  Great  Britain,  and  consider  what  changes  would 
rosult  if  inteoM  heat  should  now  act  upon  the  cnist.  The  water 
everywhere  would  be  evaporated,  leaving  behind  its  eatiue  impurities. 
All  the  carbon  in  living  plants,  and  the  immense  supplies  of  coal 
stored  ap  in  the  earth,  would  become  converted  into  oarboiiie  aoid ; 
tbe  silioeoos  parts,  fused  with  limestones  and  other  rooks,  would  make 
■iliestee  of  lime,  magnesia,  etc.,  and  expel  the  carbonic  acid.  The 
vulpbur  would  form  sulphurous  acid  with  oxygen,  changing  «v«ia.'t.v>%\\^ 
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into  Kulpburic  »cid  a»  tli«  i^iDperaliire  moderated,  loumucb  u  «f* 
salt,  water  and  silica,  wheo  heacvd  together  in  a  confined  Bpace,  (om 
hydrochloric  KOid  and  sodinm  silicate,  it  is  probable  Ibat  in  Uimc  «3ri) 
limcii  the  Mlini?  ri-»idiicii  mrc  di'com]>o»cd, and  the  chlorine  se*  frwiB 
coRibitK;  with  the  hydrogen,  and  ihuK  mnntifiiclari'  bjdrochKinc  vai 
on  a  large  scale.  The  solid  bases,  therefore — time,  magnesia,  N<b, 
potash,  and  the  metale — wonid  be  combined  into  a  great  sUg,  aoi 
riotLs  miocraU  would  crystaltist^  out  'from  it  while  cooling.  Bjr 
of  h4>At  the  slag  would  contruot  irn-gnl&rly,  and  there  woul^  be 
qualities  upon  the  surface,  hills  and  vaUeya  without  system  or  o: 

Some  antbora  think  the  salt  would  be  volatilised,  and  form  a  w» 
at  the  base  of  the  stmo«phere.  llie  papers  of  Hani,  Forbes,  Wurti, 
Winchcll,  and  ot4icr»,  xhnw  that  autiior*  cannot  jet  ^tk  Rpos  thi 
di-iailo  of  th<Mi>  wondurful  changes.  Thv  sources  of  our  infonailki 
are  nK-agi«,  and  the  opportunity  for  diverse  views  is  eaay,  when  fact 
immenBe  period!)  of  time  are  concerned,  so  that  this  discordanc«  it  sm 
Btraogo.  We  cannot  regard  Or.  Hunt's  illuetration  as  perfect,  ua^ 
the  rvrth  may  never  have  been  a  fused  ntsas  of  equal  density  tbv>(li' 
out,  the  coneeoldo  sones  having  been  CMcntially  segregated  iaibc 
nebulous  period. 

The  atmosphere  may  possibly  have  been  arranged  in  tonca.  Ctfi- 
tAining  the  present  gases  encircling  the  crust,  the  carbonic  Mil  ^ 
rived  from  coal  and  the  carbonates,  the  Bulphnrous  and  hydrocUfi 
acids,  water  converted  into  steam,  and  povsibly  volaliliahlc  cto- 
ponnds,  ii  would  coustituti?  an  stmoaphere  of  extraordinary  dcW> 
and  insalubrity,  perhaps  six  or  seven  tines  heavier  tb an  at  prtKO 
We  may  suppose  that  the  law  of  difl'uBion  of  gasce  is  subordimtc  '* 
that  of  gravitation  ;  whence  there  would  result  four  ioik«,  VIL,  ^- 
phtiric  and  hydrochloric  acids  at  the  base,  surmonnted  first  by  (atl)au< 
add,  and  then  by  a  mixture  of  nitrogen  and  oxygen ;  and,  last!' 
steam.  This  dense  gaseous  covering  vonid  prevent  much  ot ; 
diation  of  beat  from  the  earth,  and  produce  a  unive-rsal  tropical  cUmsI' 

As  the  sti'sro  lies  nearest  tho  cooling  influences  of  spact,  hvot^ 
be  the  first  to  be  afil-cted  by  radiation.  Drops  of  water  woald  sgT^ 
gate  and  descend,  which  would  be  vaporized  again  exploeively.  »** 
brought  in  contact  with  hot  surfaces.  The  cooling  inttneooo  incitaAif 
\\*  power,  the  number  of  fulling  drop«  increasoa,  but  tbcy  coolJiaaat'j 
return  to  the  outer  fnvelope,  till  the  crust  ia  tuffieiently  thtolc  sad  at^ 
to  retain  them.  Thus,  at  the  beginning  of  this  tge,  there  was  a  t*"*" 
ble  confiiot  between  the  clonds  and  the  earth,  the  former  pouriag  io*> 
streams  of  water,  which  the  latter  refuse  to  receive ;  but  the  ck*'* 
*  eventually  gain  the  mnnxry,  and  the  earth  cullcniy  evolves  Bimiueiut 
masses  of  vapor  from  a  hot-water  balh. 

Imsf^ine,  now,  tbe  earth  capable  of  holding  tlie  falling  dro|is.  1^ 
water  will  descend  in  torrents,  for  there  is  to  bo  a  transferenct  ol  * 
entire  ocean  from  the  upper  atmospheric  «>n«  to  the  solid  earth,  wta*** 
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properly  Wlonga ;  ili«  waWn  abo?t  »m  m  be  eepamtcd  by  tlii>  "  firiim- 
iiWMit"  from  ibe  seas  botieaUi.  Next,  we  may  observe  cliemical  rt-ao 
tioiift.  Tlie  condensed  steaai,  in  litlliii^  ihroiit^li  the  lower  zoiie^^,  woulit 
()iesi)tv«'  the  Eulphiiric  and  liydrocbloric  gav«,  and  convert  the  raiu  intu 
|iowprfnl  acidK.  W  Iicd  tlii-sc  lidl  upon  the  Hlaggy  eruet,  tbc  DxcreBceueen 
will  not  only  be  removed,  lo  bf  dep«itiu»d  af>  Medimeui  in  the  lioUowe, 
hilt  ft  large  jiereeiitatfe  of  the  surfuee  will  enter  into  itntution,  giving 
rise,  not  to  an  acid  ocean,  but  one  containing  snlphatea  niid  oliloridcs. 
The  more  soluble  silicates  would  bv  converted  into  ehlorideH,  leaving 
upon  the  elnggy  floor  pilcH  of  «ilicH.  The  Kulphiites  may  have  lict-n 
liii'L;ely  ofthi:  heavier  metals,  not  excluding  the  others. 


itmtiii.  lUm. 


Pror.  WuMk  thinks  the  first  ocean  would  be  clianicteriw;d  by  the 
pfMlominMiM!  of  Ralphates.  Granting  this,  w«  can  tmdenithnd  ih« 
f^mvemion  of  the  sulphates  into  salphurete  in  Kubseciucnl  periods,  as 
well  a«  into  itypsiim.  Aqueous  dopoititx  of  tmlpliureto  of  copper,  iron, 
lead,  antimony,  etc.,  are  eommon  in  Eoroic  and  Paleo/oic  strata,  Tlie 
nci  ion  of  carbonic  acid  must  not  be  overlooked.  The  liqnid  acids  may 
have  di"integrate<l  the  silicates  of  the  alkalies  and  alkaline  earths; 
I'tit  the  conijK>und*  of  wlica,  with  alumina  and  iron,  an-  not  "O  ifaxtly 
deromposed.  As  soon  as  the  carbonic  acid  could  act  upon  feldspar  eoni- 
pound*,  we  sbonld  have  the  potash  and  s>oda  dissolved  out  aa  «imV)W 
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Bte«,  leaving  behind  heaps  of  kaolin  clays,  such  as  now  form,  for 
extae  reason,  from  lliu  dcoompuvitioo  of  griinitv.  Tliis  reaction  b  one 
peculiar  u>  dry  laud,  and  would  therefore  be  suluequent  in  cime  to  iha 
(iliunges  already  mentioDed.  Now,  the  potassium  and  aodiam  ouInhi- 
at«s,  when  brought  into  oontsct  with  calcium  chlorides,  ohaage  tlHir 
composition,  and  th«ro  rcitult  uutoium  ourbonates  and  todium  and  po- 
tusflium  clilorides.  These  carbonates,  being  insoluble,  will  be  precipe 
tuted  to  the  bottom,  and  thus  will  be  formed  tlie  piimitive  travertiiM< 
uiid  limestones,  while  the  sodium  chlorides  remain  in  eolation  to  this 
day.  Bare  what  has  been  converted  into  beds  of  rook-aalt. 

With  the  removal  of  the  bulk  of  the  aoids  and  posviblo  volatik 
compounds  from  the  atmosphere,  only  carbonic  acid  wottid  remain  v> 
rentier  it  impure  at  the  clote  of  the  era  of  chemioal  changes.  In  later 
puriodn  this  pari  of  the  atmosphere  has  also  been  removed.  The  world 
iH  not  yet  ready  for  life,  as  there  must  bo  farther  chemical  and 
obauical  changes. 

Thk  PoKiuTioN  OF  SKOiMKim).— Thc  next  era  brings  into  pb^ 
phase  of  action  destiiiud  to  be  the  chief  agi-nt  of  change  in  the  worl 
the  erosion  of  existing  ledges  to  form  new  rooka.    The  era  opens  wii 
a  continuation  of  the  atmospheric  decompositions,  whereby  we 
silica  nod  alumina  remaining  in  irregular  heap*  of  sand  and  clay,aiid 
th«  accumulation  of  calcareous  deposits  beneath  the  oceiin. 

The  formation  of  thick  deposits  of  Inorganic  limestone  is  estronielf 
interesting.  Solenlists  have  been  wont  to  ignore  altogether  the  exist* 
eaoe  of  any  deposit  of  this  charact«r,  since  microeoopie  researcha  1 
the  structure  nf  many  of  the  calcareous  miLSSus  oxpoMd  at  thfl 
indicate  an  organic  origin.  So  many  shells  and  coral  fragmonts  aid 
building  up  fossiliferous  limestone  that  Its  mode  of  growth  is  very  cl 
Uut,  after  one  has  spent  months  in  searching  vunly  for  trace's  of  o 
inms  among  the  marble  layers  of  Western  Vermont,  or  the  aaroral  li 
fiioues  of  Eiwitrn  Pennsylvania,  ho  is  tempted  to  suHpcci  that  some 
the  Silurian  limeetones  even  were  chemioal  deposits,  though  wanti 
the  oonoentric  struoture  of  stalagmite  and  travertine.  But,  batriaj 
thusc,  and  the  calcareous  dikes  in  the  Laurenlian  of  Northern  N 
York,  and  in  the  Situriaii  botis  of  Northern  Vermont,  all  the  pheDCin- 
eua  are  beet  explained  by  the  preaence  of  an  inorganic  limcatono  be- 
fore the  origiu  of  life.  Whence  came  the  materials  for  the  stoay 
liubitations  of  marine  animals?  There  most  have  existed  great  nusBe< 
•iT  the  crude  material,  stored  up  tn  the  rooks  and  in  the  waters  of  tliv 
flea,  to  provide  with  coveringt  all  the  testaoea  of  every  ago,  and  to 
furnish  the  thonsandB  of  feet  thickness  of  the  Eoioio,  Paleoaoio,  awl 
Mcsoxoic  limestones.  This  primitive  source  of  supply  is  now  con- 
cealed, but  much  of  its  material  has  1>ccn  used  over  and  over  agaitt. 

We  have  suggested  liuw  three  of  the  principal  rook -materials  have 
boon  formed — the  quarlv,  clay,  and  limesione.  We  have  tl>cm  yet  M 
rude  piles  of  nibbish,  neither  arranged  in  layers  nor  posBeftsing  any 
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eterrou)at«  form.  Next  comes  tbe  history  of  Uie  |)roc««SM  by  wliicli 
ptem  U  indnced.  There  were  hollows  and  vslleve  to  those  early 
biM,  mod  probkbly  vast  aod  deep,  but  not  irrogolar.  Tbe  constant 
kQ  <rf  nla  mmt  origioBte  brooks  aiid  Htn^mns,  couniing  th(,-ir  dowu- 
nrd  way  toward  tfa«  lowest  levels.  Aoiuiated  whU  iliis  descending 
lapolse,  they  remore  barriers  at  the  outlets  of  lak«B  and  pools,  exea- 
rate  gorge*  through  ridges  of  impcdimeitt,  and  wear  off  nomerons  frag- 
PMbU  from  every  projecting  point,  Thi*  eroded  material  would  br 
Btged  forward  by  the  current  tJU  the  lowest  possible  level  was  reached, 
piotnbly  tbe  bottom  of  an  arm  of  the  sea  or  bay,  and  remain  tliei« 
IvUle  tbe  basin  was  filling  up.  Thus  we  should  have  a  /ormatiott, 
eomposed  of  layers  of  the  eand,  clay,  and  limestone,  originally  a  cbem- 
iml  precipitate,  but  now  alteri^l  into  KciHmt-ntary  depootc  When 
tlw  fint  aaoessible  hollows  had  b«en  filled  up,  a  grvst  interval  of 
tine  had  elapsed,  and  tbe  external  envelope  of  the  earth  would 
■biak,  on  sooount  of  its  refrigeration,  and  fall  upon  the  collapsed  nu- 
jctoaa  IleDCC  new  valleys  would  be  formed,  iind  the  streams  would 
KBiy  the  detritus  into  them,  and  aiiDthur  net  of  strata  lying  upon  the 
•^Mo(  the  first  formation  would  be  deposited.  This  process  has 
■wo  going  on  uninterruptedly  from  that  day  to  tbe  present,  and  the 
ftNof  lhe«arth  has  been  rliungi-d  a  hundred  tirueH.  Ilow  long  this 
|»ilJstii  woot  on  before  the  introduction  of  life  it  is.  impoesiltle  to  say, 
l«r  the  eldest  strata  kuowD  to  exist  contain  tbe  remains  of  tbe  Eokoio 
rHtbafldiog  colonies,  in  tbe  formations  known  as  the  Laurentian. 
I  A*  aome  of  the  older  Laurentian  bods  are  composed  of  pebbles,  it 
■abtious  that  earlier  fonnations  exist,  from  whieli  tbe  sedimentary 
kMuial  has  been  derired.  Posnbly  we  may  be  able  ultimately  to 
kiparate  from  the  rarious  systems  of  tbe  age  under  consideration  those 
riisract«rixcd  by  the  pre««n<:e  of  the  first  cxiiiting  pinnle — since  in  the 
Dfdcr  of  Kature  tJiero  must  have  been  plants  before  animals.  If  we 
CeUow  tlie  analogy  of  tbe  duration  of  the  earlier  periods,  we  may  be- 
liiTt  that  this  EophytU  age  exceeded  the  EoEoic  in  lengtb ;  and,  fnr- 
ttsQore,  that  the  time  before  the  introduction  of  life  was  far  greater 
^kanwhat  baa  lapsed  subsequently.  If  the  law  admits  of  univenal 
■pyBcation,  that  the  simpler  tbe  organism  the  longer  it  baa  lived,  then 
wtmay  perhaps  claim  that  the  earlier  the  period  the  greater  has  been 
tti  duration.  Tbe  extent  of  work  performed  in  these  early  ages  baa 
CBUinly  &r  exceeded  any  thing  yet  known  of  the  operntioiis  in  tbe 
2«c  periods. 

The  aeries  of  changes  prior  to  the  introduction  of  life  may  therefore 
kit^tered  aa  distinct  agea,  as  well  marked  by  special  features  and 
*MUml  order  of  saecetsion  as  the  fwriods  defined  by  Paleontology. 
Tb  minute  details  of  the  history  are  wanting,  but,  with  such  sub- 
■intial  haws  of  probability  as  have  been  set  forth,  human  thought 
*ffl  coDstmct  thcorrtieal  systemx  that  will  command  nniverval  ac- 
MjitaaoiL 
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As  Qow  iiDili^nUMxl,  Ute  following  titles  nimy  exprc»  tfae  i 
i»tic  fcatur**  of  all  the  great  age*  uf  Uh-  world,  from  the  birth  of  i 
Ur  to  the  adretii  of  nma; 

Mattbr  oosvkjtted  DfTo  Vaporb. 

XBBtTUl   COMI-OHKD   OV  Till    INTtDK  SOI-AR  BrtTKM. 
ThK    RAHTIfKKRULJt. 

Pkriou  of  I0KSOU8  FtciDiTy. 

AOR   OF  ChMUCAL  CbAH9K8. 

Uboinxikg  of  thk  Sbuimkntart  Pbkiodi 

brntODUOTiox  OF  VraiKTATiox ;   or,  Eoph;^  PeriixL 

IxTKODOonoH  OF  Amihal  LtFB;  OF,  Eoiolc  PeriotL 

Pat.eozoic  Hau,^ 

Mbmzoic  Bba. 

Cemozoic  Bra,  cukpleted  ht  tbb  advent  op  Mam. 


WALKING,  8WIMMIH0,  AKD   FLYING. 

&T  S.  LBWIS,  J*. 

TilKOUGDOin'  tho  ntalnuof  K»ture  motion  is  indbpennble  j 
phytioal  nubility  and    orgaaio  exiateuce.      It   ia 
present,  uid  eqnally  among  molecules  aad  masse*  the  mind 
in  vain  for  evident  of  absolute  rwt.    It  bw  tweu  declared  that  *\ 
gaoio  life  is  a  remit  of  motion ;"  v«rtain  it  i«  that  motion  is  a  1 
(lition  of  life.     It  appears  iii  the  eudleas  mftnifestatioos  of  bssuty  I 
utility,  in  the  ^orld  of  living  creatures  of  which  oarselvM  an  a 
The  heavens  are  mora  bcantifiil  when  clouds  »rc  drifting,  and  the  ■ 
of  aDlmalu  give  u  charm  to  »  luiidttcupe  which  dii>3ppvara  in  the 
tiido  of  a  di-iert.     Slilluess  to  the  eye,  like  ulenee  to  the  e«T,  1 
at  laitt  paiitfully  oppressive.     We  scarcely  reaUm,  perhaps  we  1 
consider,  how  much  of  the  joy  and  value  of  «xist«oM  depends  ' 
the  movement  of  Ixniiga,  and   tlic  murvelons  perfection  of  tlie 
by  which    it  ia  efiected.     Walking,  swiraming,   and  fiying,  are 
moans  by  which  we  traverse  the  three  great  highways  of  Nx 
the  land,  the  water,  and  tJio  air.     If  we  change  our  position,  it  ii 
one  or  other  of  these.    Tlicre  i»  no  more  fascinating  chapter  of  1 
than  this.     The  mere  fact  of  animal  loooinolion  is  felt  to  be  to  I 
pression  of  beneficviioe,  and  of  adaptation  of  means  to  end* 
ftttrpaaaes  human  ingennity.  ~ 

What  likwA  of  motion  are  revealtMl,  what  principka  of  nwlu^ 
are  brought  into  action,  when  animals  wnlk,  swim,  or  fly,  has  ^'* 
discns^ed  by  many  writers,  bat  by  none  in  &  more  abW  or  inJen*'''i 
mamier  than  by  Dr.  Pottigrew,  who,  in  a  volume  soon  to  apvt*'  * 
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InionialioDal   Series,  has  givcD  tUo  reaolts  of  a  long   oourso  of 
obtervilioDE  atui  ttctdy  npon  the  Fiibjrct.' 

Tbe  three  modvs  of  progrcsKion,  ifiiwrcntly  ho  nnlikc,  aro  D«v«r- 
lUcM  Msentlally  the  tame.  Th«  liinVs  of  the  qnadrupet!,  thu  nings 
ff  the  bird,  sod  th«  fins  of  tbe  fish,  are  built  npon  the  same  general 
jlia  of  stmcture,  and  are  applied  fniidamen tally  to  the  same  DMb. 
Hmj  are  traveling  eurfaciit,  and  tln-ir  wide  ningi;  of  modilication  in  in 
Atct  relation  to  tin;  in<?dia  in  n')u<!h  tbfy  aiv  uHe<).  The  one  tntad* 
Vw  lolid  ground,  stioilit-r  the  water,  and  another  llie  yielding  and 
vlutte  air.  "  Bat  a'alking  merges  into  swimtning,  and  swiinniuig  into 
%iaK,  by  insensible  gradations;  and  these  modifications  resalt  from 
'Ibtfoct  tlint  the  oartJi  aRbrd»  ii  greati'r  amonnl  of  support  than  t]te 
,  and  the  water  than  t)te  air." 

oM  terrestrial  quadrupeds  oan  svim  as  well  aa  walk,  and  some 
ly.  Many  marine  animals  both  walk  and  swim,  and  birds  and 
t«  walk,  fly,  and  xwini,  indlKcriminatcly.  It  is  not  surprising, 
tterrforv,  thai,  between  tbi-  typical  foot,  wing,  and  fin,  iunumeniblc 
ludiScaiious  in  structnre  and  form  occur;  indeed,  so  gradiialt-d  are 
[tkej  that  it  may  bo  difficult  to  determine  where  ono  form  ends  and 
beginii. 
In  Fig.  1  wo  bars  •CTCral  illustrations  of  the  traveling  surfaces  of 
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A.  B.  C.  D.  K. 

I  fbRB  of  annprmiid  tx*.  m  dmr  Iu  lbs  detr,  ox,  oie.,  adnpiad  tptdiUj  for  Uad 
'  tor*  tfl  wtfaiAcA  tbot,  *•  (wn  In  Uw  ontlthorlqiiciliiu,  ale,  (dapkd  mon  paiUeo- 


BidlMa  iOiBef  IkDt,  u  MOD  In  iIm  oUer, 
r  taf .    Ur*  ihs  Ibat  )•  •qoillj  HrriuiiihlD  In  uiil  nnl  iiF  tli«  naUr. 
■•f  Ih*  MaL  wUdi  apma  aoa  cIm*  tn  Ui«  wl  of  uuUqd. 


Thb  UDaU  feet  of  the  (|uadmpcd,  the  webhcd  f<'(.-t  of  iho 
y  neb  as,  the  otter,  the  walrus,  and  tlie  triton,  indicate  with 
.inty  the  media  to  which  they  are  adapted,  and  perhaps  in  nothing 
^ modification  of  stmctiirc  and  form  to  habit*  more  apparent  than  in 
Ittclocomolive  appendages  of  animals.  Thu  webbed  «tni dure  between 
kke  loM  of  animals  which  live  i>arlialty  on  the  land,  and  of  some  ter* 
feMrial  auimals,  aa  the  water-tloj;,  is  wonderfully  eijjolScaut. 

TIm  wing  of  the  penguin,  Fig.  2,  is  scarcely  more  than  a  flipper, 
Hitbc  nmc  U  tmc  of  the  auk. 

&r  John  Lubbook  describes  a  species  of  utscct  whoxc  wings  are 

I  fl^fi^^  LoovDodan ;  o*.  Walldng,  SsimmiaK,  uiil  Pljrlng."    Bj  J,  BvU  Prttigiva, 
f-Z&.    laurnatbiaal  SdcniUe  Serica.    Nov  Tork :  D.  Apploton  k  Co. 
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aso<l  as  fina  onlj.  '*  Every  variety  of  motioa  pociUiAr  to  liin<I,  m 
wnt(T-iiiiv!gnliDg  aiiimsls,  as  sncli,  is  imitatcl  by  others  which  take  u 
the  ekments  in  quustion,  Bvconilurily  or  at  intorviilii."  It  is  probablji 
true,  however,  tbat  no  animiil  which  llrcs  indisL'rtminatcly  in  two  ta^ 
dia  attniiiK  the  bigbeat  dcvclopmeut  tor  traveling  id  or  ujinn  citbtr. 
In  >iioh  oasca  the  maximum  apeed  is  not  attained.  Those  aoinuli, 
says  the  author,  which  ewnm  the  boBl,  walk,  as  a  r\ile,  with  diffic-ultj, 
and  vice  veraa,  m  the  movements  of  the  auk  and  the  «cal,  in  and  oot 
of  watiT,  amply  testify.  It  is  evidciil  that  all  the  (mppn-tis]  gaptlH' 
ttreeii  typical  foniiB  for  locomotion  arc  bridged  by  forms  inti'rtnrdtatc^ 
and  the  author's  position  i»  fully  s»st«incd,  that  walking,  swimn 
and  flying,  arc  nwcntlaUy  tbo  8sm«. 


Fia.  t. 


Till  LiTTUi  I'KMumi.  Mliiilcil  vtolaiUrlr  Tnr  >>f  It 
Win;  Ibrm*  >  psrfnM  wnw.  ■nil  I*  employ: 


iiri_'    :li.i  .ii>.ri.'      :ri  III'.!  .,„.iitit  hlrd  EM 
\*   sitiii  {it  ■wiLLiruiciL^-  arLil  (jltLiif. 


Bcfort;  enlcring  npon'tho  question  of  the  movctnent  and  funciiou 
of  B|ic<'i»liK<'d  or^'nriN  fur  locomotion,  attention  in  invited  to  the  intcr- 
eeting  statenvont  thai,  hr>wever  wonderful  and  bi-autifnt,  in  its  war, 
the  bony  Hkelcton  may  he,  it  is  after  all  only  an  adjunct  to  locontOtion, 
and  of  motion  in  gene lat^t hat  all  the  really  essential  morententa of 
an  animal  occur  In  thv  itoft  parta.  "  Tht-  osseouM  vystom  is  therefore  1« 
be  regarded  as  seoondarj' in  iniportauce  to  the  muscutar,  of  which  i 
may  be  considered  a  diRcrentistion.  Instead  of  regarding  Ibe  m 
]Ls  adapted  to  the  bonen,  the  bones  ought  to  \h-  rpsnrdod  aa  ada; 
to  the  niiisctes.  Itonea  have  no  power  either  of  originating  or  pe^p«^ 
uating  motion.     This  begins  and  lermiuaies  in  the  nuiavlea." 

The  hones  arc  the  passive  organs  of  locomotion,  in  the  raoverai 
of  which  MiiiHcular  forco  is  expended.    In  land  animals,  as  a  rule, 
bones  are  harder  and  mure  elaiitie  than  in  nqtiaiio  speeics.     Tlie  ca 
laginouB  and  spongy  bones  of  many  t!<ihes  wntild  be  ill  atiited  to  b«u 
the  strains  and  shocks  of  terrestrial  progression. 

The  velocity  with  vrhioh  n  limb  may  be  moved  will  depend 
tho  aeuteneaa  of  the  an);IeB  of  itit  feveral  Wnra.     flcnee  the 
of  many  animals,  in  winch  the  angles  formed  by  Uiv  bono«  are  sMtft 
This  is  well  shown  in  the  skeleton  of  a  deer,  of  which  Fig.  S  i>  u 
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l«nt  iniiaintion.    U«re  we  have  not  only  the  ithnrp  nnglc»,  bat  lev^r- 
\ike  sdjnBtmeotof  tbe  sevenl  bones. 

From  lbc««  arises  tite  power  poe««sscd  by  minj'  inimflls  to  bonnd 
orlvap  i-nunnniis  rliKtAnci.**.  Thfi  kiiitgnmo  hii*  bi'cn  known  to  Icnp 
tTGDly  feet.  Tbe  jerboa,  when  purened,  will  yitan.  ovi-r  nine  feet  at  a 
koond,  and  repeats  so  rapidly  that  a  swift  horse  can  scarcely  oveitalie 
iL  Tbt-  grryhoiind  and  Ihc  liare  will  poKS  orer  suctccn  feet  at  a  stride. 
Auaala  of  great  wcigbl  and  moderate  itpced  hare  nearly  straight 
balw;  Those  of  the  deer  are  more  angular  than  those  of  a  horse,  and 
Aon  to  the  wing  of  a  bird  more  aogaiar  than  those  of  tbe  6oete«t 
^ilmpen. 

FiQ.  a 


L 


n  Dnn  (aflar  PuidH  %n&  il' Allan).  Tli<  bmm  tn  Uio  iiiir«ni!Up(  or  ihl*.  Iba 
ei  qittdn&Mj*,  TB  IncHtifd  Trry  rtbllqiji-ly  fnunnl  e%c\\  othtr,  jleicI  Towiin!  tU<-  KnjlDbr 
■ifMcboDva.  Ttali  vnocflnvoi  Inf^rr^M*  thvi  Inv-^m^v  <>f  ihi^  nnjHi-iiUt  atie^iti,  hue]  runrn* 
Dial  nplOIx  im  111*  nrnlDI  paiU.  U  anKincnii  elutlcllj.  illmlalubPF  (biTk.  tml  1n>lirMtly 
•«■«•  awtmdir  Of  attnvmeta. 

Tic  fornu  of  joints  which  predominate  in  tbe  animal  kingdom  are 
Ike  lunge  and  tite  hall  and  socket.  The  lnlt<T  gives  to  tlic  extremities 
ttiir  extraordinary  range  of  motion,  and  a  power  of  rotation  so  indis- 
pewabl<^  a«  we  will  see,  to  the  efiectivene*«  of  all  the  orgnns  of  looo- 
•otion. 

It  has  been  shown  tlmt  a  spiral  <-0[i figuration  occurs  in  the  hones 
bid  joints  of  the  wing  of  the  bat  and  the  bird,  and  in  the  estremilies 
if  most  quadru|iedit.  "  The  bones  of  animals  are,  as  a  rule,  twi»tifl 
krwi,  and  aet  after  the  manner  of  screws."  Tlius  it  is  thai  tlieir 
'-ri-i-n^  Htrfar«s  in  progression  may  be  tnmwl  at  almost  any  angle, 
.  from  the  r<-»iiitiMg  mtilin  in  which  they  move  as  much  pro- 
f<Jliiig  power  as  possible,  with  a  minimum  of  slip  or  waste. 

It  is  bccanM  Um  traveling  rarfaoes  of  animals  "  are  scn-ws  struct- 
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urnlly  and  fuiictioually  "  ihat  tbey  cao  seize  and  let  go  the  fnlm  i 
wkicli  (bey  >ot ;  particularly  it)  this  tbc  case  in  the  water  and  in 
air,  the  form  and  movcmunt  Iwing  snob  that  tbo  greatest  results 
8e«nrod  wilb  tlui  least  uxpendiluru  of  forvc  Tli«  innRolcs  oovrr ' 
boDds,  in  layen  or  strata,  and  run  lougitudinally  with  them,  aud  «i|^ 
each  other,  bat  also  at  every  degree  of  obticiuity.  The  spiral  fXivir 
ore  and  movetoetit  of  booM  of  animaU  have  bcco  carcfallj  analyi^ 
by  Dr.  Pvtligmn-,  and  aonio  of  hts  oonvluaivnA  arc  illtislratcd  in  Fig.  *. 


rw.t. 


a::;^s=^5== 


Wtmi  or  BiM»~-Shoni  bov  the  boon  of  Uin  irtDfa),  toraum  (M.  kud  hamtM,  m  in 
anil  t»na  ■  ooolcsl  Kmr. 


:  «r  Ki^TBiXT.— Show*  how  Iks  bouM  or  iba  int  (a\  tonson  t 

MiSMtWlMMttoRMiaaiiuHruiiitcrcw.   CiM or  oMald of  Ihr  lUHtetcoTur*  Win 
U«  liiuirt  of  ■  duur.    Sbow*  Uui  ths  InR  rcuUlcDlsr  aritf  la  conical  nl  «plnl  Is  Ito  ■ 


The  votuntart/  mu&olea  of  thn  wing,  be  finds,  are  opon  the  ni 
pftttern  as  arc  those  of  the  invoJuntary  moscle*  of  the  heart. 
oompared  the  bunes  removed  from  the  fon^limb  of  a  qoadniptd 
bird,  niih  n  cast  obtainMl  from  tbo  carity  of  a  hollow  miude,! 
left,  veittrieh:  of  tlit;  Iiuirt  of  a  mammal,  and  found  that  the 
and  the  cast  am  twisted  upon  themselves,  and  form  elegant  *cn< 
the  threads  of  whicli  run  in  th«  came  direction. 


Pu.  t. 


Diawnm,  ttiawlnE  Iba  ■t<i'*-oM  ordDDhtvinTKl  Mack  fn>dmi  bjrtealUISMlM  OtOii 
lUw  lu  mm  In  «tlklw  uu  rnnnliis. 


Tho  movement  of  tho  limbs  of  a  quadruped  is  in  carm,  wk 
coiitiiimsl,  fonn  u  figun>of'8,  or  a  «crica  of  them  ;  a  fact  in 
first  pointed  out  by  Dr.  Pttttign'w.     Qaadrtipeds,  sayB  the 
walk ;  fishes  swiro ;  insects,  bats,  and  binlx,  fly  by  ligare-of-8 
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nento ;  and,  in  huuian  locotnolton,  tlic  Knmcplivnoincnon  in  oW-rvrd. 
The  diaj^m,  i'lg.  £,  shoM-s  the  curvod  track  made  ttjr  ihah  wniking. 
'nia  aocnracy  of  this  is  easily  verified  by  observation.  As  the  limbB 
•ving  forward,  Uit-y  move  in  the  arc  of  an  ellipse ;  that  is,  in  a  slight 
cuPTe  witward,  atid  with  the  arnm  form  the  double  pnn,-es,  as  shown 
in  the  figure.  lu  the  inovemeut  of  the  liorat-,  walking  or  trotting,  the 
fifttne  phcnomenoQ  appears,  as  the  figure  shows. 


m. «. 


rH.f. 


n  Ttn  An  or  ncvrrnra,— In  thl>.  a*  In  all  lli«  iittHir  nxr*.  (tii>  bodr  otlhe  boru  U 
]ev«TTil  furvAfil  lif  n  CL\At:<•\^^^  (HiiltDf  of  titr  trunk  ind  «xltffDlIlca.  tli?  MlrcrulUvH  lU^crrlbhi^ 
a  dt^re-W-Hfrvk  t*,  u.  t,  0- 

The  wings  of  birds,  bat*,  and  insects,  describe  similar  Gurres.   Thoy 
are  produced  by  the  rotation  of  the  wing,  as  it  rises  and  falls,  so  that 
it  twists,  sercw-Iike,  on  iulong  axis,  ont-half  of  thi-figiirv  being  formed 
1     in  the  ascent,  the  other  in  the  descent  of  the  witjg. 

lNluna>  «v  Wim  UnrunirT  ar  i  Rkkd  wtni  Puhkui  Bul  vorm  ear  a  1Uu-ui>. 

The  double  curves  or  fignre-ol'-S  line*  which  thus  occiir  are  not 
more  coinddences,  nor  in  any  ecase  aocidental,  bul  ihu  vxpicnion  of  a 
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lav  of  roovumcJit  nf  verU-liralcil  ftnirailM,  nnd,  from  a  moet  cxtGOo! 
sorieit  of  obaerrBlions,  Dr.  PulUgrew  couclndes : 

"  "OmI  qnadrupeda  walk,  and  fisbee  evim,  and  insecls,  ImU,  m 
birtis  fly,  by  figunvoC-S  moT«roBOts. 

"  Tbiit  tfao  flipper  of  thr  itea-boar,  the  switntning  wing  of  the  p« 
guin,  uid  till!  tvtiig  uf  l]iL-  insect,  Itnt,  and  bird,  urv  tcrcw*  «(ni«fMnttf) 
and  resemble  the  blade  uf  au  ordinary  Krew-propvllvr. 

"  Tbat  tboae  organs  »re  wrews  functionallt/,  from  ibeir  iviMJtg 
and  uutn-i^ting,  uiid  from  thdr  rotating  in  tbc  direction  of  tbeirlct^ 
witcu  tlipy  aiv  made  to  ORoillato. 

"Tlial  tbcy  liHvi!  o  rccip roosting  action,  and  rorene  th^  plw 
more  or  li»s  eomplotcly  at  every  stroke. 

"That  tbc  wiug  dpscribee  afiywr€ro/-9  fmci  in  spseewkvn  the  ly- 
ing unim.il  i«  arlificislly  liKcd. 

"  That  the  wing,  wbeu  the  flying  nntmal  is  progressing  at  s  ti(k 
rate  of  speed  in  an  horizontal  direction,  doscribus  a  loop^  and  ibA  • 
wave  track,  from  the  fact  that  the  tIguro-of-8  ia  gradaally  opriudt* 
and  uiintnjnl  (tg  the.  animal  advanctt." 

He  constructed  artifioiul  flab-iulliL,  )inii,  flipprr;!,  and  wtng»— l1i-x!Ut 
andelastio — slightly  twisted  upon  themHeln.-^,  and  applied  tiieni  K- 
Gpectively  to  the  water  and  air  by  a  soulling  or  fignre-of-S  motiM 
The  cmvi'il  turfni.-4-.S  and  motcnienis  pt-culiar  to  the  living  orpB 
were  repniduoed.  Tlui  puivly  mechanical  tnovemenl  ithown  to  tW 
application  of  traveling  stroclurea  to  their  euvironmeut  aeBrcelyvl- 
railH  of  doubt. 

Man  i«  enabled  to  truvel  in  two  of  the  (bree  great  highway  <t 
N'alurv.  He  can  progreM  upon  the  land,  awloi  in  llie  water,  hot  (j 
he  eatiuot ;  nor  has  be  yet  invented  a  means  by  which  flying  it  pooi- 
ble.  iiy  Ills  applications  of  natural  laws  he  has  **  oiiiraced  ilie  ^ol- 
ruped  on  the  liiml  and  thi-  lish  in  the  sea,"  and  th«  oonclosionfromtk 
analogy  and  naluie  of  ihingn  i.i,  that  the  "tramways  of  tlie  air  will  ]* 
be  travci-seJ  by  man's  ingenuity." 

A  balloon  flo»tn,  it  docs  not  fly.  It  floats  because  it  iB%A/«rthttlft*, 
air;  a  bird  in  ■■tiiibli-dlofly  becauw)  itisyic/it-icrthau  theair,aDd  wngh' 
is  an  iinjjortaut  clement  in  all,  but  i'»pe<-ially  in  atrial  and  laml  bMH 
motion.  It  is  that  by  wbicb  tbe  extremities  of  auimals  aciac  andkU 
their  position  in  the  m^U  in  wbieh  tboy  move.  If  a  man  mn  m 
heavier  than  the  air,  tbe  movement  of  hiii  limbs  would  avail  blm  aotr 
iug.  The  earth  h  his  fulei-um,  as  the  ur  is  tbat  of  the  bird,  and  nXT 
that  of  the  flsli.  Progression,  therefore,  UDpliea  gravity  ami  tbe  poVK 
of  resistance,  n'liich  gravity  aflbrds.  A  body  ifhicb  floats  is  canM 
along  with  thu  media  in  whieh  it  is;  baring  lost  its  weight,  it  hasM 
its  power  of  sclf-euniroL  A  man  who  cannot  swiin  u  at  the  mcief  <f 
the  slightest  current  or  wave,  if  in  depth  at  wbtob  the  lifting  powcf  fl( 
the  water  mukcK  )iis  foothold  insecure. 

A  man  standing  slill  commences  to  progroM  by  throwing  hia  b«d] 
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•l{glitl<^  forward.  Sonu-  iiionK'iiium  is  thus  obtained,  tlio  timb  be- 
in}^  si  mull  aofioualy  advanced.  "Tliu  ihrowlng  forwnrd  of  tliL>  liody 
may  be  said  to  inaugurate  the  movement  of  wallcitig."  Thr  Kamo 
occurs  with  a  borac,  but,  if  at(ach«d  to  a  load,  gr^at  impetus  is  sttaiiiud 
by  the  body  before  either  of  tlur  limbH  U  lined.  Diomontum  thus 
relieves  muscular  strain  in  tbc  limbs  and  uoonomiiM-;*  fnrc*'.  How  com- 
pletely IhiH  principle  \%  applied  in  swimmiug  and  flying  will  bo  pres- 
«;iitly  uoiiCL'd. 

Id  ordinary  watkiug  of  tnaii  or  ipindrupi-d,  tbe  limlm  swing  forward 
without  muscular  effort.  Acoordiuj^  to  I*rot  Weber,  Ibey  xwing  by 
the  force  of  gravity  as  a  pendulum,  and  obey  tie  same  laws.  If  sus- 
pended tbey  OMoiltate  freely,  and  gravity  brings  thvm  to  a  position  of 
nst>  How  much  the  muscles  are  niivi-d  fmm  uxbauHtion  in  ordinary  lo- 
cotiwtioii,by  gravity,  becomes  obvious  wlieti  we  attempt  to  ovcrconn'  it 
by  climbing  or  leaping.  Tbo  foot  being  upon  the  groond,  tlie  litub 
rotates  upou  it  as  an  axis,  carrying  thu  body  forward  and  slightly  ele- 
vating it,  but  tlic  ek-vatioD  U  lu  the  nro  of  a  ctrtili',  ami  when  the 
other  foot  readies  the  ground  the  body  is  slightly  lowered.  TIiuk  in 
progression  the  trunk  coHtinually  rises  and  falls;  It  really  undulates 
along  a  given  line. 

But  other  motionH  than  those  referred  to  are  dertttoped  in  the  act 

of  walkiiii;.    The  moveuietiis  of  the  arms  and  feet  are  ooniplementary ; 

the  right  foot  and  left  arm  advance  together,  and  vkn  vfna.    This 

begets  a  diagonal  movement  which  produces  oscillation  or  twisiliig  of 

the  trnnk,  which  is  cscessive  in  awkward  walkvm.     To  repress  this 

owTillntory  i>wing  In  indiiip<'n><able,  if  grt-at  velocity  is  to  be  allnined. 

Traineil  runnem  fleit  their  arms  and  hold  them  steadily  at  their  great* 

est  s]>eed.  and  every  sehool-boy  docs  the  same  instinctively,  without 

considering  why  the  net  is  important.     The  cwif^vst-running  birds 

hare  small  wings;  those  of  the  oslrich  are  scarcely  more  than  nidi- 

ia«iieal. 

Wmt. 


Gmuma  or  Tta  Fou— (.Ulct  BanUI.) 

The  diagonal  Iwixt  or  movement  referred  to  ts  exprened  In  :t 
Bpinil  wave  of  nuitiun  which  iravencf  the  trunk  in  the  direction  of  its 
length.  This  motion  is  obvious  in  fliihcs  in  the  ^ct  of  swimming.  It 
U  m  resultant  of  motions,  which  are  in  all  vertebrates  ef^sentially  the 
same.  In  the  walking  of  a  cM  or  panther,  this  wave  of  curvature  is 
conliunona  along  the  spine.    It  is  really  a  lateral  undulation.    We  will 
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foUov  Ihia  curvv<l  mutiuo  In  t)iv  (wimmiiig  of  ii<iuatIo  nnmial*. 
IiutnitioD  of  Borvlli  (Fig.  8)i  sliowii  unly  a  !tinglc  curve  ul'-  thv 

Prof.  Owoii,  Gomm«ntmg  on  this  figure,  mya  the  tail  of  ibc  an 
mal  moving  from  a  to  t  causes  the  c«utre  of  gravity  to  move  forvan 
and  larus  the  h«ad  of  tbe  fisb  in  the  direction  c  to  4.  This  iniplii 
but  a  single  carve  of  ttic  body,  whi-i^ait  there  are  tvo,  the  one  coo 
pleraeDtnry  of  the  other,  us  ii«  (howit  to  be  tbe  cmtv  by  Dr.  PcU 
grow.  Hflsaya:  "Observation  and  ex{K-rinient  have  convinced  n; 
that  when  a  fish  swims  it  never  throws  its  body  into  a  single  ihut 
as  reprpccntod  in  Uorcili's  tigme,  bnt  always  in  a  doable  or  : 
carve,  a»  iKown  in  Fig.  0. 

Fn.9. 


//• 


X- 


^^^^' 


iwatmaia  or  vh*  sroaangc. 


tn  swimming,  the  body  of  the  fish  describes  a  waved  trtA 
a  medial  line.  The  two  curves  of  the  body  act  as  fnlcra  for  i 
other,  as  occurs  in  the  movomvnt  of  a  snake,  by  ita  nsual  latoral^ 
dulatioDS  when  swimming.  In  fishes  and  swimming  n:]>tD«*  uf  | 
length,  tlit-re  may  occur  more  ifaau  two  curves,  as  four,  but 
three,  each  enr*'e  having  iu  eomplemcntary  one.  "The  fish  la 
twl  from  nde  to  side,  and  a  tigurc^>f-8  traci:  is  formed  by  the  i 
mcnt,"  both  Btrokes  propolting,  bnl  with  uiiv(|nal  power  duHog  < 
counte  of  tbe  strokes  There  is  a  feature  in  this  movement  wbie 
equally  obviooa  in  the  movement  of  tbe  wings  of  birds  in  tbe  \ 
is,  a  corrent  is  formed,  as  the  tail  is  carried  to  one  side,  ag 
the  rfitnm-«troke  is  given ;  thus,  as  the  author  oliwmw,  "th«< 
be  said  to  work  witliunt  slip,  and  to  prr>duc«  the  preeiae  kind  of  i 
rents  wliicli  alTord  it  llic  greatest  leverage," 

And  this  is  true,  whether  the  swing  of  tbe  tail  in  swimiaii 
sideways,  as  with  the  salmon,  or  vertically,  as  occurs  with  the  i 
or  tlio  porpoitKT.     The  fins  act  us  balano^n  of  tbe  body,  Imt  I 
poise  ia  impaired  if  they  are  injured ;  and  (he  removal  of  tbs 
Owen  observes,  destroys  the  power  of  locomotion. 

The  specific  gravity  of  acpaatic  animals  is  nearly  that  of  the ' 
tbcy  inliflbit,  or  is  made  so  in  many  cases  by  the  gascoas  content 
their  »ir-b).iddcre.     Nevertlicless,  momentum  ia  an  important  i 
in  Bwiininiiig.     It  originates  in  the  moroment  of  th«  fins  and  tail,! 
not  from  tfarowiBg  ti>e  body  fiHward,  as  occurs  in  tbe  initial 
ment  of  walking.    The  momeotom  and  velodtj  attained  by 
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Ctboare  astouUbinglf  great.  A  blow  from  the  head  uf  a  8|iemi-wkale 
wej  cadanger  a  strong  nhip,  and  the  en-ord  of  a  ewgrd-fieh  baa  been 
driw4i  throngb  tbc  oak-planks  of  m  Toucl  moro  than  twoWc  iocbos  in 
one. 


nu.  10 


™  hOMU. — Hun.'  Ill'  lull  \%  princliHlI)'  nipiKOd  la  •wtiafnlDE>  Itic  KOWrlor  cittimltlw  MliC 
rBdlmeutu;,  nd  mamtUIS  tbs  pectonl  lliu  of  A*hs>. 

Wbcn  tlic  flyiBg-Gtili  riHc«  m  tlic  air,  it  is  by  thu  momentum  it  at- 
Uium  tbe  water  by  tb<:  luHhing  of  its  fins  and  tail.  Fairly  in  tho 
(it,  ilswingt  give  it  support,  and,  in  tlic  o[iimou  of  Dr.  Petligrcw, 
Mm  true  piniooB  within  certain  limits,  but  are  too  unall  to  eustain 
Ibt  crcatore  iDdcfinitcly. 

Tho  traoMtion  from  swimming  to  progrcKsion  in  th*^'  air  is  natural 
MJeaiy.  Tbu  mt'tbod  I>y  which  iho  llying-liNh  Hhcs  from  tb«  water 
■  milar  to  that  of  the  albatross,  tbaC  prince  of  flying-birds,  and,  in- 
^,  to  pGrhsps  all  other  birds,  when  in  the  act  of  taking  flight  upon 
l^WBter.  Momentum  is  oblaiued  by  raEhing  forward  with  both  feet 
■d  wrnga..  TIiw  slbiitrottn  frtqiu-ntly  goc«  in  this  way  many  nidn  bo 
fxB  it  b  birly  launchL-d  upon  ilie  air.  Tbt-ii,  wltb  powerful  stroke*, 
i  lins  abox'e  the  waves.  It«  expenditure  of  force  is  chiefly  in  rising, 
■hni,viibont  further  effort,  except  to  screw  and  anscrcw  its  pinions 
^Milbe  wind,  it  floats  facing  tbc  gale.  For  more  than  an  bour  it 
vSaiil  with  wiDgo  apparently  motloulesa,  and  it  seems  most  at  rest 
■im  (lie  winds  arc  highest.  In  this  case  it  is  sustained  by  ibe  roo- 
tKAium  it  attained,  and  the  wonderful  kite-like  position  and  adjust- 
bfot  of  its  wings.  But, it  manifestly  coald  not  maintain  its  poviiion 
■Hhi*  way,  if  moving  before  this  wind,  or  in  a  perfectly  calm  atmoH- 
fIttNL  TItc  wiiiga  mnal  then  be  called  into  play  to  afford  lifting  a« 
vcflkS  propelling  power.     The  momentum  must  be  supplied. 

Birda  ris«  from  the  ground  most  readily  facing  the  wind,  but  nsually 
tn  or  leap,  and  tbe  vings,  by  vigorous  strokes,  continue  the  impulse 
■■MTtd.  With  the  firtt  down-strokv  of  tbe  wings  the  body  is  lifted, 
MJ  some  velocity  attained ;  when  tbe  wings  rise,  the  body  falls  some- 
■cW,  but  is  at  tbe  same  time  advancing.  This  Hkc  and  fall  of  the 
hdy  in  flying  continue,  and  tbo  body,  in  progrcsxing,  undulates 
iibove  and  bolow  a  given  line.  In  tlie  flight  of  binla  with  large  wit^ 
Mil  alow  ttroke,  It  i*  easily  observed.    The  Illustratioa,  Fig.  11,  shows 
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tb«  position*  of  llio  wiug«  of  tlic  gull  in  tliv  course  of  a  complete  < 
ItttioH : 

rtm.  11 


SaovTXa  TDK  Mom  tm  ixm  PaarEXrurrun  □□wcrios  or  vm  StMsm  or  ma  Wm  a  m 

Fuuirr  or  xizt  Uuu. 


Whep  tlie  down-stroke  is  coKi])Iet*d  tlie  bird  Ubs  been  rdaeil, 
is  lowc^red  again  when  ttio  wiugtf  hitve  attain(>()  their  maximum  cV 
tion.    Thiis  it  iit  seen  bow  ilircctty  gravitjr  midn  in  flight.    Tbi'  body 
is  the  weight ;  the  wiugs  are  long  levers  atischvd  K>  it  nt  one  cmj; 
tbe  air  is  the  fnlcruni.    I*'^g.  1 2  shows  the  undulatory  track  of  a  flying- 
bird: 

FN.  a. 


i 


Bird  it  a;  dowD^lruka  of  ilwwlus.  S.  lIRa  ibt  hird  iuc~tbg  track  of  lb«  bM  bcife  In  d)tw- 

The  iiittnnt  the  descent  of  ih«  wing  begins,  the  Iwdy  moves  s^H 
wanl  and  forwunl ;  but  it  is  shown  by  the  author  that  some  fomnl 
raotioQ  results  also  from  the  up-etrolce.    Certiiiii  It  is  that  the  npwan) 
movement  must  not  counteract  the  other.    There  is  no  provUiou  ioi 


JTm.  a. 


Lbr  Wisa  or  Tui  AuutHOH.— d,  r,/, -intorloroi  tblf  k  nuui|<ii  sf  nlnloo ;  t^iKA 

Ibia  inarjlii,  cumpoind  of  Ibo  prlnurrC)-  MCuuilary  (i>.  tad  MctiN}  («)(MUian- 

vaste  of  encrcy.  The  form  of  the  upper  surface  of  tlic  wing  it  f>^ 
vex,  the  under  sitrfikco  being  concave.  Tlie  value  of  thiM  will  be  *P 
parent,  as  the  Puico  of  Argylc  suggests,  if  we  altenpt  to  raon  ll'< 
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or  oonvez  udc  of  un  ambrcllu  agiiiuKt  thu  wind;  one  aide 
'  air,  the  other  diKchargis  il.    Tlii^  wiiig  of  tlii;  iill>3tru«»  fbowa 

how  coi&pleu-ly  llie  fvutlien  arc  ihljUHteil,  on  Uio  uji^er  aidv,  to  arold 

laj  bi^tl  upon  Ua>  ai  . 
Tbu  arrangeDii-itl,  vilh  tbo  flexibility  and  scr«w-liko  inotioD  of  the 

nngiof  the  gull,  Bbown  in  Fig.  H,  explains  th?  esccediugly  »mall  re- 

SK1IIC6  experienced  in  the  u]>ward  tnoTvmcat,  und  a\»o  tbu  forward 

ia^etu  vhich  it  communicatee. 


ri«.  u. 


Smvi  tds  Tvuns  Una*  «  Somr*  foiu»i)  bt  tu  Wixo*  <iv  saa  Qeu. 


Il  is  ill  tbe  down-stroke,  or,  as  Dr.  Pottigrcw  insists,  in  the  begin- 
^i<A  tbe  down-stroke,  that  foicc  irt  ebicDy  expended.  This  move- 
Ettnt  is  esacntially  »  muscular  iicl,  and  by  this  fonie  aluoc  no  Urd 
*»iild  tmuin  loDg-oontinued  flight.  Tlic  lark,  whose  flight  Is  U|iward, 
"m  deaoends to  the  earth.  Il  lifts  itself  against  gravity,  simply  by 
'•KixlitDre  of  vital  force.  But,  the  inoment  forward  motion  is  attained, 
lUnT  forces  relievo  Ibc  atmiii  npon  the  pinions,  und  ihcir  inclined  sur- 
fcoCT  convert  gravity  into  a  propclliog  power.  It  is  obvious,  liowcvcr, 
i^fli^iht  it  attended  with  couaiderabK-  miiscular  exurtiim.  Mtgrat- 
l^liird*  alight  in  unsuitable  posititius  for  rest,  but  the  sM'allow  will 
If  1,000  miles  in  a  single  journey,  and  the  condor  attains  an  altitude 
■fni  mile*. 

TItv  heron  will  stritu!  the  air  60  Limes  in  a  minute,  which,  with  60 
l^itrokes,  glrc*  120  movcmeuls,  and  this  is  contioued  through  long 

Ugbts;  and  the  ramc  is  trov  of  nmny  duoks  and  land-birds  which 
tttke  tbe  air  with  t-xtrcmc  and  appareutly  exhausting  rapidity.  So 
•Wift  arc  the  motions  of  the  wings  of  (he  huniining.bird  that  ihey 
|>twluc«  only  ft  blurred  spot  Ix-fore  the  eye. 

Tbst  vinga  act  as  tnu:  kites,  wbeo  in  motion,  u  a  familiar  obser- 
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vation,  bnt  they  arp  kites  which  continuiiltj'  rhangc  ihrJr  rnHaofi  vat 
|>o«ition  in  rc«pcct  to  th«  air,  wliit'h  ariiliciiil  kites  dg  nul.    An  ia*- 
portnni  dilTorcnce  h^tn-cen  tbein  U  ibe  rigidity  of  tbe  one  and  iIm! 
,  vooderfut  flexibility  of  ibe  other.    The  kite  rites  as  its  oblique  sar&c« 
is  presaed  against  th«  elastic  air ;  the  same  ts  tmc  of  the  wins.    Hut 
the  wing  rotates,  *q  that  the  px>pcT  oliliqiiity  of  it«  parts  ts  coulbuily 
nwintAiitcd ;  it  rolls  on  and  off  the  wi»i) ;  it  rolat««  not  only  tbrooRi- 
OOt  It*  length,  but  lit  each  of  its  parts.     Tlic  qoills,  which  are  godtu^ 
rotate,  and  preatcflt  cloded  or  oblique  sorficee,  which  hold  or  dLscfcii]ft 
Itie  air. 

Wv  havf  spaco  for  bat  ono  more  of  thv  numi-roiu  disgraiDS  tti 
figure*  which  Dr.  Pettigrew  ban  prepared,  illustrating  the  pheoonitoi 
of  flight.  Fig.  16  is  of  the  extended  wing  of  a  partridge,  scca  fno 
bsDcalb  and  from  behind. 


Tbo  wing*,  whiii  flt-xcd  and  vxtvnded  in  flight,  aasuinG  eurredtf- 
faeea,  wbiob  change  at  each  iustant  and  carve  the  air,  as  does  tbtid 
of  the  6sh  the  water,  into  complex  wave-lines ;  and  such  ta  ibc  vatD^ 
ore  of  the  wing  that  these  results  am  tnvviiablv  when  it  it  pet  in 
.  motion.  "  The  innaclc*,  boncK,  ligamenta,  and  fealliers,  3r«  so  adjofUd 
with  reference  to  each  olber  that,  if  the  wing  ia  moved  at  all,  it  aait 
move  in  the  proper  direction."  Tie  bird  no  more  thinks  of  iti»» 
tions  in  flying  than  we  do  of  ours  in  walking ;  tltc  actions  are  n»«h»o- 
leal  and  in!>liri<:tiv<-.  An  opinion  lonjc  prtrailed  that  heated  air  id 
bollow  bones  of  the  bird  gave  it  buoyancy  and  power  of  flighu 
is  shown  to  be  a  fallacy. 

Three  principal  forces  are  expressed  in  flight :  mnscular  and  d 
force  of  the  wing,  weight  of  the  body,  and  rcooil  of  the  air.    By 
mechanical  sirncture  of  the  wing,  tbuse  forces  act,  react,  and  cemtmA 
Thus  birds  traverse  the  aSrial  ocean ;  the  wild-goo*«  drives  hit 
along  invisible  tracks;  the  albatross  and  petrel  are  at  bomeia 
gale,  uiidiaturhcd  by  it«  clnmor ;  and  the  condor,  with  eaay  m 
treads  with  his  pinions  tlie  clastic  Soon  of  the  upper  air. 

The  more  rapid  the  strokes  of  the  wing  the  gn-ntor  the  aflhi 
meoL    yot  so  with  one  of  the  most  ingenioos  of  hnmaa  contri 
for  progression.     The  screw,  if  urged  beyond  a  i-ertaio  Ti-lorily, 
and  carries  with  it  the  water,  and  its  prop<'lling   power  i.«  lott 
wanU  the  flexibility  of  the  wing  and  the  fin— the  adairtadoD  to 
oomplete. 
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REPLIES  TO  THE  QUARTERLY  REVIEWERS. 

Br  QEBBEKT  SPENCEK. 

TiyiTU  the  concladiog  paragrapfa  of  the  previoiu  article  replying 
'V  to  crilicisms  I  had  hoped  to  end,  for  a  long  time,  nil  c«Dtro- 
KDul  writ  log.  But,  wliil<i  it  was  in  the  printcr'it  b]iiid«,  two  criti- 
(■hds,  more  elaborate  than  Uiose  AatAl  with  above,  made  their  appvar- 
u^\  and,  noir  that  the  postponed  publication  of  this  latter  half  of 
Ike  irticle  afibrds  the  opportunity,  I  cannot,  vithout  risking  mieiutcr- 
preiatioiis,  have  thcso  criticiKinH  unnoliwd, 

E«p«cially  do  1  feel  called  u|ion  Ly  counrrs)-  to  make  somi!  n-MponM 
(0  ooe  who,  in  the  Qtiarteriy  Ji^cietc,  for  October,  has  dealt  with  me 
■n  a  spirit  which,  Ihongh  largely  antagonistic,  is  not  wholly  unfiympa- 
Utetic,  and  whu  manifi-Ktly  iiims  lo  uRlimatu  justly  the  views  he  op- 
poses. In  the  space  at  my  diitpofal,  I  cannot  of  courvn  follow  bim 
thraogb  all  the  objections  he  has  urged.  I  muHt  eonteul  myself  with 
brief  conunenta  on  tite  two  propositions  he  undertakes  to  establish. 
Rii  enunciation  of  tboMO  runs  ua  follows ; 

"  We  wiMiM  eapedall?  direct  ntlvntion  to  two  poinl*  to  bolli  of  wMch  we 

■T«  CMJdoDt  ol:j«etlons  mny  bo  nia>l« ;  anil,  nlltitnigh  Mr.  SpeociT  has  Iiimeelf 

ttlUes  («a»d«red  mvh  obj««tioiiii  |uni)  t!i«r  mny  wvll  have  *track  many  of 

ffintdM*  also),  we  netenlielcM  do  not  obecrv*!  iUtx  hu  liua  anywhere  noticed 

<tfniinil«d  for  llxin. 

'IW  two  poLnte  we  select  are : 

"L  JTuiX  Ati  tyt(tn  tMcIra  tht  dnial  i(fa(l  truth. 

"1  That  it  U  radUaUy  and  ntftuarily  appoied  l«  alt  umit4  priaeipltt  <if 

Ob  thi«  paMMge,  ending  in  theiie  two  tlartling  aasertiontt,  let  tnc 

int  remark  that  I  ani  wholly  wilhout  this  cons ciousn ess  the  reviewer 

Ucribes  to  me.     Ketuemberini;  that  I  have  expended  some  little  labor 

iideteloping  what  I  conceive  to  be  a  system  of  lruihi>,  I  am  somc- 

*hit nrpriscd  by  the  suppodtion  that  "the  denial  of  all  truth"  i»  an 

■fUcatton  which  I  am  "donlttlcM"  aware  may  be  alleged  against 

tiii  «T»t«sn.    Rememlx-ring,  too,  that  by  itii  ])rogramme  this  system  is 

liown  to  close  with  t«'o  rolnmee  on  "l*he  Principles  of  ^Morality," 

Ikttaieroent  that  it  is  "neeessarily  opponcd  to  all  sonnd  principles 

BfiBOraU"   natiually  astonishes  m*;,  and   still  more  thv  statement 

BUIam  doobtlcst  conscions  it  may  be  so  regarded.     Saying  than 

Mehby  way  of  repudiating  that  latent  skepticism  altribated  to  me 

If  ifce  reviewer,  1  proceed  to  consider  what  be  eaya  in  proof  of  these 

fiepOMlions. 

On  those  seeming  incongmitics  of  Transfigured  Reatism  com- 
amted  on  by  him,  I  need  say  no  mon?  than  I  have  already  said  in 
ttply  to  Mr.  Sidgwiok,  by  whom  ab>o  they  have  been  alleged.     I 
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,  will  limtl  myeolf  to  tho  oorollar}'  be  i]raw»  from  tfac  dQClrine  <^^h 
RclAlivity  of  Kimwltdgv,  a,»  Inlii  W  nii*.  Rig)itlr  poimiiig  out  that 
I  hold  tilts  in  c<^mmo»  with  "  Mt-'ssn.  Mil),  Lewes,  Bain,  and  lTux]«f ," 
but  not  adding,  as  he-  sliould  bare  done,  that  I  liold  it  in  common  with 
Hamilton,  Maneol,  and  tho  long  li»t  of  prcilocccsors  through  wboiD 
Hninitt')!)  traced  it,  tlii.'  rt-vicwvr  |)r»c<M>)H  to  inftT  from  thiti  doctnno 
of  relativity  that  no  absolute  truth  of  any  kind  can  be  aaacricd — tiot 
even  the  absolute  troth  of  the  dootiine  of  relativity  tteel£  And  ttiw 
he  loaves  it  to  be  §upposcd  by  his  reader  that  this  inference  telle  espe- 
eiully  ngainfit  the  eysttim  be  is  critit^ising.  K,  however,  the  roriowai'l 
inference  in  valid,  thin  "  denial  of  all  truth ''  m»*t  be  charged  ugatMt 
the  doctrines  of  thinkers  called  orthodox,  as  well  as  against  the  doc- 
trines of  those  many  philosophers,  from  Aristotle  down  to  Kant^  who 
hKTO  raid  tho  same  thing.  Bnt  now  I  go  further,  and  reply  tfail, 
against  that  form  of  the  doctrine  of  retatiTilr  held  by  me,  this  allegft- 
tlon  cannot  be  nude  with  tlie  same  efieet  aa  it  can  against  pracodin^ 
forms  of  the  doctrine.  Kor  I  diverge  from  other  relativists  in  assert- 
ing that  tho  existence  of  n  non-rclatire  is  not  only  a  positive  dc^tve^ 
nncH' of  oonHciousness,  but  a  deliverance  transcending  in  certainty  ill 
otht-r*  whatever,  and  Is  one  without  which  the  doctrine  of  relativil; 
cannot  be  framed  in  thought.  I  have  urged  that,  "  unless  a  roal  N' 
relalire  or  Absolute  be  postulated,  the  IteUtive  itself  becomes  a1 
lute,  and  so  brings  the  argnincnt  to  a  contnidieiion ;  *"  and  elt^ 
where  I  have  described  this  consciousness  of  n  Xon-rclattre  msni* 
fe*t«d  to  us  through  the  Kelatlve  as  "deeper  than  dcmonatrat ion- 
deeper  even  than  definite  cognition — deep  as  (ho  very  nature  of 
mind  ; "  *  which  seems  to  me  to  he  saying  as  einpbntically  as  possible 
tliiK,  while  nil  other  trtitbs  may  be  bold  as  relative,  this  tratb  must  be 
held  aa  absolnttu  Yet,  strnngcly  enough,  though  eoutonding  tlna 
against  the  pure  relativiatH,  and  holding  with  the  reviewer,  thi 
"  vvery  asserter  of  Buch  a  (purely-relative)  philosophy  must  be  in 
position  of  A  man  wh»  saw*  ncroM  tho  branch  of  a  tree  on  wbich 
actually  sirs,  at  u  point  between  hiin»elf  and  the  trunk," '  I  am  siitgl 
out  by  him  as  though  this  were  my  own  predicament.  So  far,  ihffi. 
from  admitting  that  the  view  I  bold  "  involves  the  denial  of  idl  tnith,*^ 
I  assert  that,  having  at  the  outset  posited  the  eoexistcnce  ot  subjM 
and  object  as  n  deliverance  of  contoioosooss  wliiob  precedes  all  r«aMM 
Ing* — having  subsequently  shown,  analytically,  that  this  postnlatf  ■ 
in  evt-ry  way  verified,*  and  that  in  its  absence  the  proof  of  ndutivirf 
is  impossible— my  view  is  dislingniphed  by  an  exact ly-oppo6itc  trut.  1 
Tlic  justification  of  bi*  second  proposition  the  reviewer  commeneMJ 
by  saying  that  "in  the  first  place  th«  process  of  Evolution,  as  nnda 
stood  by  Mr.  Spencer,,  compels  him  to  bo  at  one  with  Hr  Parwlo  9 

'  ■■  RfM  PrindplM,"  g  sa.  •  IWd,  g  OS.  J 

•Oompure  "Prmoiples  of  Psyohology."  gg  M.  00,  Ml,  Wl,  *<XI.  I 

*  "  Flm  FrindplHt,"  %%  89,  40.  '  "  rriociples  of  PUToboiosr,"  part  viL     I 
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Uldadalof  ibc  «-xUivii(-(-  Df  imjr  fuii(liiiiK'nt»l  an^  cMential  <listinc- 
tlon  'betmen  Duty  umi  Pli-jisurt"  Following  thU  by  a  Htatomt-nt 
respecting  the  genesis  of  moral  Ncittinu-ntit  aa  uiiilcrttood  1)y  mo  (wliirh 
is  extremely  unlike  the  one  I  have  given  in  the  "  Princiiiii-a  of  Psy- 
chology" {%  215,  g^  S03-51-i,  and  %^  i-U-HZi),  the  reyiewer  goes  on 
to  «ny  that  "wc  yield  with  miicli  rcluctniioe  to  the  neoeesity  of  afiii'm- 
[ng  that  Mr.  Spencer  given  no  evidence  of  evvr  having  acquired  a 
knowledge  of  the  meaning  of  tlie  t«mi  '  nioniHty,'  according  to  the 
tnie  sense  of  the  word." 

Just  noting  that,  as  shown  by  the  context,  the  assertion  thus  uiado 
is  made  against  all  those  who  hold  the  Doctrine  of  Evolution  in  its 
DDqualified  form,  T  reply  that,  in  f  o  far  m  it  eonei-rns  me,  it  is  one  the 
reviewer  would  scarcely  have  made  had  he  more  carefully  examined 
the  evidence^not  limiting  himself  to  those  works  of  mine  named  at 
the  head  of  his  article.  And  I  cannot  but  think  that,  had  the  spirit 
of  fairness,  which  ho  evidently  strives  to  maintain,  boon  fully  awake 
when  these  piwsagea  were  written,  he  would  have  scon  thnt,  h<foro 
making  so  serious  an  allegation,  wider  inquiry  was  needful.  If  hit 
bad  simply  said  that,  given  the  doctrine  of  mental  evolnlion  as  held 
by  me,  he  failed  to  see  how  moral  principles  were  to  be  established,  I 
flbonld  not  have  objected  ;  provided  he  had  also  said  that  I  believe 
they  can  be  ettablislied,  and  had  pointed  out  what  I  bohl  to  be  their 
bases,  Ab  it  iff  however,  he  haa  so  presented  his  own  inference  from 
my  premises  as  to  make  it  seem  an  inference  which  I  also  must  draw 
ftom  my  premises.  Quite  a  difierent  and  much  more  secure  founda- 
tion for  moral  principles  is  alleged  by  me  than  that  aflbrdcd  by  \botH 
Mtntimenta  and  oooocptions,  wbleh  Ijo  refers  to  as  though  they  formed 
the  ttole  basis  of  the  ethical  conclusions  I  hold.  While  the  re\  lewer 
contends  that  "Mr.  Speocer^s  moral  »iyptem  is  even  yet  more  pro- 
foundly defecti%T,  as  it  denies  any  objective  distinction  between  right 
and  wrong  in  any  being,  whether  men  arc  or  are  not  responsible  for 
their  aelions,"  I  oontcnd,  contrariwise,  that  it  ia  diatinguiihcd  from 
other  moral  systems  by  asserting  the  ohjeciivity  of  the  distinction, 
and  by  endeavoring  to  sliow  that  the  subjective  distinction  is  derived 
from  the  ohjoctivc  difitiuction.  In  my  first  work,  "Social  Statics," 
pvbliabed  twenty-three  yiygrs  ago,  the  essential  theniH  is  tlial,  apnrt 
tnm  their  warrant  aa  alleged  Divine  Injonetions,  and  apart  from  their 
authority  as  moral  intuitions,  the  prineijiles  of  justice  are  primarily 
dednciblo  from  the  laws  of  life,  as  carried  on  under  social  conditions. 
I  argued  throngliont  that  these  principles  so  derived  have  a  supromv 
antliority,  to  which  considerations  of  inimedinte  expediency  mui>t 
yield,  and  I  was  fur  this  reason  classed  by  Mr.  Mill  a*  an  anti-utlH- 
tarian.  More  recently,  in  a  letter  drawn  from  me  by  this  misappre- 
hension of  Mr.  Mill,  and  nftcrwanl  published  by  I*rofl  Bain  in  bis 
"Mental  and  Moral  Science,"  I  have  restated  this  position.  Already, 
in  an  exjilanatory  article  entitlc<l  "  Morals  and  Moral  Sentiments," 
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puMiifaod  in  lint)  Rmine  for  April,  ISTl,  I  hare  qnotod  pwcaf^nni 
thkt  lfitt«r;  and  here,  cooEideriDg  th«  gravity  of  tlut  HMrtiom  nu) 
by  the  QuaK«rfy  reviewer,  1  hopt*  to  bo  exenaed  for  rf<|U(>ting  then 

"  Uoralitj,  {>rDp«rij  so  c«Ued — lb«  aoionco  of  riglit  coodocC — has  for  Iti  ol 
Jeot  to  d«toi7Di&o  h^t  iui<]  u4y  certain  moilM  of  cunjoct  are  detrimental,  m 
MTtoin  other  nio<l«8  li«oefiolaL  Tbete  good  and  b*d  reenlta  eaanot  be  wt 
dental,  bot  mnat  XMntetoMfrf  coiuoquaoee*  of  the  oonatitiitioa  of  tlilnge;  airfl 
ooocaivv  it  to  lie  tbe  ImuIbom  of  Moral  Soienca  to  dedece,  from  tlie  la««  of  M 
and  the  condition*  of  oiiiiliincv,  what  kind*  of  a«tioB  BcccMaril;  tead  to  y» 
duce  ba|>})<n««e,  and  vhal  kinda  to  pi-odnco  onbsppbMt*.  Oaring  done  tliit, » 
deductionR  aro  to  bo  rccognixod  u  Uirt  of  condnet,  and  are  to  be  eoufixBtJlD 
irrwipcctivc  of  u  direct  estiuintlon  of  happtoMs  or  tuUery." 

"  If  ll  Is  true  that  pnrc  rectitude  prcerribcs  a  aTMem  of  tiilagi  fiv  too  | 
for  men  nx  the j  are,  it  i*  not  Icai  true  thai  mere  expedtenej  doca  not  of  1 
tend  to  euablisb  a  eratein  of  tbbin  anj  better  than  tbat  wbicli 
Bb«olnt«  morality  owca  to  cipodicncj  tho  dicelui  wbioh  firereat  U I 
[U£  lulo  Utopian  ul>BurdiU«a,  «sp«dii>Dvy  ia  indebted  to  abeolola  roc 
ttimnlns  to  improvomont,    flrnntod  that  we  are  ehMj  InlereaCed  ia 
ing  what  i«  rtlathely  right,  it  slitl  follow*  that  we  mutt  lint  ooarider  «! 
a&iolvttty  right;  since  the  one  concepiion  prMiippOMa  tbe  other." 

And  the  comment  I  then  made  ou  tbeae  paaaagM  I  may  make  i 
that  "  I  do  not  spe  how  thero  coald  well  be  a  more  emphatic  asser 
thai  tliero  extKlx  a  primitry  hiu>i«  of  morals  independent  of,  and  in  ■ 
eeoee  antecedent  to,  ibat  wluch  is  funiiahed  by  vxperieocee  of  ntiliij', 
Und  ooDseqnently  independent  of,  and  In  a  sense  anti-cedrnt  to,  thon 
niortil  sentiments  wfairh  I  conceive  to  be  generate*!  by  «ucii  eipe- 
riemif*."  I  will  only  add  that,  had  my  boliefs  been  directly  oppociu 
to  those  I  have  enunciated,  the  rcriewer  might,  I  think,  h^re  fonni 
l^od  reasons  for  his  assertion.  11^  instead  of  dvmnrring  to  tJie  i» 
trine  that  "  grentei^t  happinoas  abonid  be  the  iminf^iaU  aim  of  nas,*' 
I  had  indorsfd  that  doctrint — if,  instrnd  of  explaining  and  juAi^iiig 
**  a  belief  in  tbe  special  sacredness  of  these  highest  prineipka,  an!  • 
eense  of  the  supreme  authority  of  tbe  allniialjo  ««otiment8  annraiig 
to  tbem,"  *  I  had  denied  tho  sncrcdDess  and  tbe  snprenie  snthoRly 
i^  inMcad  of  saying  of  ihe  wise  man  tliat  "  the  higheat  truth  bo  bmi 
he  will  fearlessly  utter,  knoiriog  th»t,  let  what  may  come  of  it,  bei* 
kbns  playing  bia  right  part  in  the  world,"  *  I  Iwd  said  that  the  ««> 
man  will  not  do  this — the  reviewer  might  with  amnp  tnith  karrd^ 
•cribed  me  as  not  undcretapding  "  the  term  *  morality  *  aceonlhig  I 
the  tree  sense  of  the  word."  And  he  might  then  have  inferred 
tite  l>oclrine  of  Evolution,  m  T  hold  it,  implies  denial  of  tlie  "  i 
tUm  between  Ihity  and  Pleaaurc"  Bat,  as  it  is,  I  think  the  i 
will  iwi  generally  be  held  to  warrant  his  uscrtinn. 

I  quite  flgn-G  with  tbe  reviewer  that  tbe  prevalence  of  a  phi! 

'  "  Social  8mi1c\"  f  baptcr  HL 
'"Rra  Priodplta,"  |M. 
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"  ia  no  mere  qncEtion  of  speculative  intcrett,  but  is  one  of  tbe  higbcrst 
pracltcul  import  Slice"  I  juiii  him,  loo,  in  tho  belief  tbat  "  calaiuitoas 
social  and  political  cliaogc*"  luaj  be  tli«  out«oni<;  of  a  mietak^o  plti- 
lofiophy.  Moreover,  writing  as  hv  does  under  tb«  coiiTiciion  ibat 
tbcri;  can  bo  do  Btandard  of  rigbt  and  nrong  eave  one  derived  fVom  ft 
Rtivi-Iatiou  inttTp retell  by  an  liifalliblf  Authority,  I  can  conceive  tha 
Alarm  witb  which  be  n-giirds  so  radicHlly-opponcc]  u  KyMtrm.  Though 
I  could  have  wiaiicd  tbat  tbe  stniie  of  juiitice  lie  generally  dittplnya 
had  prevented  him  from  ignoring  the  evidence  I  have  above  given,  I 
OKQ  nndenttand  how,  from  his  point  of  view,  tho  Doctrine  of  Kvolu- 
tlon,  as  I  undcrxUmd  it,  "  8Ccm»  absolutely  fntal  to  every  germ  of 
morality,"  and  "entirely  negatives  every  form  of  religion."  Bui  I 
um  unable  to  understand  tiiat  modified  doctrine  of  Evolution  which 
the  reviewer  proposes  ns  an  alternative.  For,  little  no  the  reader 
would  anticipate  it  af\cr  theitc  cxprofionH  of  profound  di»*ent,  tbe 
reviewer  diaplaya  audi  an  amount  of  agrMment  aa  to  auggest  tlial  tbe 
system  he  is  criticising  might  be  convt-rled,  "rapidly  aud  without  vio- 
lence, into  an  '  allotropic  state,' in  which  its  conspicuous  characters 
wonld  bo  stttTtlingly  divcno  from  those  that  it  exhibits  at  present." 
Hay  I,  using  a  diflcrent  figure,  fiuggest  a  dtfrercnt  transfonnntion, 
having  a  subjective  instead  of  an  obji.'etive  character  ?  As,  in  a  stereo- 
scope,  the  two  views,  representing  diverse  aspects,  often  yield  at  first 
3  jumble  of  oosfiictiug  imprcseious,  but  after  a  time  suddenly  combiue 
into  a  single  whole  which  itands  out  quite  clearly,  mo,  may  it  not  be 
that  the  svcmingly-inconitlHtent  Idealism  and  RetttiKm  dwell  on  by  tho 
reviewer,  as  well  as  the  other  seeuingly-fuudamiutat  iiicongruitie.i  he 
is  Btrucic  by,  will,  ander  more  persistent  contemplation,  unite  as  com- 
plementary sides  of  the  same  thing  ? 

My  excuse,  for  devoting  no  much  spnoe  to  a  crlticlKTn  of  so  entirely 
difierent  a  kind  as  that  contained  in  the  Eriti»h  Qttarterlj/  Etciew  tot 
Ootober,  must  be  tbat,  under  the  circumstances,  I  cannot  let  it  pass 
unnoticed  without  seeming  to  admit  its  validity. 

Saying  that  my  books  shouM  be  dealt  with  by  specialists,  aud 
tacitly  anuoancing  himself  ns  nu  expert  in  Physios,  tbe  reviewer  takea 
me  to  task  both  for  errors  in  the  statement  of  physical  principles  and 
for  erroneous  reasoning  in  pliysics,  Hiat  he  discovers  no  mistakes  I 
do  not  say.  It  would  be  marvelous  if,  in  such  a  multitude  of  propo- 
Bitiona,  averaging  a  dozon  per  page,  I  had  made  all  critic  ism -proof, 
Several  arc  inBdvcrtcncies  which  I  should  have  been  obliged  to  the 
reviewer  for  pointing  out  aa  such,  but  which  he  prefers  to  instance  as 
proving  my  ignorance.  In  other  cases,  taking  advantage  of  an  imper- 
fection of  statement,  be  proceeds  to  instruct  roe  about  matters  which 
either  the  context,  or  passages  in  the  same  volume,  show  to  be  quite 
familiar  to  me.  Here  is  a  sample  of  his  criticisms  belonging  to  this 
olasa: 

TW.  IT.— SS 
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"  Nor  ihoiild  we  cuumel  u  taas  to  veatiiro  n|M>n  pti7*lc*^ 
00DV«rt8  lii«i  propotiiioii  'AmC  u  intmihU  i«M(t#it'  into  *«MnMiM(n0tiM4 
Am!,'  nwl  h«iic«  ooodndMllut  wlico  a  fore*  la  aiipllcd  to  %  dims  m  Eu^c  Ui 
DO  ntotloQ  Is  RSOa  to  rotult  froca  it,  or  vben,  u  in  tbe  eaao  of  i 
gnta  M>  dupencd  tliat  it  bccoiiw«  iii»tFiiaib1«,  It  tDraa  to  bval." 


I{ei<{>ocling  the  first  of  the  two  statdnvnlt  contAinrd  in  tn 
toncc,  I  iriU  ob«crvv  that  tbv  reader,  if  not  misled  li}-  tbr  qooti 
Burkit  iiilo  iliu  fiiipposition  that  I  hare  nude,  in  so  nutoy  word&,  lit 
assertion  that  *' iiis«nsible  motion  is  hntt,'*  will  at  any  rai«  iiirtribit 
this  asMertioD  ie  distinctly  inrolvvd  in  tlie  pamagc  numrd.  And  k 
vill  infrr  that  tlio  nivicvrvr  would  never  have  charged  in«  witli  nck 
an  absurd  betitt  if  there  waa  before  him  evidence  proving  that  I  b»w 
DO  sucb  boliet  What  will  the  reaiU-r  my,  tfaco,  when  he  Ieanw,iMt 
aimply  that  Uicrc  in  nn  fruch  «Uleni<:iit,  and  not  nimplr  tlut  on  tk 
page  referred  to,  which  I  have  ascertained  to  be  the  one  iuli^aded,  tbo* 
ia  DO  saeh  implication  visible,  even  to  an  expert  (and  I  hare  pal  tk 
qwtttion  to  one),  hut  whttn  he  furthor  learns  that.  Id  otlier  paw^ 
the  fact  that  heat  i<  the  ooft  oidy  of  modes  of  intenxible  mntioa  b  di» 
liiietly  staled  (<«"  First  Principles,"  g|6fl,  68,  171),  and  wbtak 
learns  that  els«where  I  have  specified  the  sereral  forms  of  iaMOiftii 
motion  ?  If  the  reviewer,  who  looks  ta  diligently  for  flaw*  as  tu  veattk 
an  <'<i!tay  ro  •  volume  he  la  not  reviewing  to  find  one  term  of  an  intiM- 
gniity,  had  sought  with  eqoal  diligence  to  leani  what  I  thought  aktf 
insensible  motion,  he  would  have  found  in  tbe  "  Classification  of  Ik 
Sciences,"  Table  IT.,  that  insensible  motion  is  desoribeii  by  mc  m  Wr- 
ing tbe  forroH  of  heat,  light,  electricity,  magiiettstn.  Kvvn  had  tbac 
been,  in  Ihe  place  he  names,  an  tmquesiiouable  implication  of  tbe  klitf 
which  he  ascribes  to  mc,  fniraees  might  have  led  him  to  regaul  it  H 
an  overnight,  when  he  found  it  at  variance  with  etatemctiti  I  kre 
eUewfaere  made  What,  then,  is  to  be  thought  of  liim  wbcs,  ia  (k 
pUoe  named,  no  such  belief  is  manifest,  either  to  an  ordinary  vnis 
or  a  specially  instructed  reader? 

No  less  Kigiiificuiit  b  the  state  of  mind  betrayed  in  the  tccnJ 
clause  of  the  reviewer's  seotdDoe.  By  representing  me  as  sayii^  ikl, 
when  Ihe  motion  constituting  aooud  "  geta  so  dispersed  that  it  beoosM: 
insensible,  it  tarns  to  heat,"  does  he  intend  to  repreaent  rae  as  thii&ii( 
that,  when  sonud-nndnlationa  become  too  weak  to  bo  audible,  ifai-yW' 
come  heat'undulalioiia  ?  If  ko,  I  reply  that  the  passage  be  itJtnJ 
has  no  such  meaning.  Doca  he  then  allege  that  soine  port  <ff 
force  diffused  in  sound-wavea  is  expended  in  genenting 
by  the  friclion  of  hetcmgcneons  sabstances  (which,  however,  i 
ally  lapses  from  this  8|fecial  funn  of  molecular  motion  in  that  j^ 
form  constituting  heat),  and  thai  I  ons;ht  lo  liavv  thiu  qtinlifitd  1 
Statement  f  If  so,  he  would  have  had  me  commit  a  |Meee  of  sciMitii) 
ped.intry  hindering  the  argtimcnt.  If  he  does  not  mean  eilhrr  of 
thcM'  things,  what  docs  he  mean  t    Doca  he  contest  the 
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tfpotbesis  which  eoablc^l  I.aplace  lo  correct  Newton's  cstinintv  of 
lie  Telocity  of  gound — the  hypothesis  that  beat  is  cTolvt'd  hy  the 
CDiDpretsion  each  eovnd-wnvc  prodoces  in  the  uir?  Does  bo  deny  that 
lb»lie&t  so  geoented  \»  at  the  cxpenRO  of  so  much  wave-motion  lost? 
Dw*  be  qncMion  the  iofereuoe  that  some  of  the  motion  embodied  in 
t)ch  wave  is  from  inslaot  to  ioKtant  dissipated,  partly  in  this  way 
ud  partly  id  the  heat  evolved  by  fluid  friction  ?  Can  ho  show  any 
MMa  for  doubting  that,  when  the  *ound-w»vrN  have  become  too  fec- 
U*  to  afibct  our  eenaes,  their  motion  etill  coutinuea  to  Hndergo  thii 
Inn^formation  and  diminution  until  it  is  all  lost  ?  If  not,  why  docs 
k  fanplioitly  deny  that  the  molar  motion  conetituting  sound  events- 
iIIt  dijiappearft  in  producing  tlwmolcenlBr  motion  con»titut ins  beat?' 
I  will  dwell  no  longer  on  the  excl naively-personal  qiicMxons  ntisetl 
lytbe  reviewer's  statementa,  but,  leaving  the  reader  to  judge  of  th« 
Ml  of  my  "  etapendous  mistakes  "  by  the  one  I  have  dealt  with,  I 
■ill  tan)  to  a  quection  worthy  to  occupy  somo  spare,  as  having,  an 
bfwnonal  interest — the  question,  namely,  respecting  ihu  niilurv  of 
Qmrxaat  we  liave  (or  asBerting  ultimate  physical  truths.  The  coo- 
tanpt  which,  as  a  physicist,  tho  reviewer  expresses  for  the  mctaphysi- 
tl  txploratioo  of  physical  idena,  I  will  |>n»»  over  with  tho  remark  that 
KRj  physical  qoesdoit,  probed  to' the  bottom,  ends  in  a  metaphysical 
nw,uid  that  I  should  have  thought  the  controversy  now  going  on 
■Wng  chemists,  respecting  the  legitimacy  of  the  atomic  hypothesis, 
■igbt  have  shown  him  ns  much.  On  hii4  crronenus  vlatement  that  I 
■ethc  phrnM;  " Pemintcneo  of  Force"  as  an  equivnlenl  for  tin-  now- 
pnerally -accepted  phraw  "  Conservation  of  Knergy,"  I  will  ohservo 
mlIj  that,  had  he  not  been  in  so  great  a  hurry  to  Bod  inconsisteccies, 
••  vDold  have  seen  why,  for  the  purposes  of  my  argument,  I  inton- 
ttonaQy  luc  the  word  Force:  Force  being  the  generic  word,  including 
b*th  that  species  known  as  Energy,  and  that  species  by  which  SI atter 
MDBpiee  space  and  maintains  its  integrity — a  species  which,  whatever 
>lj  be  its  relation  to  Energy,  and  however  clearly  recognized  ns  a 

'Old;  aftn-  tb*  rongoing  p*r«gr>p)iii  ncrv  •rrilivii,  ttid  the  rv mirk  nf  >  <l[iit!ni;uS>b«d 
tiaf  «Im*  »«  fcow  Mrtals  ootil*  wvro  iiiineonttruwd  Ii;  llic  Tcvlcnrr  In  >  naj  that  hsd 
Int  owniTtd  lo  m*  is  pofiible.  In  iho  pMStg*  r«rertv<l  In,  I  haTo  *ald  that  lOUDd- 
nns "BBallr  dlr  vnmj  In  gnnaraling  ihdmal  andnlalloni  tbM  radiate  lata  ipacc;" 
■H^m;  at  com**,  (hat  the  force  cmboilled  In  the  souDd'nnvcs  ti  flnallr  ahmulid  In 
IWBiBIni;  tbrmial  imdDliilonf.  In  common  ipocdi,  ihc  djricg  an;  of  ■  prolonged 
iml,  as  that  of  a  ctturch-bcll,  IseludM  lt>  gmduEil  diminution  aa  well  an  ila  B»al  ceMa> 
Aa  Bui,  niher  tlian  tnpiioM  1  fate  (o  tho  worda  thin  ordinary  nieauiu)i,  Ibv  roievtr 
■(pMM  nc  to  believe,  not  iloiplr  that  the  loyi^Uvditial  warn  at  air  «aii  pais.  viAtml 
^mUmU^  hlo  tb«  tnrMme  nam  uf  vibvr,  but  br  &ts«  d«)>iU  n<v  wlib  ilie  belief  (hot 
bnt  order  of  *a(«i.haTing  IcD^tia  idi.m»iitiiMi>  in  fvot.  und  ntra  oxprcwcd  la  Imb- 
fadi  per  ■U'liill.  oaa  ly  mm  tn/itilrmntl  j>iiv«  ictu  Ibo  ollipr  Order  of  VaVM,  baling 
^[lb■«rf  •omefiftythouMDd  loibir  inrli.iuid  nitea^iprnird  In  mnnj  blUloiu  per  atccmd  I 
V^  b*  ptgfcrted  so  lo  inlirrpnil  nj  wordn,  luid  that,  ton,  In  the  face  of  coulror/  inplU 
■Can*  cia«B|i«rt  (IMUDCS  %  100),  wltl,  bowcrcr,  bv  niaaifcst  to  mrf  one  wbu  rrada 
Ik  vUidwB* 
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necesnary  dulum  bjr  tbe  theory  of  Encr^,  U  not  otherwise  coiuidtra 
in  that  thi-ory.  I  will  confine  mjMlf  lo  the  proposition,  disputed  K 
groat  tcnj^li  by  tbo  rcncwcr,  tliat  our  cognitkiD  of  tho  Ponbtcncetf 
Fomc  i»  a  priori.  He  tvlivs  mnvh  on  tlic  tntliority  of  Prol  Tib, 
whom  be  Itrioe  quotes  to  tbe  effect  ibat — 

"  KUaral  pliUottopb?  in  lui  «iptPriincntAl,  and  not  ui  intuitiTs  fcitOM.  $4 
apritri  naMooxag  ciui  ouudu«t  lu  deuiotiBCiotiTd;  to  a  aisgle  phjaotl  tnOL' 

Were  I  to  take  au  hypercritical  attitude,  I  mij^bl  dwell  od  tlie&a 
that  Prof  Tait  leaves  the  extviit  of  bi«  propoKition  nomcirhat  dook^ 
ful,  by  itpi-akiiig  of  "Natural  philotiophy  "  a«  oru  Bciimei-.  WenlU 
follow  further  the  reviewer's  example,  i  mif-bt  pcMnt  out  tliat "  Natnol 
philosophy,*'  in  tfant  Newtonian  sccvptation  adopted  by  I*n)lTsil,i»- 
cludes  Astronomy;  and,  gninj;  on  to  luk  wfaM  aitrooomkal  "npofr 
iDcntfi "  thoiie  are  whicli  conduct  no  to  aatroiiomieal  tratbs,  I  vi^ 
then  "  oonnsel "  tbe  reviever  not  to  depend  on  tbe  aatlMriiy  of  om 
who  (to  use  the  reviewer'B  polite  Liuguage)  "  blunders  "  by  eoafiHU^ 
ing  experiment  nnd  otnwn'iitioo.  I  will  not,  howorer,  thus  inftr  boa 
Prof  Tnit's  impi-rrection  of  dtarement  that  be  in  unawirc  of  tbe  dii» 
ence  between  ibo  two ;  and  shall  rate  his  authority  at  of  no  Icm  nkl 
tban  I  should  had  he  been  more  nocurate  ia  his  cxpresaioo.  Ifasptt^ : 
ing  tfaat  authority  I  shall  simply  remark  that,  if  the  question  had  le 
be  settled  by  tho  authority  of  any  physicist,  the  authority  of  oee  «ft> 
is  diametrically  opposed  to  Prof.  Tiut  on  tbi»  point,  and  who  bu  bta 
•peeiatly  honureil,  both  by  the  Royal  Society  and  by  tlie  Freocti  W 
stitute,  might  well  counterweigh  bis,  if  not  outweigh  it.  I  an  iM 
aware,  however,  itukt  the  question  is  one  in  Physics.  It  seems  to  nr  s 
question  respecting  the  nature  of  prooC  And,  without  doubting  PkA 
Tail's  competence  in  Logic  and  Psychology,  I  sboold  decline  t«  Mt 
by  his  judgment  on  siuoli  aquesiion,  orcn  were  there  no  oppodtcjv'f 
ment  given  by  a  physicist,  certainly  of  not  less  eminence. 

Authority  aside,  however,  let  us  discuss  the  matter  on  its  mena. 
In  the  *'  Trent  ise  on  Natural  Philosophy,"  by  Profs.  Thomson  aoi 
Tail,  g  °43, 1  read  that,  "an  we  slial)  show  tn  our  olutpter  on  'Ei]» 
rience,'  physical  axioms  are  axiomatic  to  lbo»i>  only  who  have  awMriwtl 
knowledge  of  tho  action  of  physical  causes  to  enable  tJiem  toiatitl 
once  their  necessary  tnith."  In  this  I  agnw  entirely.  It  is  to  Phydo^ 
u  it  is  in  Malbcmatiot,  that,  before  necessary  trutlia  can  bo  gmpc^ 
Iberc  raa«t  be  gained,  by  individual  expcrieuce,  auch  fomitiarity  *ilk 
the  elemento  of  the  thoughts  to  be  framed  that  propoalUona  ab*^ 
those  elements  may  be  mentally  represented  with  distinctneosL  TtSt 
child  that  things  irliieh  am  cqnnl  to  the  same  thing  are  eqnl  It 
ODc  another,  and  ihe  child,  lacking  a  4i)ffii:tintly  abstract  notiai  dt 
equality,  ami  t.iti^king,  too,  the  needful  practice  in  comparing  relatho^ 
will  fail  to  gnsp  tho  axiom.  Similarly,  a  mstic,  never  having  thoa^ 
jniioli  about  foreea  and  their  results,  cannot  form  a  definite  Dmii  ii|iliM| 
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^pKriog  In  tlic-  axiom  tliat  action  and  reaction  arc  equal  and  appo- 
^b  Id  tliti  last  case,  as  in  tbe  fir«t,  ideas  of  the  t«nuB  and  tlieir  tela- 
tiotf  require  to  be  made,  by  practice  in  thinking,  so  Ttvid  that  tbe 
■Tolved  tratlw  may  bo  mcotally  tvtiv.  lint  wbvn  tliu  individual  ex- 
ptrieocnF  bsvc  htien  uiullijiUt-d  euoi]fj;li  to  ]>ruduce  dintiiictni'sei  in  tkv 
Npteieuutliona  of  tbe  elements  dealt  with,  tben,  in  tbe  one  case,  as  in 
tb»  otber,  tboee  mental  forms,  generated  by  ancestral  experieocoe, 
(UMl  bo  occupied  by  tbe  elements  of  one  of  them  ultimntc  truths 
■ilboai  perception  of  ita  neeenaity.  If  Prof.  Tuit  doc«  not  admit  thigi, 
■bat  does  be  mean  by  speaking  of  *'  physical  axioms,"  and  by  saying 
tkst  the  caltnred  are  enabled  "  to  see  a/  o«ce  their  neaestary  tvntb  ?  " 

A^in,  if  there  are  no  phyiiical  truthsi  w)iich  lautt  be  clnseed  as  a 
jnon^  I  imk  why  Prof.  Tail  Joins  Sir  W.  Thomson  in  acceptiuj;,  111.  Imiies 
tx  thjdca,  Newton's  Laws  of  Motion  ?  Thouf^h  Newton  ^ives  illua- 
Bttioas  of  prolcnged  motion  in  bodicH  that  nn;  little  resisted,  he  givefi 
u/ira<>^tbHta  body  in  motion  will  contJnutt  moving,  if  nnintcrferod 
Tiib,  in  tbe  same  direction  at  the  same  velocity ;  nor,  on  turning  to 
Ue  cauncialion  of  this  lav,  qnoted  in  the  abovi'-nsmed  work,  do  1  find 
tkat  Prof.  Tait  dors  mure  than  exeniplify  it  hy  fuiHK  whinb  can  ihcni* 
iikea  be  asserted  only  by  taking  the  law  for  granted.  Does  Prof. 
Tait  deny  that  the  first  law  of  motion  is  a  physical  truth  7  If  so,  what 
itta  be  call  it  ?  Dora  be  admit  it  to  Ik!  n  physical  truth,  and,  denying 
ttn  it  IK  a  priwi,  assert  that  it  is  eaiabliabed  a  posuriari — that  is,  by 
Matiena  indaotion  from  ob«en'ation  and  experiment  ?  If  so,  what  is 
tWindactire  reasoning  wbicb  can  establish  it?  Let  us  glance  at  the 
•*tnl  oonceirable  argtiments  wliich  wv  niuKt  snppotu!  liini  to  rely  on. 

A  body  set  in  motion  soon  ceases  (o  muve  if  it  encouiiU-rs  much 
fcictiofi,  or  mucb  resistance  from  other  bodies  struck.  If  less  of  ita 
Wrgy  ia  expended  in  moving,  or  otherwise  affecting,  other  bodies,  or 
iieftreoming  friction,  its  motion  continues  longitr.  And  it  continues 
h^fst  when,  as  over  smooth  ice,  it  meettt  with  the  smallext  amount 
tl  obstruction  from  other  matter.  May  we  tben,  proceeding  by  tbe 
■rtbod  of  (»oncomitant  rariations,  infer  that  were  it  wholly  unobstruct- 
MUs  motion  would  continue  undtniinished  i  If  so,  we  ansumethut  tho 
dininution  of  ita  motion  obM-rved  in  experience  is  proportionate  to 
k  amount  of  energy  abstracted  from  it  in  producing  other  motion, 
rilfcer  molar  or  molecular.  We  assume  that  do  variation  has  taken 
ilaMin  its  rate,  save  that  causu<l  by  deiluctiona  in  giving  motion  to 
Nher  matter ;  for,  if  its  motion  be  supposed  to  bavo  otberwise  varied, 
bt  eoocJusioo,  that  the  diflerencea  in  tbe  distances  traveled  result  from 
HSneaeo  in  the  obstructions  met  with,  is  vitiated.  Thua  tbe  truth 
I  be  MMbtiabed  ia  already  taken  for  granted  in  ibo  premises.  Xor  is 
it  qneation  boj^ed  in  this  way  only.  In  every  ensu  where  it  is  re- 
wked  that  a  body  Hops  the  sooner,  the  more  it  is  obstmcted  by 
Iher  bodies  or  media,  the  law  of  inertia  is  assumed  to  hold  in  the  ob- 
iMtlsg  bodies  or  media.    The  very  conception  of  greater  or  leea 
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retardation  so  caused,  unplies  the  belkf  tliat  tliei-o  can  be  no  mS^F 
tioite  whliuut  propurtionutv  retarding  c-nusce;  which  is  itself  th«  ■» 
tumptioii  othcrwijtv  espresacd  in  th«  first  lav  of  motion.  fl 

Again,  let  ua  suppose  iliat,  instead  of  inexact  observationa  madew 
tbe  moremeiita  that  occur  in  daily  experience,  wo  niako  exact  cxperi- 
in«nt8  on  movamenlK  specially  arranged  to  yield  mvasurod  tvsoltt; 
what  ta  the  pastnlate  underlying  every  vsperinient  1  Uniform  Telodtj 
Ih  defined  m  motion  througli  equal  apaeea  In  equal  tiineB.  How  do  m 
ineaBore  equal  times  ?  By  an  instrument  which  can  be  inferred  10 
mark  eqna]  times  only  if  the  oseiltntions  of  the  prndnliim  are  isocbro- 
nous;  which  they  can  )>e  proved  to  be  only  if  iliv  first  and  secoad 
law*  of  motion  are  granted.  That  is  to  say,  the  pra]K>scd  experimr*- 
tal  proof  of  the  first  law  assumes  not  only  the  truth  of  the  fint  Uv, 
hut  of  that  which  Prof.  Tail  iigre«  with  Newton  in  reganiiug  a»  a 
eeoond  law.  Im  it  itnid  thnt  the  ullimnte  timi-nieavuro  reftrred  toii 
the  motion  of  the  Earth  round  its  axis,  through  M|ual  angles  in  equal 
times?  Then,  the  obvious  rejoinder  is,  that  the  assertion  of  this  iiiiat 
larly  involves  an  assertion  of  the  truth  to  be  proved  ;  since  the  undi- 
minished rotatory  movement  of  the  Earth  ia  itself  a  corollary  upon  ib« 
first  law  of  motion.  Is  it  alleged  that  this  axial  moretuenl  of  the  Eartii 
through  equal  angles  in  equal  times  is  ascertainable  by  reiurcn<N)  t0 
the  stars  ?  I  answer,  that  a  developed  system  of  Astronomy,  leading 
thruugl)  complex  re:i»uningK  to  the  eonelusion  that  the  Earth  rotate*, 
is,  in  that  case,  supposed  to  be  Dcedful  before  there  can  b«  eetablisbod 
a  law  of  mi>lion  which  ibis  system  of  Astronomy  itself  |>o«tulat& 
For,  even  shoiUd  it  be  said  that  the  Kewtonian  theory  of  the  Solir 
System  is  not  necessarily  presupposed,  but  only  the  Copertiican,  tdll 
the  proof  of  this  aKiumcs  that  a  body  at  n-st  (a  star  txiing  tnkea  >• 
such)  will  contiune  st  rest ;  which  ia  a  jtnrt  of  tlto  first  law  of  DWtloo, 
regarded  by  Kewton  as  not  more  self-evident  than  the  remainiug  paft 

Not  a  little  remarkable,  indeed,  is  the  oversight  made  by  PnC 
Tail,  in  awcrtiug  that  "  no  a  priori  reai>oning  can  t^ndnct  as  deiBOll- 
Btrativc'ly  to  a  single  physical  truth,"  when  lie  has  iM-fore  bira  the  htt 
that  the  system  of  physical  truths  constilnling  Newton's  "  Princi[ai^" 
which  he  has  joined  Sir  William  Thomson  in  editing,  is  eslablislicd  by 
a  priori  reasoning.  That  there  can  be  no  clinngc  without  a  eanwvor, 
In  the  words  of  Mayer,  that  "  a  force  cannot  beoonic  nothing,  andjoit 
as  little  can  a  force  be  produced  from  nothing,"  is  that  ultimate  didsm 
of  oonscioui<nesM  on  which  all  physical  setenc«  rests.  It  is  involtni 
ftlike  in  the  assertion  that  a  body  at  rent  will  conttnun  at  rc«t,  in  ll)* 
aeaeriion  that  a  body  in  motion  must  continue  to  more  at  lh«  miM 
Telocity  in  the  same  line  if  no  force  acta  upon  it,  and  in  the  aswriic^ 
«hat  any  divergent  motion  given  to  it  must  be  proportionate  to  ih* 
deflecting  force ;  and  It  is  also  involved  in  the  axiom  that  action  svl 
reaction  are  equal  and  opposite.  fl 

The  reviewer's  doctrine,  in  support  of  which  be  oiles  against  H^ 
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tli«aaibonty  of  Prof.  Tai(,  illuetrati'H  in  Phyiiicii  tlitit  janK-  error  of 
the  bdnctiTo  philofoplif  wbk-h,  in  Mi'tup)ij'&it-!i,  I  huvn  puiiiicii  out 
tiKwbcre  (**  Principli-«  of  Pajobology,"  Part  \TL).  It  is  a  docitrinc 
ia^Iying  ih»t  ire  can  go  on  forever  asking  the  proof  of  the  ]iroof, 
vilhonl  fiosllj'  coming  to  any  deepest  cogoition  whicli  is  unproved 
ad  mpravable.  TliuL  thi«  is  an  tintciiiilili^  doctriuii  I  iicrii  not  say 
Mreto  ahow.  Nor,  iniletid,  would  Haying  raoro  lo  sitow  it  Ix^  likely 
I«Iavc  aay  effect,  in  so  far  at  least  as  the  reviewer  ie  concerned ;  kcc- 
Itgtbat  ho  thinks  lam  "ignorant  of  the  very  iialnreof  the  prindplea" 
•(  which  I  am  npi.-iiking,  and  si-cing  thnt  my  notionH  of  wicniilic  rea- 
uibg  "remiud"  hiiu  "of  the  Ptoleinisls,"  who  arfftied  that  the 
ttsrenly  bodies  roust  move  in  circles  because  the  circle  is  the  most 
fCtfect  figore.' 

Kot  to  try  the  reader's  patience  further,  I  will  end  by  poiDtiDg  out 
Au,eTeairerc  tliu  rovicwer**  critictHiutt  all  valid,  ihcy  would  Icavo 
ntlnkeu  the  system  be  contends  against.  Thoagb  one  of  Iiis  sen* 
iDeet  (page  480)  raises  the  expectation  thnt  he  is  about  to  asauult, 
tDJ  greatly  to  damage,  the  fabric  of  propositioux  <!ont»ined  in  tho 
MMiid  part  of  "  First  Principles,"  yet  all  those  pi'0])Osi lions  wlilt^h 
nautitute  tbe  fabric  be  leaves  not  only  uninjured  but  even  untouched, 
noteniiog  himself  vitb  trying  to  show  (with  what  success  wc  have 
Md)  that  the  fnndaminitat  one  u  un  a  jumlerifri  triilh,  nnd  not  an 
tfrimri  truth.  Against  the  general  Doctrine  of  Evolution,  couKJilcrcd 
■  an  iodaction  &^m  all  concrete  pbenotnoDa,  he  utters  not  a  word; 
tm  does  he  utter  a  word  to  disprove  any  one  of  those  laws  of  the  re- 
tribution of  matter  and  molion  hy  wliii'h  the  pruct^ss  of  Krolution 
it'ierJuLlively  interpreted.  liespectiug  ihc  law  of  ibe  Instabitiiy  of 
il*  Uomogeneous,  he  saya  no  more  than  to  (juarrel  with  ouo  of  tbe 
fcitlfctiom.  He  make*  no  criticiitm  on  the  law  of  the  Multiplication 
•TKIeeta.  Tlie  law  of  Segregation  he  does  not  even  mi-ntion.  Xor 
4ms  be  mention  the  law  of  Equilibrntion.  Further,  he  urges  nothing 
■gnoBl  tbe  statement  that  these  general  Inws  arc  fiever.illy  deducible 
fna  the  ultimate  law  of  the  Persistence  of  Force.  T.axtly,  he  does 
M  deny  the  Peraisteitce  of  Force,  but  only  dilTers  resjiccting  the  na- 

'Othcr  tiaa{iIesortheMaiiie^titsor  contn)Ti-[>T,  In  which  I  drcllnoto  iDlliitciDj 

■tWwff.  lure  akftj  tmo  gTT«ii.    Wb«l  acv»«ion>  he  «a|<pl<M  iii«  Tor  Emiuiion,  oerc  I 

ifaMtotaka>d*»nUg«or  tbem,  as  hittiine«  viU  iliow.     PoImfoK  oat  an  Implimtion 

tf MTUia  rawoDiniet  of  mlna,  ti*  nig|[r*(a  llijtt  It  in  mo  abaurd  nvfin  for  inc  to  «iaw  ai> 

Jirll^j.  saying:  'Wg  scuooly  llillik  tbat  mrii  Mr.  Spencer  vill  venture  In  claim  u  a 

Am  if  esudoaMMi  ibe  Sooood  Lav  of  Miition,  Khb  lu  Dttcndant  comiilciltlc*  of 

OaptAMt  nlkMliI**,"  et&    How,  on;  one  whoiumi  to  Kcwion'ii  "Priocipiii"  will  God 

Am  to  the  cnaoclatioo  of  tlic  Scoond  Lav  of  Uoiioo  noihiiiR  irhntcTcr  u  sppnulcd  hut 

M  iMpSSed  rntatonetil — tlirrc  U  not  trm  dh  illiiitriilim,  mucb  Icm  a  piouf.     And 

ttm  lliia  !>■,  thii  uiora,  tliii  immvdiaio  iuiuilicn  ur  "  ditaio  of  coDiciouimcat,''  Neirwn 

fTMM^a  fortb«ilb  to  draw  ihotp  curoUariM  rmpccting  the  coiu|ioaitiun  of  force*  alilcb 

oteti*  aU  dTBamles^    WIihi,  i1i«u,  lautt  be  thought  of  Ncition,  wbo  cipIioiUf  asautnei 

I  iryife  lb*  rcrlomr  thinba  it  abtQrd  to  aBiiuia«  implicitly  1 


is* 
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ttire  of  onr  warrant  for  aiiitcrting  it.    Beyond  pointJDg  obI 
cracked  brick,  and  tlicre  a  <roiii  set  a»keir,  be  merely  makes  a 
att«m|>t  to  diuw  that  tbe  foundation  ia  not  natural  rock,  bnt  eoncnu. 

From  bift  objections  I  may,  indeed,  deriTo  much  Katisfaction. 
a  competent  critic,  obrioiuly  anziotis  to  do  all  the  miarhid'  ba 
and  not  over-<cnipiiloa«  abont  Ifac  mcuns  he  aMX,  bas  doa«  so  liill^ 
may  be  taken  aa  ovidcticc  that  tlie  fabric  of  ooBolusions  attacked  < 
not  be  ri;adity  overthrown. 


PHYSIOLOGT  OF  THE  PASSIONS. 
Bf  FEBNAKD  PAFILLOM. 


TBAXflUTBD  PKOU  THI  raCXcn,  Bt  i.  rrTKOBKAtO,   A.  u. 

IF  tbere  is  to-day  a  fact  demonstrated  by  reason  rcflexly 
plating  itself  no  less  than  by  attentive  obeerration  of  the  fall 
development  of  human  knowledge,  it  is  the  clew  in(erdepci»d«K«< 
■11  natural  forces  and  operations — a  Kulidarity  so  firmly  knit  thai  ill 
inipotisible  to  study  any  one  point  of  detail  without  refei«noe  to  ' 
sum  total  of  the  phenomena.  The  ecienccs,  long  kept  ap«n  i 
another,  now  nil  tend  to  oomo  together,  to  fuse  into  on«  an 
the  explication  of  fad*.  It  is  the  exigencies  of  the  science 
tliat,  above  all,  have  determined  this  irre:<ijitible  attraction,  thit 
tematic  confluence  of  brandies  of  knowledge  the  most  diverse  i 
one  centre,  where  they  attain  their  full  value  an*!  their  full 
eanee.  Man  brings  together  within  himself,  as  Bnffoti  says,  bH 
powers  of  Nature:  he  is  tlws  centre  to  which  all  things  are  tefrm*^ 
a  world  in  miniature ;  no  amount  of  analysis  can  come  amiss,  if  *< 
are  to  resolve  the  endless  complexity  of  this  so  multiple  being;  ti^ 
we  need  all  the  light  we  c-an  gel,  in  order  to  illumine  tlie  dsifat* 
that  Nurrounds  tilts  mysterious  creature.  If,  as  Leibnits  tbiakft,  ffS 
single  monad — an  imperceptible  atom — is  a  mirror  of  the  total  b(SiI7 
of  tbe  universe,  bow  much  more  truly  may  this  be  8«d  of  thai  snft- 
lar  and  diversified  assemblage  of  monads,  man  1  Surely  it  wooiil  ^ 
become  us  to  disparage  tiie  psychologist,  whocc  ttndy  has  been  Is  g* 
at  a  knowledge  of  man  solely  by  observation  of  tbe  phcDOBMn  (f 
consciousness;  or  the  physiologist,  who  has  attempted  to  Bndsair 
plication  solely  in  organic  phenomena.  Botli  of  these  have,  vil^ 
mncli  toil,  broken  the  ground  and  prepared  a  field  where  inrestigstiss 
may  henceforth  bear  fruit;  but,  precisely  becauae  tbe  b<h]  !s  IW* 
ready,  it  is  to  be  hoped  that  the  controversiea  and  antagonUias  ef  ih* 
past  will  give  way  to  a  good  understanding,  more  condncire  lo  s  tn* 
knowledge  of  man's  natoro ;  and  tbat  inqniry,  instead  of  dinrgiBg 
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And  BO  losing  itself,  slialt  bo  T«^l&t«d  and  codrdtoated  to  the  attain- 
tiWDt  of  otic  end. 

These  rcflvotioiis  arc  mldrvcKtl  iicitbor  to  tliow  who  iauigino  tli&t 
peyclioloj^y  baa  Aowv  all  ItH  work  ahvndy,  nor  to  thone  who  think  that 
work  never  can  bo  done;  we  eubtuit  ihem  to  thos«  who,  following  at- 
tentively the  double  morcmeDt  of  physiology  and  of  psychology,  lind 
tbttt,  at  tcu«t,  th«  progri.-s«  m.idv  by  rucb  of  llivcv  sciences  is  correla- 
tive with  that  made  by  the  other,  and  iiiM'puritblc  from  it.  PhiloHO- 
pbers,  whose  position  and  whose  previous  inquiries  s^med  very  an- 
likely  to  invite  th«m  to  the  study  of  physical  man,  now  devote  thcm- 
Bclv<H  to  this  ttudy  with  unlightoui-d  ardor.  Expcrimi-ntt-nt,  whose 
reputation  and  whoso  habits  might  appoar  very  unapt  to  incline  them 
toward  the  study  of  moral  man,  now  purNiie  tliat  study  with  conscien- 
tious diligence.  The  result  is,  a  profouoder  and  more  precise  science 
of  the  rclalions  between  the  physical  and  the  moral — a  science  that  is 
fiall  of  rcvclutiotiH  and  surpriseB. 


,  The  ancients  had  a  theory  with  regard  to  the  passions  which,  at 
;1>0ttoiii,  differs  not  much  from  that  connlenanccd  in  these  lati-r  timeH, 
(by  experimental  pliyniology  and  pathology.  They  errtd  with  regard 
|to  the  r^  of  the  humors  aad  the  physiological  meehanism  in  the  pro- 
duction of  pa&sional  phenomena;  but  they  had  closely  obserred,  and, 
with  rare  precision,  <lctined  the  influence  exerted  by  these  on  the  vis- 
c«r«of  the  abdominal  region.  Their  poetry  and  their  medical  writ- 
ing! arc  full  of  espressioiift  which  Khow  how  ancient  is  the  knowledge 
of  this  relation  between  the  soul's  sentimcntit  and  the  movements  of 
bean,  lungs,  Dtoinach,  and  liver,'  The  ancients  even  went  so  far  as 
to  localize  the  passions  in  the  viscera;  and  their  theory  on  this  sub- 
ject ui  expressed  tn  the  aphorism,  "•'^fene  ridont,/e/&  irsMcunt,yeeore 
■mant,  puimont  jactftntur,"  where  the  tpleen,  the  gall-biaiider^  the 
liv«r,  and  the  tunfftf  arc  rvprcsentod  as  the  seat  respectively  of  mirth, 
anger,  love,  and  vainglory.  The  physiology  of  the  passions,  so  far  as 
St  eould  be  and  was  studied  by  the  authors  of  ancient  times,  won,  from 
Ithe  Btand-point  of  description,  a  science  of  Ruch  exactitude  that  there 
la  DOW  little  to  bo  added  to  it.  Still,  they  mixtook  the  real  seats  of 
those  states  of  the  sonl;  and  Pes  cartes,  in  his  t'amona  work  ou  the 
pasaioDS,  was  the  flrMt  to  hold  that  their  seat  is  in  the  brain.  He  lo- 
calized all  passional  slates  in  that  organ.  "  The  soul,"  he  says,  "  can 
lOlTcr  dirdctJy  only  through  the  brain ; "  and,  in  another  phice,  "The 

'"RfowD  tits  arbiirvM  xitliin  lbs  br«s*t; 
for  ili(Tc  It  i*  rwr  «on'clnH«  being  dwell*; 
Tbcrv  fnir  anil  drrad  »nii«(T  crwp  ebUI, 
And  *aoUilDj;  Jnjr*  plaj  OattfiTtn^  nnnd  th*  hMrt, 
Wlilch  ihowa  the  Mul  I*  (hors  ihaijoji  aad  ttnt." 

LdOUTICf,  C.  K.  J«lllUKIIl'*  U^TUlltlOB. 
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Ltoul  doee  not  receiro  inipn-saioiiit  from  all  paru  of  the  body,  WtraH 

Fbom  the  braiu."    This  tnilti,  which  uotr  se«nis  so  elementiry,  «!■ 

nererthelos  domonstraUd  only  by  th«  physiology  uf  reoent  tisd. 

Tho  groKtiitt  phy»i»logiciLl  theorist  of  the  pafliioM,  Bicbat,  did  M 

accept  it,  a*  wu  sh:ill  hoc:  from  uu  cxponilion  of  hi«  doctrine. 

The  Bret  physiological  oliaracter  revognizod  in  the  p«Miou,fcx 

Btcbal,  is  intvimittency.     Wboreae  oar  thoughts  may  be  eoBtianal— 

prolonged  over  a  conHidorablo  |>criod  of  time — and  irbereas  a  bahltif 

Lmaking  the  aame  rcflectionn  ami  jiidgmcnu  iiirength«ii8  and  ptriko 

Pthem,  the  passions,  on  the  othur  band,  have  uo  pen<i»tencv.     Wiib  ik 

exception  of  that  pleasure  and  pain  which  we  might  denominttr  tW 

InU),  and  which  depend  oo  direct  nor%'c-cxcitation,  it  may  be  assertid 

that  a  babil  of  the  same  sentimenU  will  fioon  blunt  nod  weaken  ibtB. 

A  prolonged  siiuaation,  be  it  pleasant  or  painful,  at  last  giv<«  Di-itbtr 

pleasure  nor  pain.    The  perfumer,  who  is  ever  BurroiiDdeid  by  an  ^itt- 

ons  atmosplicro,  does  not  ciyoy  tho  sweet  aocata.    All  that  deligbu  ik 

eye  or  ehurnis  llto  oar  becomes  indiflercnl  when  the  imprcaiioD  bit 

lasted  for  some  time.    The  saiue  holds  good  for  disagrwabk 

tioDS.     "  Uappincss,  therefore,"  says  Bicbal,  "consists  only  in  in 

tinnousness.    Pleasure  is  but  a  comparative  soDtiDient,  thatceatot 

exist  where  you  Lave  uniformity  Iwlwcen  prcsCDt  and  past  i 

LWeru  the  forms  of  all  women  oast  in  one  monld,  tliat  mould  were  I 

f  grave  of  love." 

This  profound  difference  between  thought  and  passion  Bichil  i 
■jplains  by  ibo  theory  that  the  former  is  <lependent  on  that  side  oft 
^«Ing  which  we  call  animot  li/ii,  while  Uic  lalu-r  proeee<l«  from  < 
orgOHte  life,    Kvery  thing  that  has  to  do  with  intelleetoal 
tjons,  properly  so    called,  has  its  seat  in  the  brain,  which  w  ^ 
centre  of  animal  life.     Every  thing  tbut  has  to  do  with  the  pawMl 
states  haa  its  scat  in  the  viscera.    The  elTect  of  passion  of  every  I 
is  to  produce  some  change,  some  alteration  in  the  orgamo  life,  i 
to  say,  in  the  organs  of  circulation,  of  respiration,  and  of 
This  fundamental  lUdcronco  between  intelligeoco  and  pawii: 
gardn  rh<!  orgaiu  which  seem  to  be  their  respective  seai^  ba»  \i>»i 
been  remarked  by  popular  sagacity  and  inoorporateid  into  laDg«>|tL 
Such  expressions  as  "a  good  head,"  "a  fine-shaped  head,"  turetl- 
waya  been  employed  to  express  perfection  of  anderstanding ;  aai  *> 
good  heart,"  "  a  tender  bean,"  to  express  (be  perfection  of  scstintaL 
It  has  also  been  a  current  phrase  to  say  that  tho  blood  "  boils''  iriA 
anger,  or  that  indignation  "moves"  the  bile,  or  that  the  heart  "htf** 
with  Joy,    Our  gestures  accord  with  our  words :  thus,  when  we  variy 
in  dumb  show  indicate  some  atat^i  Itavtng  to  do  with  memory,  iowM 
nation,  perception,  or  judgment,  we  bring  (he  band  up  tu  the  IM^I 
But,  when  wo  would  express  love,  Joy,  hate,  disgust,  we  tmag  tlil 
band  up  to  the  region  of  the  heart  or  oif  the  stomach. 

A  close  observation  of  foeu  proves  tho  corrttotoeM  of  tbe  initiiMtt 
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that  have  givon  ritte  to  iliexe  phniiioa  nacl  gc9lurL>».  It  i«  cvi<lcnt  that 
anger  acoeloi-at«a  the  circulatory  moTemciil,  ami  tlint  jo^-  hu*  ihi-  r>:iTnc 
efl^,  while  grief  and  fear  produce  the  opposite  reeulls.  £xiri-m« 
cmotioDt  are  KODketimcH  followed  by  fiitnl  eyncupo.  Profound  grief 
cauii«s  a  difficult}'  of  rcapirntion.  Sudden  fright  chrcks  the  secrglion 
of  bile.  Independently  of  these  palpable  pliuiioiiieiia,  the  pnisioM 
modify  profoundly  the  nulritive  procesaes,  and  jjive  rise  to  disordered 
coDditionM,  of  a  more  or  U-hd  graru  nature  Here,  again,  language  ac- 
oord*  with  physiology.  To  pint  atoay  teith  rntiy,  or  leith  rvmorUy  to 
fcaale  aicay  wtlk  grUf,  are  expressjous  tliat  alteet  the  influence  of  the 
pasaioiis  on  the  organic  tifo.  Again,  Iticbat  inf^cniously  notes  the  rela- 
tion iubitittting  between  the  pansions  and  thi-  tcnipt-rniiunt.  The  indi- 
viduiil  whose  lungi  are  highly  developed,  and  who^  circulatory 
•yalem  is  specially  vigorous,  will  naturally  be  of  very  inipemous  dia- 
pocition,  choleric,  passionate,  and  courageous.  Where  the  biliary 
system  pTedominates,  envionsneiia  and  hate  seem  to  be  more  linbiiual. 
The  lymphatic  temperament  gives  to  the  passions  a  <)uiet  and  indo- 
lent character.  Thus  every  thiug,  according  to  Uichat,  goes  to  show 
that  the  organic  life  is  the  tcrtnious  to  which  the  passiona  tend,  and 
the  ociitre  from  which  ihey  start,  and  that  the  animal  life  only  ^ufii^rB 
from  the  rebound  consecutively.  If  the  focus  of  the  animal  life  is  tlie 
brain,  then  what  is  the  focus  of  the  organic  lifcF  What  is  the  appa- 
ratus specially  concern k-d  in  producing  cmoiiont  and  pansSonal  mani- 
festations? Bichat  holds  that  there  in  no  one  organ  on  which  this 
office  devolves  exclusively,  and  he  localizes  the  passions  in  what  ho 
calls  the  epigastric  centre ;  that  is  to  say,  in  the  heart,  the  lungs,  tho 
liver,  the  gall-bladder,  and  the  ganglionic  nervc^ystcm,  distributed 
thronghont  lliesc  organs.  Each  of  these  iit,  accordiug  to  him,  the  seat 
of  a  distinct  pauion,  and  the  moveiucrits  that  are  determined  by  this 
pHsiou  are  perfectly  involuntary. 

Such  is  Uichat'e  doctrine  of  the  passions ;  it  is  the  ancient  doctrine, 
only  developed  and  elncidalcd,  reasoned  ont  with  greater  precision,  and 
fortified  with  fi-esh  proofx.  It  is  correct  in  its  analysis  of  the  visceral 
distni'bances  produced  by  the  passions,  but  erroneouH  in  that  it  n-garda 
the  viscera  as  their  main-spring  and  origin.  To  Gall  belongs  the  honor 
of  having  proved  that  the  passions  primarily  affect  the  brain,  and  not 
the  viscera.  It  was  the. experiments  made  by  that  great  man  which 
shoved  that  the  hrain  is  the  organ  of  senliiDents  no  less  than  of  ideas. 
Hta  argument  against  Biehat's  theory  may  be  reduced  to  these  funda- 
mental observations :  The  heart  and  the  diaphragm  arc  only  muscles, 
the  stomach  and  th«  liver  only  secretory  appurutuH,  the  kidneys  only 
an  excretory  apparatoa,  and  the  spk-en  only  a  aanguineous  gland.  Sev- 
eral of  these  organs  may  suffer  lesion  or  he  removed  and  still  tlie  pas- 
sioRM  remain;  hence  we  cannot  localize  the  passions  in  them.  Gall, 
la  the  next  place,  cxamim-s  all  the  pans  of  the  nervous  system  outside 
Lgfjbe  brain,  via.,  the  plexuses,  the  ganglia,  the  nerves,  and  the  seusory 
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Kpparotos,  and  ahows  that  her?  U>o  it  is  impossible  to  find  tbo  mohb 
of  our  prt>p«ii«it)C»,  iiistincU,  alfrcltuii«,  or  paasioiis.  Finally,  be  et- 
aminvs  tlii;  brui)  iUulf,  and  ia  il  diacorcrn  the  vxcltuivc  ieat  of  ill 
tlivHi;  uolivities.  Thai  (k«  paastoos  dcpeud  cssealially  on  Uw  Imio  it 
proved  from  tbe  fad  Utat  any  impairment  of  tliat  viscua  d«tcmiii»> 

fciwrtarbation  of  the  passional  no  leM  than  of  tho  int«ilectUAl  phcDonuu. 

Vwnen  we  mw  ph jsiciitDs  of  biUf  a  Motary  ago,  who  vere  profoiuill} 
Tcrsvd  in  the  «tudy  of  intanily — a  Piiuj)  or  oa  Etqnirol,  for  IsitaK^ 
EieBitat«  about  locating  in  the  brain  the  immeiUatc  oanu  of  demcirtit 
and  tlie  raiiona  forms  of  mauia,  we  can  appreciate  tbe  importiowitf 
tAe  serrioe  done  by  Gall  to  the  soionce  of  man,  when  he  rigoroair 
d«monstr3ttcd  the  ill'Und«rMtood  functions  of  the  brain,  and  prured 
corrootnusR  of  PcAcartiVa  dootrine  of  the  passionv. 

The  i-x{MtriTn<?»ta  of  modern  physiologiat*,  tltoM  of  CUode 
in  particular,  sliow  that  all  seosatioiu  aet  primarily  on  the 
centres,  throngh  th«  n«rves  roachiu};  from  the  periphery  uf  the  Wjr 
to  tJiose  oentrcs.  Tho  excitation  thus  dot<-raitit«d  in  the  brah^  oc  is 
the  spinal  cord,  i*  iht^n  transforrMl  to  th»  ncrro-li laments  which  exMi 
.  to  tlie  vigeera  and  members,  and  benoe  the  [iitt«r  are  aSecud  (olf 
secondarily.  Of  all  tbe  otf^ns,  the  heart  isthe  one  which  carHcctiDJ 
most  profoundly  experiences  tho  inflnenee  of  tbe  senritXve  exclialiM 
prodnvcd  in  ihu  nerriyo'ntrvs.  So  toon  a»  any  modificaiiou  whsuo- 
ever  is  produced  in  the  c«ntnl  uerv&«ab)itaucv,  the  nerves  trsMoiil 
this  Tibration  to  the  heart,  and  at  onoe  the  movemenu  of  the  btter  (rfic 
a  perturbation  which  is  expressed  in  rariona  ways.  At  one  time  tt* 
nervous  action  Is  sulSeicntly  energetic  to  at  once  stop  the  wotkiag*' 
the  heart;  and,  as  the  blood  is  no  longer  discharged  into  tbe  vmmH 
syncope  (fointing)  is  the  resolt,  tho  skin  assuming  tho  pallor  aoJ  fiv* 
idness  of  death.  Again,  the  reverse  effect  tahee  place,  tbe  beating  ot 
the  heart  being  aceeleratcd,  instead  of  being  stopped ;  in  tluji  caw  tht 
blood  is  lorocd  through  the  di^^tended  viiowl*  to  the  brain,  and  iben 
is  overexcitation  of  that  orgun'it  activity.  Tla-  heart  Ife  no  more 
seat  of  the  seotimenta  than  the  band  is  tbe  seat  of  the  will,  but  it  ii 
reactii'c  which  is  modified  by  the  sentiments,  with  the  utmost  nicvtvMl! 
with  infalMbie  certainly.  Xot  only  does  the  heart  betray,  by  tbe  ttj 
dixiurbiince  of  its  normal  rtiylhni,  tlie  natare  of  the  initial  braixS' 
eitaUon,  but  it  altio  produces  tlirougbont  tbe  whole  organism  diMf 
dered  sotioas,  the  sum  of  which  conittilutes,  m  it  were,  tbe  phjwil 
image,  the  palpable  externals  of  passion.  But  it  prodncos  this  ^tH* 
dered  nction  only  by  reacting  on  the  brain,  which  is  the  organ  of  •! 
the  dcm on «t rations  and  of  all  the  movements  of  tbe  nerved^  and  tt«» 
qoently  of  the  mutelc*.  Tfans  it  is  that  tbe  heart  and  the  braia,  thi 
blood-system  and  the  nerve-system,  coii:»pire  in  the  prodnctioB  of  [•► 
slonal  phenomena,  by  a  series  of  alteraaie  actions  and  rvsaetiona. 

Such,  are  at  least,  tho  chief  points  of  Claude  Bomard*s  doetriM,  >* 
set  forth  at  a  famous  Sorboune  con/Srmce,  in  1944.    At  tbatperiodih* 
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^■Inro  of  the  n^rvc-connectioiu  of  Ui«  Xwwxi  witli  tlio  brain  were  as  yet 
PBknoTD,  and  a  KuBBiao  phj-aiolo([Ut,  E.  Cyon,  \\a»y  for  hoirc  ypnra 
past,  labored  flaccessfullj-  to  litl  up  thia  ^p.  Tlic  heart  is  provided 
with  a  number  of  liltio  self-acting  nerT&^nglia,  without  relationn  to 
th«  brain,  from  wliiclt  Kpring,  niiiJcr  tbo  iofiamicc  of  the  blood,  a  cer- 
tain number  of  motor  imputr>ionti.  Thcoo  ganglia  gorern  the  unual 
normal  action  of  the  cardiit<!  apimratiitt ;  but  the  rhythm  tind  the  force 
of  the  bcatinga  are  every  inatant  modified  by  exciiationt  having  their 
origin  in  the  brain.  The  latter  organ  sends  out  to  the  ganglia  of  the 
heart  two  seta  of  nerves — the  poeamogsatric,  or  retardalor,  and  the 
accelerator  nftrroa.  Excitation  of  the  former  diminiBhee  the  frequency 
and  aogmciitH  the  forc<!  of  tbo  hcnrt'M  movements.  The  iiccelcrator 
nprvcs  produce  tlie  oppo^te  result,  Increasing  the  number  and  Icssou- 
ing  t}ie  force  of  the  heart's  contractions.  These  two  sets  of  nerves 
accommodate  the  activity  of  the  heart  to  that  of  tho  rest  of  the  organ- 
ism, and  hold  it  in  oqntltbriiim  with  the  coiilinna]  oBcillations  of  the 
various  functions  of  bo<ty  and  twiX.  Betiidi'ft  llicse  61aments,  extending 
from  the  brain  to  the  heart,  there  are  others  from  the  heart  to  tlio 
brain,  which  M.  Cyon  calls  depressors.  The  office  of  llie»e  nerves  is 
to  ootify  the  brain,  and  consequently  the  soul,  of  the  changes  occur- 
ring in  the  rhythm  and  energy  of  the  cardiac  contractions.  Thus,  in 
virtue  of  th«  pneumogastrio  and  the  aceclcnttor  ncrvw,  the  htart  is  an 
oi^an  whereon  is  reflected,  inimedialely  and  with  precision,  every  pa«- 
•iooal  state,  with  its  nicest  shades  of  distinction.  And,  on  the  other 
band,  in  virtue  of  the  depreseor-oerves,  our  coiiaciousness  notes  the 
infinitety-diverBe  oscillMionB  of  the  heart's  boatings  attendant  on  pas- 
sional Btates.  The  mechanism  of  the  heart's  motions  onder  passion 
depends  on  these  two  inverse  nerve-currents. 

Every  agreeable  or  Jojona  emotion  of  the  soul  excites  the  accel- 
erator nerves  of  the  heart,  and  oausos  that  organ  to  beat  witli  great 
rapidity,  lessening  at  the  same  time  the  force  of  its  contractions.  Tlie 
phrasoB,  (As  fteart  leapt  with  joy,  orjluilfrt  with  Joy,  admirably  char- 
acterize this  action  of  the  ncci-lerator  nirvei^  The  facility  with  which 
the  heart  drives  the  blood  into  the  urlitries,  undi-r  such  eircu  in  stances, 
prodncos  that  feeling  of  comfort  and  pleatmre  which  is  expr\>*f:e(l  by 
the  words,  a  li^ht  heart.  On  the  other  hand,  all*  sad  or  painful  feci* 
inga  aet  chiefly  on  the  retardator  fibroB  of  tho  pneumogaslric  nerves. 
Emotions  of  thin  description  diniiniiih  the  rapidily  of  tlic  heart's  beat- 
ings, and  so  ineroaso  the  amount  of  blood  discharged  from  (hat  organ 
at  each  dinstnlc ;  hence  tlio  contractions  by  which  it  drives  the  blood 
into  the  TCMola  are  laborious  and  protracted.  Iliese  oontraetions,  at- 
tended as  they  arc  with  pain,  give  rise  to  an  msmnlUs  of  sensations, 
expressed  in  common  language  by  tiach  phraacs  H  opprtttion  of  the 
Atari,  the  heart  i»  agonixd,  etc  Tliat  other  phrase,  the  heart  it  rtady 
to  bvrtt,  expresses,  with  great  exactitude,  the  sensation  of  strictiiro 
one  feels  when  sulTering  front  pent-up  angnisb.    The  news  of  some 
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painful  loss,  wben  suddenly  coaveyed,  oft«iitimPs  prodnces  wild,  irrtj- 

uMr  coutractioDS,  ovring  to  a  paralyxis  of  the  rvlardntor  tiL-rvce,  and  H 

u  not  rara  to  find  tliis  disordcird  cxcitntion  followed  by  a  total  Mf- 

pago  of  the  livart'ii  ftotion,  niul  syncope.    Hence,  says  Claude  Bemud, 

when  we  lisYe  to  communioate  to  a  person  ftome  hfort-breaking  yxa 

of  iotoltigtncc,  wc  tna»i  use  gmt  prccanticMiu    Tlio  inicnaity  9f  tie 

«fi(!Cts  produced  on  the  heart  by  ibc  toal't  emolioDii  dependi,  abort 

all,  on  the  excitability  of  the  nerves  conoectjng  heart  and  brain.  TW 

greater  the  excitability  of  these  nerves,  the  more  pronounced  »r«  ibe 

heart's  motions,  and  the  finer,  too,  and  the  more  delicate  are  the  md- 

'  wontivc  impronionn.     It  is  bccnunc  the  nerve*  of  women  and  childn* 

'  ftre  moK  excitable  tlian  ilioso  of  men,  that  llieir  hearts  also  ait  am 

I  profoundly  affected  by  the  emotions ;  or,  in  common  huigtuge,  tkii 

hearts  arc  more  lender,  more  sensiiit  e. 

White  the  heart  seems  to  be  more  directly  under  the  infiiieiiGatf 
the  fcclingf,  the  lungs  appnr  to  have  some  connection  with  ihoej^ 
Whtn  .-ibiiorbcd  in  some  profound  meditation,  or  when  listening  to 
Home  orator  wbo»e  discourse  rivets  our  attention,  wc  suspend  t^  » 
Bpiralory  movements.  I>nrwiu  offers  an  tngenions  explanatieu  of  lb 
phenomenon,  attributing  it  to  tlie  habit  vrv  have  contracted  of  ttt 
breathing  when  w«  %n  Itstouing  attentively,  so  as  not  to  dittnib  \j 
the  sound  of  the  breath  the  silence  neceesary  for  catuhing  cTemrl' 
lable. 

From  the  fact  that  the  real  .iffeetiona  of  the  soul,  and  conseqwUif 
of  the  bruin,  are  always  accompanied  by  disturbance  of  the  nt^ 
tory  and  circulatory  functions,  irc  may  oonelude  that  the  h«*ri  »d  ^ 
the  arterial  tension  are  tlic  true  index  of  the  passional  stuieA.  Bw 
it  is  that  the  nctor,  wben  he  would  prove  that  some  perilous  ntMl*> 
inspires  him  with  no  fears,  seix«s  tJ>c  band  of  the  one  he  seeks  to  RS»- 
sure  or  to  conrinec,  and  places  it  over  his  own  heart,  in  order  to  Aat 
that  the  beatings  of  that  organ  keep  up  tlieir  usual  rhythm.  HaKft 
too,  it  is  that  wo  must  not  regard  outcries  and  ge^lurea  as  posbinir 
dices  of  passion.  When  you  see  a  voman  weeping  and  agitstnl  •■ 
Uicaring  aome  painful  news,  you  have  otily  to  feel  her  poise;  i/tbl 
if)  normal,  you  may  pronounce  the  emotion  rimiilated.  On  tbcc^ 
hand,  if  you  see  a  woman  whose  dielrciss  is  manifested  by  no  ontnil 
;  signs,  but  whoso  heart  beats  with  unwonted  iiregnlarity,  yoo  bsj  bt 
•arc  that  she  feigns  a  calm  that  is  not  in  her  sooL  There  ii  nt 
another  mode  of  asoertainiug,  and  oven  of  measuring  aecuratdf,  th 
etrcnt^h  of  emotions.  This  we  may  do  by  applying  either  to  the  pel** 
or  to  the  heart  one  of  those  delicate  apparatus  inrenled  by  M.  Ms»f, 
which  trace  on  a  «heel  of  bluefceoed  paper  curves  of  greater  or  h* 
^nosity,  representing  the  number,  tlic  forco,  and  the  form  of  th 
beata  of  the  pnlse,  or  the  contractions  of  the  heart.  Just  as  ib** 
apparatus  give  ns  tracings  which  at  once  indicate  the  nature  of  tk 
heart's  motions  in  various  diseases,  for  instance,  fever,  typhns,  or  !■• 
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monia,  thcj  might  in  liko  mnniior  gire  lis  graphic  represent ntiona  of 
itM  muliunH  under  tbc  iiifln4-iK^'  of  the  vitriout  pattMoni',  niich  us  love, 
fear,  grief,  Joy,  anger,  etc.  Indeed,  each  of  these  ttntes  of  the  soul 
produces,  in  the  order  of  the  heart's  beatings,  a  modification  to  pccuU 
iar  and  characteristic  that  wo  may  regard  each  of  the  passions  as 
baving  h  carve  of  itn  own.  M.  Cyon,  who  has  recently  eiiggestcd  this 
ingeniona  idea  of  applying  graphic  nppaiiituH  to  the  physiology  of  tbo 
pamtiona,  give*  aome  ill uxtrat ions  of  the  bearings  such  experiments 
might  liave.  Among  the  hvSn  gnlher^d  roiuid  the  bed  of  a  dying  man 
th«ro  is  oue  whoso  grief  causes  his  heart  to  beat  slowly  but  violently. 
In  some  of  the  others,  who  impatiently  await  the  end,  the  heart  beats 
quickly  but  feebly.  The  grajibio  apparatiia,  which  describe*,  with 
marvelous  precision,  the  rhythm  of  cardiac  contractiona,  and  which  la 
called  the  eardioffrapA,  conld  in  this  case  exhibit  the  real  feelings  of 
tbo  Iwin.  This  is  not  at  all  an  exaggeration,  and  wc  have  no  doubt 
tliftt  an  instrument  of  great  Mnsibility  could  be  got  to  note  the  diil^r* 
enees  here  referred  to.  PerhapH  tlie  case  would  be  diflerent  under  cl^ 
cumstanoca  of  greater  complexity.  The  modifications  of  the  heart's 
beating  intervene  in  a  twofold  manner,  in  the  determination  of  our 
inclinations  and  in  the  acts  which  proceed  from  them,  either  by  pro< 
duoiog  Buddcn  changes  in  the  quantity  of  blood  diffused  through  tho 
nerve-centres,  or  by  giving  us  agreeable  or  painful  sensations  through 
th«  depressor  nerves.  Kow,  a  sudden  afflux  of  blood  to  the  brain,  and 
extremely  poinfa)  sensations,  may  produce,  in  a  man  not  suffering  from 
any  mental  disease,  the  craziest  noiiuns,  and  may  betray  him  into  the 
commlsiiion  of  the  moxt  serious  olTcnsui.  Suppose  a  man  commits  a 
crime  under  oircumstancea  but  ill  understood;  the  quetttion  arises, 
Wm  he  moved  to  the  act  unconsciously  and  by  physiological  causes, 
or  did  he  do  it  designedly  and  after  calm  reflection  ?  M.  CyoD  tliinks 
be  can  resolve  thin  problem  iis  follow* :  The  soul  possesses  the  faculty 
of  czperlenciiig,  on  the  recollection  of  a  past  act,  emotions  of  a  liko 
kind  with  those  it  esperieuced  at  the  moment  of  its  commission.  The 
detailed  history  of  a  crime  must  produce  in  the  accused  who  listens  to 
it — supposing  that  he  had  committed  the  crime  knowingly — umotious 
of  tliis  kind,  ii.t  also  the  cardiac  motions  necessarily  correlative  to  them. 
Hence  the  judge  may,  by  means  of  the  cardiograph,  inform  himself  as 
to  the  presence  or  absence  of  these  motions,  and  so  decide  whether  the 
accused  has  or  huf  not  n  reool lection  of  the  crime,  i.  e.,  has  committed 
the  crime  whetht-r  with  or  without  couFiciousness.  This  instance  is 
raiher  ingenious  than  plausible,  rather  theoretic  than  practical.  Of 
conrse,  an  individual  who  has  committed  a  crime  in  a  state  of  delirium 
cannot,  on  hearing  the  history  of  tliat  crime,  experience  the  same 
emotions,  nor  coni<equcu(ly  the  Mime  modifumtious  of  the  heart's  move. 
ncDt,  M  he  would  if  he  Iiud  committed  it  with  a  full  knowledge  of 
what  he  was  doing ;  still,  it  would  be  as  hard  for  him  in  the  one  case 
H  in  tlie  other,  to  maintain  an  absolute  tanff-Jroid.    A  man  who  is 
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LBCcase<l  of  hsvmg  committed  a  crime,  and  vho  Ldows  that  £^» 
Pcommitivd  it,  ia  alarmed  at  tbo  sight  of  the  judge  wbo  quctnioni  Ltdi, 
and  At  the  thought  of  the  accusation  which  Btaotis  agaiaat  him,  crtii 
tlioagh  the  crima  v,'a«  committed  in  n  mom<-Dt  of  delirium.  <Ju  lit 
other  hand,  it  may  easily  happvn  that  s  hardened  malefactor,  who  hu 
committed  a  crime  uith  full  <i (-liberation,  will  be  >o  iax  master  of  bin- 
self  as  to  Iccl  Imt  insigniflcaiit  emotion  vhvu  th«  circa  mat  an  res  of  hil 
crime  are  brought  np  before  him.  Yet  this  idea  of  U.  Cyon's  nniu 
thu  ailt-'titiou  of  psychological  physiologists,  and  we  may  ventate  U 
hope  that  the  day  will  come  when  treattsea  on  psychology  will  wo- 
clnde  their  descriptions  of  passional  state*  with  grjkphic  tracings  tbow> 
ing  the  rliythni  of  licartHrantractions  wliioh  answera  to  each  pUMX. 
Tbcso  tracings  will  be  trnatworth  j  and  precise,  for,  if  the  will  be  mil- 
treSB  of  movements  and  demonstrations  that  appear  at  the  imr&n,  it 
has  but  very  littlu  power  over  rbcera  that  nr«  concealed,  like  tht 
heart,  and  these  arc  tmthful  witoencai  ever  at  hand  to  rectify  l/iif 
testimony.  « 

n.  ■ 

But  wv  mmtt  benr  in  mind  that  muscUM  which  ara  snbjcct  iH 
the  wit)  are  not  nlwa}**  employed  to  dim-mhle  pasMon,  bnt  thai  T(iH 
often,  by  their  almost  automauc  attitude,  they  betray  the  real  Matt  ^| 
the  feelings.  In  vain  would  a  man  in  a  furious  passion  strive  to  (MH 
etilL  AH  his  members  arc  agitated  with  violent  morrments.  JbU^f 
ishmcnt  produces  a  relaxation  of  the  masclcs,  and  hence  th«  Pf^l 
phmse,  lea  hrat  toiabtnt  (the  anna  fall),  to  denote  tlio  uflocu  of  tlH 
emotion.  Fear  causes  one's  legs  to  fail  him ;  one  is  said  to  bejwVilfl 
by  fear.  But  there  are  none  of  the  muscles  that  are  so  inflDeaoid,^| 
modified  1>y  the  |MUwionK,  ua  those  of  the  feco^  Tba  phynogticayH 
Ljndeed  a  betrayer  of  the  soul's  inner  states.  "  When  tha  soul  Ef  a^J 
^ated,"  says  BuSbn,  "the  face  beeomea  a  living  picture,  wfaercin  l|H 
passions  are  given  with  equal  delicacy  and  force ;  where  every  iao^| 
ment  of  the  soul  is  expressed  by  a  dash  of  the  pencil,  and  earh  ad  ^| 
a  character,  the  rapid,  living  impress  of  which  ootstrips  the  will,  tli^l 
unveiling  and  manifesting,  by  piaasionate  signs,  our  ino«(  seeiM  fl^| 
tions."  fl 

It  seeraa  impossible  to  subject  to  physiological  analysis  appearanaj 
so  complex,  so  varied,  and  so  fickle.  And  yet  an  accomplished  op^B 
tacnter  has  rcn:cnt1y  succeeded  in  partially  ordering  this  chaos,  anilH 
{vreoiself  determimng  the  muscuhir  mechanism  of  the  human  phvHtfl 
nomy  as  related  to  the  various  paKNtonH.  Having  first  aecertatiidl,  Ifl 
minnt«  dissections,  the  position  and  separate  function  of  the  numenfl 
masclea  niaate  between  the  skin  and  the  facial  bom-M,  and  htvi^l 
learned  bow  tho  ner%'o-liInments  of  the  terenth  pair  (the  facial  tkerrtfl 
are  distributed  through  these  mniclca  and  animate  them,  If.  DiuhM^| 
of  Boulogne,  has  determined,  by  mean*  of  the  el«ctric  eaiTeBt,«rin 
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I  TuioaB  Qiccitants,  the  coiilraclion  of  gucIi  particular  ooe  of  tlicsv  little 
nansclea.    Again,  by  obscrriiig  those  rra<Iy-ii)ade  cxperim«iiu  wbicb 

w«  ciiU  iIUchhos,  he  iearo&d  wbut  tulcea  place  irhon  sotno  of  these 
muaol«B  ooatract  while  otbcis  are  iusGltve.  Id  this  way  Itc  bus  be<-ii 
enabled  to  eee,  most  ckiirly,  that  tbe  coniractioQ  of  eacli  miiitclu  of 
tbo  fnco  determines  a  crrlain  invariabU^  cxprvK^ion ;  that  H  to  say, 
that  caeh  paRBion  scftDiH  to  bave  al  it^  command  a  facial  mnscle 
which  ooDlracts  eo  eoou  as  the  bouI  Ib  moved  by  thin  paviitoii.  M. 
Duchcnue  dlscouiecB  as  follows  about  the  mnicte  pft^fftring  {iouf- 
ftixnc^,  as  ho  calls  tiiu  muMolo  whose  contraction  indicates  pain, 
"  From  the  very  outset  I  had  observed  that  the  partial  movcmeot  of 
one  of  the  motor  muBcles  of  the  eyebrow  always  produced  n  coinplvte 
expreBsion  in  the  huniao  face.  For  iitBtance,  there  is  one  niuitclo 
which  cxprcBecs  pain — the  ''Uporciliary  mnscle.  On  caasing  ihiti  to 
contract  by  electricity,  not  only  did  the  eyebrow  assume  tbe  form  ex- 
presHive  of  pain,  but  the  other  lutrtB  and  features  of  the  countenance, 
particularly  the  mouth  and  tbe  naao-labial  line,  seemed  nlao  to  undergo 
a  profound  modilication,  so  as  to  harmonize  with  the  eyebrow,  and, 
like  it,  to  give  expression  to  this  painful  state  of  the  souL"  So,  then, 
oilier  mntclus  appear  to  share  with  the  superciliary  in  the  expression 
of  suffering.  M.  Duoheune,  however,  believes  that  he  is  aulhoriKcd 
by  bia  eKperimenis  in  holding  that  the  muscular  region  of  the  face 
directly  modified  by  a  single  passion  is  very  eircumsnibed.  But  this 
modified  region  acts  by  a  sort  of  sympatiiy  on  the  adjacent  regions 
precisely  as  one  color  modifies  the  tint  of  the  colors  alt  around  it; 
and,  juBt  as,  in  the  latter  cnM^,  there  is  caused  an  opltoal  tltusioii,  the 
result  of  what  Chevrenl  calls  the  simnUnneons  cootrast  of  oolors,  bo 
with  the  muscular  movements  of  the  face  there  is  produced  a  kind  of 
mirage  which  modifies,  complicates,  and  Hi,^cms  to  dilate  a  movrmmt 
whose  real  sphere  is  very  restricted.  However  tliis  may  be,  M.  Du- 
ehenne  has  Bueceedcd  in  reprodneinf*,  by  contractions  called  forth  in 
a  certain  number  of  the  facial  muscles,  nearly  all  those  expressions 
which  answer  to  the  inner  states  of  the  soul,  and  ho  ha*  tliun  bceo 
enabled  to  assign  to  each  muRcle  a  psycho  logical  in  addition  lo  ita 
phyRiologieal  Dam<'.  TIiuh,  tlie  fronlal  muscle  is  the  mnsclo  of  atten- 
tion, durprise,  wonder,  and  alarm,  and  each  of  these  cmntions  excites 
It  in  a  difierent  way.  The  great  xygomatlc  and  the  infL-rior  orbicular 
mnsclca  are  the  muscles  of  joy,  while  the  pyramidal  muscle  of  the 
nose  is  the  muscle  of  aggreBsion,  and  so  on.  In  general,  I  he  niusclca 
of  the  eye  arc  adapted  to  eipressionB  of  the  higher  order,  and  thoso 
of  tlie  mouth  to  esprc«sions  of  a  more  gross  and  material  kind.  Tlic 
jMirely  self-tatisfied  and  sensual  tunile  oalla  into  play  only  the  sygo- 
matio  muscle.  It  in  the  contraction  of  the  inferior  orbicular  that  gives 
to  the  expression  of  contentment  and  pleasure  a  character  of  good- 
natare  antl  benevolence.  Besides  the  primary  expressions  resulting 
directly  from  tbe  play  of  one  mosole,  M.  Duchcnne  finds  thnt  several 
roc  IT.— as 
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passionsl  slates  of  the  phj-siognouy  may  be  resolved  iato  ■  SSB 
of  itini|>le  movements.  V 

And,  just  as  lie  prcxloccs  vtmplc  pitssioosl  Gxpreaaione  byaitifical 
mean^  eo,  too,  Iio  cITncts  thu  Hyntlii>vi*  of  lliv  complex  exproncK 
AtUnlion,  n-liich  U  produced  by  tite  contraction  ot  tlie  froaiil  raiuti^ 
Mid  Joy,  whicfi  Is  due  to  the  conjoiot  activity  of  the  fft^ai  xygomitie 
ftnd  the  inferior  orbiculnr,  sre  primary  t-xprcMioDS.     WheneTtt  m 
determine  aimuluncotuly  on  one  fiou  tho  contraction  of  tbeM  tis 
miucloH,  wv  g,ct  the  phyaiot^nomy  of  a  person  who  Lur  ■  livrly  inpitfr 
UOn  of  eome  pleasing  and  uncxpeeted  newa.     U,  together  vitli  tluw 
moflolea,  we  excite  that  which  eerves  to  expKM  lechery— i.  e.,tht 
tnnaTerae  nasal  muscle — we  got  the  typo  of  atuntion  dineUdlMearl 
§om4  Uuciviou*  object.    If  we  asiooiatv  tho  lines  indicating  phunn 
with  those  denoting  pain,  we  recognize  at  once  the  melancholy  iri& 
When  we  combine  (he  tmilo  (by  contracting  the  great  XjgoaoU^ 
with  gentle  grief  (by  contracting  the  minor  ^^matic),  or,  better  itV&, 
with  n  slight  contraction  of  thu  muBcIc  of  nuffcring — the  mpcrnliti^ 
we  hare  an  admirable  and  touehing  expression  of  pity  and  eonifaaut 

These  fine  phyeiological  disMctions,  and  the  masterly  sylkiM 
they  enggested  to  &I.  Dachcnnc,  arc  nearly  in  foil  accord,  aa  oooccM 
their  results,  with  the  most  ancient  obh^-vationa  of  cmpiricisa).  viA 
the  intuitions  ot  painters  and  K'ulpt^^rs,  aa  also  with  the  teaefaiogrf 
[isychologista  and  moraliata,  Itosults  of  this  kind  add  nolhii^  (oM 
knowledge  of  the  body  or  of  the  mind,  but  they  wilt,  perhspf,  bt(' 
service  to  artists  who  desire  to  be  exact  in  the  anatomical  rFpnda^ 
tion  of  the  passional  movements  of  the  physiognomy.  Xo  doaU  ih 
genius  of  superior  artists  ia  a  sore  and  potent  instinct,  which  lasJi 
them  t^o  follow  rules  they  know  not ;  and  it  is  probable  that  adihr 
RatTaolle,  nor  Corrcggio,  nor  Titian,  would  havo  been  a  greater  psiottt, 
had  he  known,  aa  modem  physicists  do,  tho  lavs  of  lumony  sai  tk 
amnltaiNoas  contrast  of  colors.  Kevertheleoi,  this  anre  and  pM^ 
instinct,  tho  germ  of  which  exists  in  the  Hit«  of  the  artist-worU,  Mf 
bo  to  some  extent  acquired  by  laWrious  stndy,  and  hence  the  eMS» 
entions  artist  will  nuderataiid  all  the  advantage  to  be  derived  fnmt 
science  which,  by  giving  him  precise  and  certain  direoticma,  willMlt 
him  much  preliminary  labor  and  much  fmitiesa  experiment. 

W1)y  is  one  fpecial  mnscio  of  the  fitco  affected  by  pun,  anothvbf 
fear,  and  a  third  by  anger?  In  short,  why  ia  orcry  pudoa  isM* 
preted  in  the  physiognomy  by  regular,  determinate  mowat^f* 
aa  the  riiythni  of  the  heart  is  modified  ?  To  give  tha  qoMdoB  I 
loore  general  form,  is  thuro  u  logical  relation  between  gestnrs  til 
emotion?  This  is  a  difficult  qneation,  recently  pat  by  Mr.  D>r«ia 
and  which  ho  strives  to  answer  in  aocordanee  with  hia  usaal  ioi- 
triucs.  For  him,  instincts  are  habits  originally  acquired  parpenlfi 
voluntarily,  and  aflcrwani  fixed  in  the  race  by  heredity,  lbs  •► 
stinctivc  movements  of  the  i^iyaiognomy,  oonddered  as  prr^— *'  <■" 
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^KAaiooB,  have  tb«  nm«  origin.  TlinH,  the  linbit  of  praying  with 
the  Iiands  Joined  palin  to  palm  couit'ii,  ucconlin^;  to  him,  from  the 
ta«t,  th«t  in  past  ltme«  captives  testified  their  entire  HiibniiKHion  by 
holding  up  tboir  bandi  to  bo  bound  by  tho  victor.  The  cajitiTt  ax- 
tonicd  the  kii«el!Dg  posture,  in  order  to  make  this  operation  easi«r. 
Thiui,  the  gesture  and  the  attlludu,  which  arc  now  th«  instinctivo 
expressioii  of  adoration,  of  devotion,  would  be  merely  veatigea  of  the 
e&vagD  usages  of  primitive  man.  When  we  are  angry  with  a  pemon, 
w«  involuntarily  cIokc  our  fiittM,  so  that  thoy  may  bo  ready  for  use, 
oven  when  wo  have  no  Inteattou  of  atnklng  the  one  who  has  angercid 
as.  If,  under  tbe  action  of  similar  fttelitigs,  the  lip>  contract  so  as  to 
abow  tho  teeth,  as  though  w«  were  preparing  to  bite,  the  rcanon  is, 
B*ys  Darwin,  that  wo  are  descended  from  animals  who  used  their  teeth 
M  weapons  of  off>-H»c.  Wliy  >lo  the  eyebrows  assume  an  oblique  po- 
sition whtrn  a  pgraou  is  sufiering  pain  J  For  ibis  reason  :  when  chil- 
dren ory  from  hunger  or  from  pain,  the  act  of  crying  profoundly  modi- 
fies the  oircnlation ;  the  blood^owe  to  tbe  head,  and  particularly  to  tb« 
eyes,  and  this  produces  an  uupleasiuit  sensation.  The  muscles  around 
th«  eyes  then  contract  tio  as  to  protect  them,  and  this  action  has  become, 
under  th6  influence  of  selection  and  heredity,  an  instinctive  habit. 

Most  of  Mr.  Darwin's  ingenious  explanations,  thus  t«nd  to  refer 
movoravnts  of  tho  physiognomy,  that  are  now  involuntary  and  in- 
stinctive, to  movements  tliat  onco  were  volunlary  and  intentional. 
Many  of  tbotie  explanations  seem  plansible,  but  it  is  ncverthctees  true 
that  the  physiognomy  betrays  the  emotions  and  pactions  by  means  of 
signs  entirely  independent  of  the  wilL  Tliat  some  of  the  munciilar 
movements  of  the  face  arose  in  tho  manner  described  by  Darwin  wo 
might  admit,  but  still  we  cannot  me  bow  that  accomplished  naturalist 
can  rvduoo  tmder  his  fundamental  bypoUtcsis  those  complex  more- 
ments  which  are  expressed  by  laughter,  laclirymal  seoretion,  blushing, 
p«llor,  tnrgescence  or  flaccidity  of  the  fle^h,  and  the  flashing  and  dlni' 
miug  of  tho  eyes.  All  these  phenomena  are  entirely  independent  of 
the  will,  nor  can  they  bo  explained  on  the  tlieory  put  forward  by  Dar- 
win to  account  for  tho  eyebrow  contracting  nudcr  the  influence  of  pain- 
ful emotions,  or  for  the  lips  coulraciing  in  anger.  Therefore,  we  are 
forced  to  tbe  conclusion  that  the  agitation  of  the  cephalic  centres,  pro- 
daced  by  the  passions,  calls  forth,  in  virtue  of  tho  anatomical  relations 
of  those  ocntres  with  the  facial  nerves  and  mnscles,  reflex  phenomena 
that  never  were  under  the  control  of  the  will.  Tlie  babit  of  seeing 
rach  and  such  an  expression  associated  with  such  and  snch  a  passion 
leads  us  to  judge  of  the  one  by  the  other ;  but  yet  tho  habit  is  not  the 
efficient  canso  of  the  expression. 

There  still  remains  to  be  considered  one  more  series  of  phyKioIof^i- 
cal  phenomena  which  bear  the  improas  of  passion,  vis.,  vocal  phe- 
nomena. The  inflections  of  the  voice,  as  related  to  the  passions,  are  as 
varied  as  the  expressions  of  the  physiognomy.    Each  passion  has  its 
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own  Unguagc,  its  own  tonr«,  iM  own  note,  just  ax  it  li»  its  own  ncn* 
and  itB  own  niii«olc.  P)i}'»i«lo^icul  aualyiU,  howt-vcr,  \t  iai  mort 
(lifKciilt  licK  thin  iu  Ibc  oatte  of  lh«  phjsiogDoiof.  How  iliill  «c 
SDiklyte  tbe  complex  meGfaanUms  tliat  cinse  iho  lungn  and  tli«  larm 
to  produce  the  varioofl  sonnds  of  moaning,  crj^ing,  grc^iniug,  sobtjing 
and  sighing  ?  Wc  arc  acqiiuinti;s1  with  ilie  entemhU  of  miuoalar  foM- 
liona  which  git  e  nan  to  ilii^ac-  diflerenl  expreeoioaa  of  tbe  sool'i  ftaUi, 
bat  why  doea  langbter  express  g^fety,  and  aigbing  expre«9  ssdneci? 
We  cannot  toll. 

To  siini  up ;  n  profound  disturboDco  of  tbe  draalatory  and  m^ij* 
tory  acta;  a  more  or  letm  violent  agitation  of  the  inemben;  duofd 
of  tbe  attitude  of  the  body;  direraifled  moTcmentf  in  the  phriiof 
ncmy;  infinitdy-Tariod  inflcctiona  and  modulations  of  the  toim— iD 
thcM;  phcnomciia  are  the  conHcquence  of  what  takes  place  in  tbe  bnia 
when  that  organ  receives  impreKnionii  of  snob  a  nature  as  to  agitauil 

Hence  we  see  that  tbe  main-spring  of  passion  is  the  Beose^mpni- 
BioD.     Bat  what  is  this  impression  ?    In  order  (o  answer  tht»  qo» 
tion,  let  us  analyze  Honie  pitHxional  ctAtc.     We  xball  there  find  fW 
principal  elements:  a  more  or  le»  dtHlinct  Initial  eensatiou  of  piMMi 
or  pain;  voluntary  or  inrolontary  movements,  more  or  leas  proae  Mwd  i 
and,  finally,  a  recurrent  scD««tion  consecutive  to  tbeso  moTcnKotL 
It  is  clvar  ihal.  if  thrrc  wore  do  BeDsattoD  there  woJld  be  no  psiiiai 
On  the  other  baud,  if  tbe  sensation  were  but  a  motion,  we  might  Mf 
that  pMUon  conusts  of  a  aeries  of  motions  originating  in  tbe  agitsiin 
of  the  Bonsorium  produced  by  thv  internal  or  external  causes  of  <»» 
tion ;  hut,  tlitn,  we  never  eoiild  undiTitand  why  this  agitation,  bdsf 
purely  vibratory,  should  affect  us  at  one  time  agreeably,  at  uotlMr 
painfully,  or  why  it  should  act  in  eo  many  different  modes.    Bnet 
tho  power  of  diwoeming,  immediately,  in  the  sensorial  perception,  4( 
fcrenoGS  that  have  no  mechanical  equivalent^  oannot  be  explained  an 
mechanical  grounds,  and  it  is  absolutely  necessary  to  recognise  ho*  ■ 
paychtc  faculty,  whose  function  it  is  to  ascertain  and  to  conceifctie 
CAUses  of  cmntioiiN,  and  to  regulate,  according  (o  a  certain  barmoiiy, 
the  consecutive  jihysiological  mov<-roent8.     Passion,  therefore,  iv^dfl 
in  a  something  that  is  neither  the  brain,  nor  the  nerreii,  nor  the  oH 
dot ;  a  something  which  perceires,  and  joys,  and  soffers,  and  *lfl 
noToa  the  entire  body  in  unisoa  with  its  own  feelingSL    Kov,^| 
Gonscions  fhculty,  this  Esoulty  of  perceiving  causes  in  no  wtw  mtelifl 
cal,  is  the  souL    The  more  deeply  we  study  the  physiology  of  the  |H 
sions,  the  more  arc  wc  convinced  that  the  agitation  of  tlie  nervoos  ^| 
motor  encrgicM  is  but  tho  external  manifestation  of  deeper  eai^B 
wliloh  we  denominate  psydiic.     So,  too,  tb«  more  wc  study  into  oH 
ter,  the  better  we  see  that  il  is  only  »u  external  form,  a  restnrr  ifl 
clothes  the  activity  of  an  in^-isible  principle.     Thus  does  8ol«Bee^| 
lead  OS  back  to  that  eteroAl  and  my^terions  thing,  forc«,  and,  bey^| 
force,  to  spirit.— .Aspue  <2e«  Dvux  Mottdea,  fl 
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P     OtTE  ANCESTORS  ON  THE  GOOSE  QUESTION. 

LET  us  comider  th«  vievr*  cnUrtain^d  by  our  ancestors  for  centu- 
ricR  on  th«  goote  qaeetion :  wc  may  gntlior  Icmoiib  from  it  that 
will  be  very  applicable  to-day.  They  believed  for  five  ImiidiT-d  ytam 
that  a  certain  kind  of  goose  was  of  vegetable  origin,  and  grew  on  trccii. 
T)i«  »tory  is  ancient  and  ob)>oun-,  and  much  ingenuity  bag  been  spent 
iu  explaining  it.  Without  aUenifiting  to  rtconcilo  its  rontrailictions, 
or  account  for  ita  origui,  we  will  only  here  give  a  brief  outline  of  the 
tradition. 

Belonging  to  that  division  of  the  animal  kingdom  known  as  articu* 
lat«s  or  jointtrd  animnls,  there  ie  a  clima  callt-d  cnmtiiccnns,  from  the 
eruBt-like  ehoU  with  whioh  the  body  and  legs  are  covered,  and  of  whkh 
lobsters,  crabs,  and  Bhrimpe,  are  examples.  Among  these  is  a  group 
known  as  "  Ctrripodia,"  from  the  cirri,  or  curls  of  hair,  in  wliieb  their 
long  and  slender  feet  terminate.  They  aro  inclowd  in  a  morv  or  less 
conical  shell,  and  some  of  them  are  pedunculated  ;  that  is,  their  mnin 
body  hangs  from  a  stalk,  i)edicle,  or  peduncle,  of  vai'ying  length,  which 
permits  of  some  degree  of  motion.  They  attach  themselves  to  floating 
objects,  as  plank,  worm-eaten  fragments  of  wreck,  «hip»'  sides,  snd 
fM>metimL>s  to  the  cutichi  of  the  whale.  Tbeae  eriratun-s  are  more 
familiarly  known  a*  barnacles,  and  Fig.  1  rejiresents  a  pend^Bt  group 
of  common  ship-bamacles,  which  are  described  as  having  "  a  flesh- 
oolored,  translucent,  wrinkled  stem,  possibly  more  than  a  foot  long, 
and  from  this  stem  there  dangles  a  triangular,  pearly-shelled  fish,  the 
Talves  of  n-hich,  bordered  with  the  most  lovely  orange,  from  time  to 
time  open  and  disclose  several  pair*  of  curling  feelers."  The  soft  part 
within  this  shell,  in  old  times,  used  to  be  mistaken  for  a  little  bird. 

There  is  in  England  a  well-known  species  of  goose  called  the 
bamaclc-gooM.  "It  is  a  winter  migrant  on  the  east  coant;  Its 
summer  home,  where  it  breed*,  being  the  high  latitudes  of  Northern 
Europe.  It  is  a  very  handsome  species,  a  vegetable-feeder,  and  excel- 
lent eating."  Now,  it  would  seem  to  be  a  very  simple  matter  to  end 
the  story  hy  i^aying  that  it  was  long  heliered  that  burnaclc-geese  had 
their  origin  in  the  barnacle-shells  we  have  Just  referred  to,  but  the 
case  is  more  complex  ;  the  shells  bearing  the  geese  were  believed  to 
grow  on  trees.  This  belief,  that  the  bamaclo-shell  is  trnnsformeil  into 
the  bamacle-gooitc,  wan  well  establiohcd,  as  early  »s  the  twelfth  uiid 
tbirtecnlfa  centuries,  and  was  referred  to  and  contradicted  by  both 
Albertus  Magnus  and  by  Roger  Uacon,  That  the  opinion  was  held 
a«  a  firm  reality  is  sufficiently  proved  by  the  fact  that  hnnuvelc-geese 
were  allowed  to  he  eaten  dnrin^  Tj<!nt,  under  the  idea  that  they  were 
not  fowl,  but  fish — an  clastic  zoology  that  served  to  widen  ecclesiasti- 
eal  dietvlics,  although  to  the  scandal  of  the  more  strict,  ae  the  practio^ 
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wii»  inveighed  a^iuet  with  gr«il  unclioD  by  Sir  Girnhlns  > 

who  treated  th«  Bubjcct,  in  thv  twdilh  fieotarjr,  in  litu  "Topogn; 

llibemire."    Mioliel  Dnij-ton  rclcr*  lo  it,  in  bis  "  Polj-olbion : " 

"1'ba  boniaclM  •rllk  Ihcm.  ir))i«li,  wb«fMo«'(ir  \\tvij  brc«d — 
On  Ireoa  or  rolt«ii  aliip* — yut  to  taj  f«D»  fi>r  fii«d 
Coalbiullj'  tbuj'  ootnc,  ud  <^ief  abod«  do  mak*, 
And  Tory  liardl/  foreod  loy  plcnt}-  to  fomLke." 


Fu.  1. 


LvM  AxAnnu-CoBMB  SKr-Bisucui. 


Bitptista  Porta  nrfors  to  it,  about  the  year  1600,  and  Comtt  M47«c 
derotctl  a  volnnie  i«  it — "  Volucris  vVrborea."  Tbw  earliest  pubIi»htJ 
statement,  &y  w\  ei/e-teilneaa,  \»  eonuiiii^d  in  tko  "  Co«i»ogritph  u^ 
D«Boription  of  Albion,"  of  Hector  Bol'ee,  wbilo  tlw:  usrlioM  pldowl 
illuHtratioii  of  tfac  goosc-troe,  and  ila  animal  fruiting,  is  coiiiaiu«'l  i" 
the  "  Coemograi)liiii  UnivcrsaliH "  of  Sebastian  Sluuster,  printe<1  *> 
Blisol,  1573. 

In  th«  middle  of  the  Hixtccnlh  cvntory,  Tumor,  tlio  Englidi  onu- 
tliologist,  wrote  M  followH :  *'  Noboily  lias  ever  wen  the  neA  or  C0 
of  tliL'  barnai-li! ;  nor  in  Ibid  tunrvclou^,  inasmuch  a*  it  ik  vrtihout  pu* 
ente,  and  is  spontaneouiily  genei-ale't  in  the  following  uinnuiT  :  Wkffli, 
at  a  certain  time,  an  old  ship,  a  plank,  or  a  pine  mast  rots  In  tHe  tctt 
Hometbing  Uku  fungus  at  first  bn-nks  out  tbercnpon,  wbiob  at  lei^tth  pof 
on  the  inauife«t  form  of  birds.  Aft'-rward,  tli«M  arc  clothed  «i^ 
fcatbers,  and  at  last  Woome  living  and  flying  fowl.     Should  tbi«  Ip- 
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Fujonfi  to  be  fabtilou*,  wc  might  inldufP  Ibp  tpsttmony  doC 
f  the  whole  people  who  dwell  on  ilie  cvunIK  of  Knglainl,  Irel:tnd, 
tluM),  but  also  thxtof  tbe  iUuetriotui  historiographiT  Gyraldua, 
bw  writwn  M  eloquently  of  the  biBtory  of  Ireland,  lh«l  Um  bar- 
man; produced  i«  lie  other  way.  But  »incc  it  i«  not  very  »nfe  to 
<  popular  reporis,  and  aa  I  wa«,  cooaidering  tb«  singularity  of 

Fio.  £. 


T»»  Ooni  TWO. 

ip>»IWi.la  U  tmtr.  In  Mirth  tncl  Aprlll;  Ihr  Rfi<>i>  ■»  Rxiod  In  Half  afid  Jur.f.  rmd 
•  u>  IttlBM**  of  fnthtn  In  lli"  m'pncl.h  •Itir.  An'l  ihn-  hantns,  Ibmich  ilml'.  uniit- 
,  dlKoaned  hiidcwIiiI  Dt  lori-i'  <.>r  GroiHt.  llFriHtn.  Mtinilw,  Titn,  Mi>bi-i>«,  aiiil  orlalo* 
tm.iatM  at  Ou  nidli,  ■ilti  olhor  ililnti  mem  lu.-iilrnt  lo  Ibr  lltuMtli.  itirrtar.  tr*  no- 
>  ^rf  Mrir  Bat  nn»nl  TnloRK^  with  lhl>  ■ru^iiilT  or  EDifliDil-  For  wlilcl)  Ood'*  Hun* 
I  ud  pnlMd."— ttiouHDi,  "llvrhUI,"  IMS.) 


jT,  rathpT  ulcepttcal  oven  willi  respect  to  the  testimony  of  Gy- 
-whil«  I  waa  thinking  over  \h%  sul  ji-et — I  consalted  Oetavian, 
ish  clergyman,  whose  strict  intPftrily  gave  me  the  utmost  confi- 
him,  as  to  whether  he  considered  Gyratdux  worthy  to  be 


■n 


td  in  what  he  bad  written.    Thii<  elt-rgyroan  then  profexHcil  liiio- 
Ij  to  take  his  oath  upon  the  Oospela,  that  what  Gyraldui  had 
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recordod  of  t)i<^  gfiieration  of  this  Lird  vas  iiio«t  tmo ;  for  he  bitniw 
lijtd  Acen  with  UU  eyes,  aad  also  faand]c<l  thoMr  half-fonncd  bir«lfl;  mud 
litt  nid  further  that,  if  I  rcmainod  a  coupiv  uf  nioatli*  toag«r  in  Loo- 
don,  h«  vould  have  «ornu  sent  to  me." — (Tvrxks'a  "  Aviam  PnBcipb 
iIiBt.,"ari.  "AnKT.") 

But  thi-  writirr  to  whom  «c  are  laost  iudehted  for  autht-ntic  tiifi» 
Dutiou  upon  ibis  uit«reRiiu^  subect  is  Gcrai'de,  the  faihur  of  Kugtiib 
botany,  and  autborof  the '-Herbal,"  a  {KiaderotiB  work  of  1,&00|m^ 
from  which  t)io-  cat  Pig.  3  \»  takvo.    He  Hays:  "  Wbat  our  «ye6  bm 
flu«n,  and  hands  have  toui;lii>d,  wfi  shall  declare.    Tbero  vk  a  waO 
island  ill  LaDoaabire,  called  the  IHIe  of  Klouodcre,  whertdn  arc  fuanl 
broken  pi<>cc«  of  old  and  bruised  ships,  some  whereof  have  been 
thither  by  «hi|>wi'Dck,  and  nl#o  the  trunks  and  bodies,  with  the  bnu]< 
of  old  and  rattiMi  tnini,  east  up  then'  likrwinv ;  whcrvon  i»  fo' 
certain  spume,  or  fruth,  thai  in  lime  l>ri'odt-th  unto  ecrtsin  sbiJb^ 
shape  like  those  of  the  ron«<el,  but  sharper  poinud,  and  of  a  wU^ 
color,  whvTfin  is  contained  a  thing  in  form  like  a  lace  of  filk  Godf 
woven,  a*  it  were,  logcthcr,  of  u  whitish  color ;  one  end  wbonf  i> 
lasl«ucd  unto  the  inside  of  the  shell,  ereu  a.i  llic  finh  of  ofsUtt  ill 
mussels  are ;  the  other  end  b  made  faat  unto  the  belly  of  a  rude  mB 
or  lump,  which  iu  lime  cometh  to  the  Bha)>c  and  form  of  a  Inrd.    Vita 
it  is  ptrrfectly  formed  the  Kliell  gupetb  wide  open,  and  tbe  irtt  tUlg 
tliai  ap]ienrfth  is  the  aforesaid  luce  or  aUiiig ;  next  ooma  tbs  ItgMf 
the  bird  hanging  ont,  and  as  it  groweth  greater  it  0|>ciK)tb  Uu  tf 
by  degrees,  till  at  length  it  has  all  come  forth,  and  hangetb  oolj'l'f 
the  bill.     In  short  space  after  it  comcth  to  fnll  maturity,  and  fiilxli 
into  Uie  oea,  where  it  gathcrelb  fcathera,  ai»d  growoth  lo  a  fowl 
than  a  mallard  and  lesser  than  a  goose,  having  blaok  legs,  aad 
or  beak,  and  feathers  black  and  white,  spotted  in  such  mannflrss 
magpie,  culled  in  koric  places  pic-annot,  wbicli  the  people  of 
shire  call  by  no  other  name  than  tree-goose;  which  place  albi 
and  of  all  those  places  adjoining,  do  so  much  abound  thcreviib,  tU 
one  of  the  best  is  bought  for  threepence.    For  the  truth  thereof,  if  si; 
doubt,  may  it  please  ihein  to  repair  to  me,  and  1  shall  satisfy  UMtnbf 
tli«  t«8timony  of  good  witnesses.*' 

Again  aays  Gerarde :  *'  Tbe  bistorie  whereof  to  set  foortfa  acoori- 
log  Iu  tJie  woortliincDS  and  ratitie  thereof,  woaldo  not  onely  re<iaR  * 
large  and  peculiar  volume,  but  also  a  deeper  search  into  tfa«  boiNb 
of  Nature  than  ray  intended  purpose  wU  vbSvt  me  to  wade  iatOi  ■} 
InNuHieiencio  also  considered,  leaving  the  bistorie  thereof  rougb4w*« 
unto  some  excellent  men,  learned  in  the  secrets  of  >fat(ire,  to  be  btlt 
tlocd  and  refined ;  in  the  mean  Ffiacc  take  it  aa  it  falleth  out,  tlie  nskei 
and  bnre  truth,  thon^'h  un polished." 

Wlii-n  the  Itoyal  Society  of  England  had  b«ca  oslablisbed  fiAMi 
years,  tJiis  fable  was  accepted,  and  described  in  the  philosophic  UM- 
actions,  in  16  TT,  by  Sir  Robert  Mnrray,  who  ssjs :  "  B«:ing  oa  tkt 
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libd  of  Ubt  (East)  I  Muw  Iring  upon  thv  fihoro  »  cut  of  n  Inrgc  fir> 
ee,  ftbodt  iwo  aad  half  fcei  Id  tlutuivlcr,  aud  nine  or  ten  feet  long, 
locb  bad  laio  so  long  oat  of  the  water  that  it  was  Tcry  dry,  and  most 
r  the  abella  tltat  had  formerly  coTercd  it  were  worn  or  nibbed  o£ 
Inly  on  tbo  pulti  that  lay  tii'xt  ilio  ground  tlivn?  *lill  hung  luultiludi-it 
ttittl«  ahijlg.  Thin  harnaclC'HhcIl  is  thin  about  the  edgea,  eiid  about 
iilf  as  thick  aa  hroad.  Every  one  of  the  shells  has  some  croBfi-seams 
irtectione,  which,  as  I  remember,  divide  it  into  five  parts.  These 
mKb  arc  iiutvncd  one  to  another  with  Hiirh  atilra  as  mus»el-sbrlls 
tat.  Tkvae  abelU  arc  hung  at  lh«;  true  by  a  netk,  longer  tbun  tliu 
itti,  trf  a  kind  of  filmy  subsiaitce,  round  and  hollow,  and  curved  not 
uEketho  windpipe  of  a  cliicken,  spreading  out  broader  to  where  it  is 
lulrocd  to  the  tri^v.  from  which  it  eccm»  to  draw  and  convey  tho  mat- 
ittwhich  acrvea  for  the  growth  and  vL-gctatiou  of  thv  Hhvll  and  little 
M  irithio  it.  In  every  shell  that  I  opened  I  found  a  perfect  sea* 
Wl :  the  little  bill,  like  ibat  of  a  goose,  the  eyes  marked,  the  bead, 
iKk,  hrvail,  wings,  taili  and  feet  formrd  ;  iho  fcalliors  cverjMthero 
mfcvtly  f hapcd,  siid  blackUh-colorc^d ;  and  tlie  feet  lik«  those  of  otfa«r 
rater^owl,  to  iny  heat  rvmembrauce." 

Blany  conjectures  have  been  ofierod  as  to  the  origin  of  this  etrango 
b}th,  and  Max  Mtiller  suggests  tho  hypothesis  that  it  came  from  the 
Wlr  misapplication  of  t«rms.  II«  remarks :  "  Ko  man  would  havo 
unpMted  LinnteuR  of  having  »harcd  the  vulgar  error,  neverthelesa  ho 
fluiicd  tbe  name  AwUi/era^  or  duck-bearing,  aa  given  to  the  shell, 
odthat  otSen\icida,  as  given  to  tbe  goose;." 
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IttlB  diminution  of  the  efficacy  of  vaccination,  as  a  preservative 
L  from  the  small-pox,  has  b«cn  the  subject,  at  finit  of  incredulity, 
id  afterward  of  surprise,  to  the  medical  world,  and  eveu  to  tlio  iion- 
oftasional  pnblic.  Tbe  causes  of  this  change  hare  been  sought  in 
SUtnro  of  the  vaccine  mutter.  But  it  baa  not  been  demoostrated 
■t taking  the  matter  nnow  from  the  eow  la  to  testore  thu  primitive 
teaey  of  the  remedy. 
Without  wishing  to  call  in  question  with  the  profession  the  chances 
diicoTering  an  explanation,  drawn  from  the  domain  of  medical  and 
fnological  facta  which  they  occupy,  1  deitire  ti>  point  out  a  conso- 
Imao  of  the  fundamental  law  of  heredity,  aa  applied  to  the  phe- 
union  in  qnestioa.    la  order  to  understand  tbe  subject  in  iu  true 
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Aspects,  it  will  bo  volt,  in  tlio  Gnl  place,  to  rvcall  a  fact  in  itlMfl 
to  opidcmica.  \ 

Medicul  liUtorj  proves,  on  the  subject  of  epidemic  and  oonUgioat 
maladiea,  ft  marked  fatality  at  tliQ  tinw  of  their  first  appeamwe,  M- 
lowed  by  slowly-doeraavng  violrai»i  from  gsDoratioo  to  g«oerstML 
In  oar  own  memory  tbe  cpidomio  vijuts  of  cli»lem  hare  diminiabod  b 
frequency  aiid  inienitily  wilbin  a  sliort  period  of  lime.  Prcvioosly  to 
our  day,  sypbilia  and  varioloid,  two  infootlTe  diseases,  differing  a 
their  natnro,  and  in  th«ir  modes  of  tninsmission,  had  presented  tbe 
same  phenomenon — Extrvmc  inu-naity  at  the  Iwginniug,  diminiitiQa 
{N>m  period  to  period. 

If  Ibis  diminution  belonged  to  the  nature  of  the  maladiea,  popnk- 
tioDs  infected  for  the  first  time  in  the  nineteenth  centarr  ebonid  hate 
suffered  less  Chan  those  infootod  in  previous  centuries.  But  this  is  not 
what  baa  ooourred.  When  a  savage  iwpalation  baa  recently  b«D 
visited,  for  tbe  first  time,  by  tbe  infection  of  eniall-pox,  it  baa  iinfiend 
as  much  as  the  Europeans  at  tbe  boginning  of  tbe  malady  in  Europe; 
It  is  the  fact  of  invading  a  new  field  wliidi  renders  epidemics  dfr 
Htnioltvc.  Upon  a  little  reflection,  tbe  reason  of  tliia  is  easy  to  con 
prebend. 

When  an  epidemic  falls  upon  a  population  for  the  first  time, 
greater  part  of  the  individunls  disposed  to  receive  the  disease  are 
'tnclfcd.    Tliey  die  in  great  numbers.    8ubsc-qut-nt  births  are  th« 
spring  of  persons  who  did  not  oontniot  the  disoaw,  or,  at  the  least, 
who  contracted,  yet  survived  it ;  that  ts  to  say,  of  persons  better  i' 
stitnied  than  others  to  resist  tlie  disease.     By  virtue  of  llie  ordiii 
resemblance  of  children  to  tbcir  parents,  the  now  generation  wil!  be 
less  disposed  to  suffer  from  the  e)<ideinic.    There  will  be  then  a  dimi- 
nntion  of  tbe  violence  of  the  disease,  or  a  temporary  disappearaaoi: 
For  the  most  part  I  presume  a  dimfnutitm,  because  that  the  rsssn- 
blsnco  of  children  to  their  grandparents  (which  is  culled  atavism)  is 
not  very  rare,  and  tends  to  reprodnca  ovrlain  forms  or  physiological 
conditions  in  families.     At  tbe  end  of  two  or  three  generations,  that 
special  cause  for  the  retnrn  of  the  e|>idemio  b  lesa  fell,  the  resum- 
blaoce  to  a  great-grandfather,  or  ancestor  still  more  removed,  hci 
more  ran  than  the  resemblance  to  a  grnndfalher.     Rut  then  tbe  b 
of  the  population  will  no  more  have  been  ox|i(irt(>d,  by  itself,  or  by 
fathers  and  mothers,  to  tbe  malady  in  que«lion,  or  will  haro  been 
slightly  exposed.     Thus  is  constituted  anew,  by  the  very  parity  of 
disease,  a  proportion  of  individuals  who  have  not  been  submitted  lo 
the  proof  of  the  infection,  or  of  wliom  the  parents  have  not  been  sab^_ 
initted  to  the  test ;  a  proportion  on  whom  tbe  malady  will  bo  sev«(j^| 
and  among  whom  the  law  of  selection  will  recommence  to  operate. 

The  law  of  events  {force  (Us  e/uMe*)  introdnces  then  a  variation  in 
the  intensity  of  every  disease,  exoept  that  it  dooia  not  act  upon  dis- 
eases of  which  people  rarely  die,  or  whioh  fall  prinoipally  upou  th^H 
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ipi\.  The  more  fatal  a  dittoasi'  umong  jontli,  the  quicker  Is  the  work 
nf  tbo  lav  of  *<I«ction,  aiii]  ihi-  more  prompt  the  diroiDatJon  of  th« 
ro»l*3y.  If  a  first  inrasioD,  for  instance,  destroys  a  moiety  of  the 
pojKiJatioii  below  marris^enble  sgo,  tht^  surTivor*  ahonld  be  very 
Gttlo  liable,  in  their  physical  or  phyHioIugi»l  voiiditioiiti,  lu  the  dU- 
ate,  and  the  rhililren  bom  to  thiiii  n-ill  profit  by  their  immunity.  If 
tbt  disease  is  le^s  fatal,  the  pnrtficatton  irilt  be  lees.  We  tjios  dift- 
COr«t,  I  do  not  say  the  cause,  but  a  cana«  why  pestilenceH  and  other 
nry  lerioas  maladit-s  alt'Uck  populations  at  iiitvrvuls,  and  arc,  ns  it  is 
tlid,  epidemic ;  whil«  certain  diHMiM-ti  U-mi  Kcriouit,  evi-u  among  mala* 
^  vliioh  attack  youth,  rulu  from  year  to  year  in  n  mode  more  con< 
tionODS. 

Such  are  the  clear  laws — one  might  add  the  rigid  laws — which  rale 
in  diseases,  to  produce  aggravation  or  diminution,  ioOepeiidvotly  of 
ill  Ihenc  nalaral  circuniittancCM.  Without  doubl  there  may  Im!  other 
rimiuitauces,  physical  or  phy&iological,  and  physicians  may  discover 
IXnotive  or  curative  means  whieli  eiert  influence  upon  them.  Bol 
Ibe  incessant  effect  of  heredity,  and  of  the  law  of  selection,  exists,  not- 
vilhttanding ;  and,  when  other  influences  cannot  he  dem on tt rated,  we 
Bitjbe  assured  that  heredity  avA  selection  perform  tlicirpurt. 

We  now  see  that  the  eflicacy  of  preventive  means,  such  as  vaccina- 
tiui,  should  also  vary.     When  Jenner  discovered  the  utility  of  vac- 
dnsiion,  the  small-pox  hud  in  a  slight  degree  lost,  iu  Eitropc,  its 
'  jrimitivc  intensity.     The  people  who  then  (■listed  pi'oc(>cded  from 
Biny  generations  which  could,  thanks  to  the  process  of  aoletiion,  pass- 
■Uyreeist  the  epidemic.     Individuals  were  not  so  readily  affccled  as 
■t  tlie  origin  of  the  disease,  or,  if  they  had  the  disease,  they  snccumbed 
to  it  ID  a  Kmaller  proportion  ;    or,  yvt   again,  tlioso  who  survived 
nicly  contracted  the  dUcaxc  a  second  time.     It  was  snppoMtd  that 
tboso  who  had  the  disease  I>y  inocolatiou  were  sheltered  from  a  rt-pc- 
tidoo,  and  the  dangerous  practice  of  inoculation  wonld  not  have  coii- 
timwd,  but  for  this  opinion.    Vaccination,  then,  came  at  an  epoch 
vfaen  the  European  p(»pututii>n  found  itnelf  in  amelidnilvd  conditions 
vitlt  regard  to  epidemic  small-jiox.     Practised  with  ardor,  it  had  the 
Aet  to  render  amall-pox  very  rare.     But,  precisely  because  it  had 
beoooM  rare  in  the  generation  which  immediately  succeeded  Jenner, 
b  the  generation  which  i»«ucd  from  that  wax  found  a  majority  com- 
posed of  persons  who  had  not  been  cxpoiied  to  the  vpidemie.     Among 
tbero  most  have  been  some  persons  who  naturally,  or  by  atavism, 
nre  disposed  to  take  the  infection.    From  that  cause  arose  a  ceitalo 
renewed  sensitiveness  {reenidacenec),  which  vaccination  oould  less 
easily  control 

In  other  words,  after  two  or  thnxi  vaccinated  generations,  the 
European  population  having  been  slightly  ex^tosed  to  the  small-pox, 
band  itself  approximating  to  the  conditions  of  a  population  in  which 
tba  disecue  appear*  for  the  first  time.    The  attack  is  not  alt<^ether  so 
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violent,  but  the  returo  is  evident.     All  tncatts  of  resisting  it, 
would  have  eufliood  6ixy  j-ears  since,  have  become  less  vfficacioui. 

To  sum  all  in  gcnural  t«nnii :  huredity  and  kIvgUoo  moM  prodnee 
At)  nltvruaiion  of  intenMity  and  relief  in  diseases.  That  Tuiaiion  nasi 
be  more  marked,  when  tho  disease  in  whicb  it  takes  place  is  nun 
fatal,  and  especially  when  it  attacks  yonth.  C'urat4r«  or  prcv«aUv« 
means,  which  anj  aoffioient  in  pvnods  of  light  visitation,  tote  a  portioa 
of  their  rflioaoy  at  th«  aggravated  periods.  And  this  mle  applies  yus 
ticnUrly  to  the  use  of  vaccine  aa  a  preventive  of  small-pox. 

The  works  of  Darwin  being  now  Cimiliar  to  physicians,  it  is  pi 
able  that  many  among  thrm  bare  considered  the  eflcot  of  the  lav 
iwleotton  upon  the  variation  of  inieiutity  iu  lualadivs.  I  doubt, 
ever,  whether  they  have  givcii  attentioD  to  the  ooosequeoces  retatirt 
to  raccination.  It  is  this  which  tias  led  me  to  bring  within  the  nags 
of  medical  iHve«tigacion  an  appUoatioa  (perhaps  novetj  of  tha 
of  the  onlebratcd  English  naturalist. 
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LRT  a«  DOW  pass  to  (he  oiaminatiou  of  a  theory  wlaeh  «i* 
projHMed  in  180"  by  tho  now  juntly-oetebrated  Thomas  Toong 
who  seems  to  have  been  gifted  with  a  scicntiGo  insight  mncti  tM 
keen  for  the  age  in  which  he  lived,  ilis  views  being  opposed  to  tbt 
oommoD  notions  of  tho  day,  commanded  but  little  attention,  aad  it 
was  reserved  for  Helnihotti,  almost  half  a  c«ntury  later,  to  call  attt» 
tion  to  this  nearly-forgotten  theory,  and  to  show  that  it  aocoonUd 
for  all  the  ascertained  facta  in  a  most  satisfactory  manner.  In  liii 
work  he  han  )>eei)  ably  seconded  by  Maiwell,  and  inor«  Iat4^1y  by  tha 
German  phy^ittst  J.  J,  Mailer,  who  with  improved  apparatus  t»» 
fully  repeated  UeUuholu'a  original  cxporimoaU,  and  correeied 
in  some  minor  details. 


^ 


According  to  our  new  theory,  then,  there  arc  in  the  retina  of  the 
t-vp,  whpre  ihe  piclnre*  of  cstemal  objects  fall,  thna  sets  of  ntmt, 
adaptud  for  the  prodootioD  of  three  separate,  distinct  sensations, 
wc  call  red,  groon,  and  violet.     When,  owing  to  any  cause  whai 
one  of  these  set*  of  nerves  is  excit«d  into  action,  the  result  b 
corresponding  sonsalion  ;  if,  for  example,  we  act  upon  the  last  wf, 
electjicity,  prv««anj,  or  by  the  Inminous  wavea,  the  rcauU  will  be  ikt 
^tion  of  teeing  violet  light,  oven  though  not  a  ray  of  light  of  say 
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kind  has  actually  reach«d  the  eye.  I  think  you  will  sdniit  that  tho 
(beoiy  is  modest  in  demanding  only  thruo  sets  of  nerres,  for  ia  the 
(V,  U  it  seoms,  thero  arc  three  ihouwand  ncrvc-iibri])i  for  the  perccp- 
IJou  of  the  Hepante  notci.  In  the  eye  it  woulil  not  hnve  lii-cii  pructi- 
dblt  to  have  employed  a  separate  nerve-fibril  for  each  differuil  tint, 
for  a  reason  vhicb  a  raotnent's  thought  will  render  manifest. 

But  lo  resume :  aecording  to  our  theory,  the  first  set  of  nerves  re- 
ipoiids  powerfully  to  tho  action  of  the  longer  waves,  or  to  ihHt  kind 
rf  light  which  wo  call  red ;  the  «ouoiid  set  in  arranged  for  wave*  of 
mciliuin  length,  it  ik  atrongty  aet  iu  action  by  what  we  call  grt-en 
light;  and,  finally,  the  third  set  is  stimulated  iuto  action  by  the  short- 
ttt  vaTca,  or  by  violet  light  Let  us  for  the  present  call  them  the 
ltd,  green,  and  violet  nerves.  This  diagram  shows  tlivir  relation  to 
the  colors  of  the  spoctrnm  [see  Pig.  I).     As  I  have  ju«l  iiitinmled, 
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ll«c  nerrea  can  be  set  into  action  by  electricity  or  pressure,  and  other 

(■QMS  bssidw  light.    Taking  this  into  con  side  ration,  the  next  point 

ID  llie  thoory  will  not  seem  so  singulur  to  you  :  it  is,  that  each  fei  of 

Dervc«  Is  capublc  of  being  acted  on,  to  a  lesser  extent,  by  waves  of 

)^ht  Dot  properly  belonging  to  it;  so,  for  exaratile,  the  set  ndujited 

for  green  li^iht  can,  to  some  extent,  bo  stimulated  by  red  lighL     In  a 

Mse  like  this,  the  p«nfttition  will  Mill  remain  that  which  we  call  green, 

though  Actually  produced  by  red  tight.     The  theory  demands  this, 

tad  tlie  results  of  experimenLt  on  piTHons  who  sro  color-blind  to  rod 

t%ht  are  in  accordance  with  it,  and  prcnmtly  I  hope  lo  give  some  ex- 

periraental  illustrntions  of  it.    Tho  red  and  violet  nerves  also  have 

this  properly,  and  can  bo  purtiitlly  set  into  action  by  light  which  does 

not  belong  to  them,  but  in  eaofa  case  the  sensation  remains  the  one 

that  pro|terly  ap[ter1ains  to  them. 

The  last  point  of  the  theory  is,  that,  when  by  any  cause  all  thrae 
tcu  of  nerves  are  excited  into  action  with  about  the  same  intensity, 
the  recalting  sensation  is  that  which  we  call  white. 

We  are  now  in  n  eonditioii  to  take  up  the  explanation  of  tho 
WBHtiona  which  we  cull  yellow,  orange,  and  blue.  T>et  us  suppose 
for  a  moment  that  tho  eye  ii  actod  upon  by  wavea  of  light  ahorter 
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than  tbose  tbM  produce  tho  Hcncntion  of  red,  but  longer  Uiaa 
thitt  givo  ua  that  of  gneo ;  n>fcrrtiig  to  Fig.  1,  wc  Ktv  that  t>o i 
<;iAl  s«t  of  nerves  has  l>een  prov'idixl  for  thtd  case,  l>ul  a  momont'e  n>de^ 
tion  will  eoggcst  that  tbeeo  intcnnedutte  waves,  accordiujj  to  our  Ui^ 
ory,  oiigbt  to  svt  into  modcrulo  action  both  tb«  red  and  green  wrtft% 
tbni  tbc  Ktiniiilution  of  the  former  nliould  pn^doniinato  as  tbe  length 
of  our  iuU-Tiiicdiate  waves  ia  mndu  longer  ;  tbu  ^rvvn  koI,  on  th«  o4b«T 
hand,  coming  more  iuto  play  as  It  is  eborti^ned.  Tliis  accoonts,  ibot, 
for  tho  mode  in  which  waTe§  of  a  certain  length,  or  light  of  a  ci;rua 
kind,  gives  as  the  sensation  of  rellow  or  orauge.  The  light  ma]r  be 
eimplc,  and  of  only  one  kind,  but  it  produces  a  compound  >i'ii«aUoi), 
ina^lu  np  of  U)u  two  simple  sensations,  red  and  green.  From  nil  iliii 
it  follows  that,  on  the  other  hand,  if  wc  actuallj'  present  to  the  »iDe 
eye  mixtures  of  ri-d  and  groen  Light,  the  itenHati»n^  of  yellow  or 
orange  ought,  according  to  our  theory,  to  K-  proilucwl.  This  is  u 
matter  that  wo  can  easily  test  by  cxpcrtrueut.  With  the  Mme  npps- 
rutua  Hiicd  a  moment  ago  for  combiuing  blue  and  yellow  light,  I 
throw  upon  tho  screen  a  large  square  of  red  light,  and  stiiKrirapow  oo 
It  one  of  green,  and,  as  you  see,  ihc  result  is  a  fair  yellow;  on  reJfr 
cing  tho  brightuvi'ti  of  the  green  component,  the  yellow  pasws  ioio 
oraugo  (Kig.  3).     I  call  your  attention,  Id  passing,  to  the  circamstSDM 


rxLa 


BICI 

YELiOW 

en  cm 

that,  according  to  tho  old  theory,  the  reault  ought  not  to  haw  hw" 
yellow,  but  r.-ithcr  an  approach  to  whites  all  the  colon,  according  » 
its  duotnues,  being  present.  Restoring  the  grccD  aqnarca  to  lb«f 
original  brightness,  and  reducing  ihe  inlonsily  of  the  redlighl,  •* 
easily  obtain  a  greenish  yellow,  completing  thus  ibia  seriea  of  tints- 

And  now  to  account  for  the  blue :  pure  blue  light  has  a  wave- 
length intermediate  between  thai  of  green  and  violet  light,  and  bi 
acts  both  ihe  grecu  and  violet  nerves  into  action,  and,  though 
light  itself  may  he  Bim])le,  it  produces  a  eoinpound  sensation  v 
wo  call  bine.  Corresponding  to  thin,  I  ought  to  be  able  to  reprixltW 
on  tlic  screen  blue  light  l>y  mixing  together  grcrn  and  violet  liglit 
The  experiment  !»  now  arranged,  and,  as  yoa  we,  wc  actually  do  ob- 
tfkiii  u  quite  good  blue  in  this  way,  and  can  cauao  it  to  run  throogb 
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tlie  changos  from  grpcotEli  bine  to  violet  blue,  by  altering  tb«  int«ii' 
t\\.y  of  ibe  origlnul  compoiittntji  (Fig.  3). 

It  iR  eaaiy  for  ua  now  to  undGriitanil  wh^,  in  what  I  some  time  ago 
oalkvl  our  fuiidnnientat  cxpcrimctil,  rellow  and  blue  tigbt,  wbcn  min- 
gled, gave  Dot  gr^^eii,  but  white  lijfbt ;  the  yellow  light  stimtilatt-d  into 
aatioD  tbe  red  and  green  nerves,  tbo  blue  light  the  grvcn  iind  viok'C 
ones  ;  thus,  all  three  sets  of  ncrvea  being  called  ioto  pla)',  tUfi  result 
wu  of  cuunic  the  scniintion  of  white 
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Ab  it  will  be  desirable  hereafter  to  mingle  light  hy  the  method 
of  rerolviDg  disks,  it  may  bo  well  at  this  point  to  repent  our  funda- 
mental Bxpcrinicnt  after  thi«  fashion,  ho  lis  to  bo  nnurvd  of  the-  cor- 
roctn««8  of  thiH  mode  of  experiment  log.  I  hnvo  placed  in  front  of 
the  Ittntern  n  ■mall  eircular  cardboard  disk,  provided  with  opening* 
over  whiob  lire  fastened  picoc»  of  yellow  and  blue  glass  (Fig.  4) ;  its 


iugiufi«l  tmngo  now  covers  pretty  mnoh  the  wholo  Mreen,  and,  on 
esiiring  it  to  ravolvu,  the  colom  as  you  mo  vanish,  ood  we  have  in 
their  pls«e  a  broad  circular  band  of  white  light  (Fig.  6).  With  a  oon- 
eavo  mirror,  I  throw  beside;  it  on  the  screen  a  direct  beam  of  white 
light  from  the  lantern,  and,  if  tht-r^i  is  any  difference,  it  ia  in  the 
light  from  the  disk  being  a  little  whit«r  tbnn  that  of  the  lantern. 
Tbc  method  with  revolving  disks  gives,  then,  the  snmo  r«sult  with 
tbo  more  direct  one  formerly  applied,  and  wc  can  now  vory  conven- 
iently tue  It  for  a  final  t««t  of  the  now  and  old  theories.     Ilcro  ii> 
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A  {lisk  CQt  like  tlii>  taet  ivith  open  spaccB,  and  armed  with 
luw,  and  blue  glasses.  You  can  predict  th«  result  beforvliaud: 
muet  be  wliilfi  light  with  iiddvd  rvd  light — ai)d,u  you  svc,  we  act> 
nally  do  obtitin  a  hroad  circular  liand  of  red  light.  Rvplseing  ibii 
disk  1))-  one  provided  with  glasdoti  capable  of  transmit  ting  Ted,j;reen, 


FM.S. 


and  Tiolot  light,  wc  find  that  their  mixture  actually  givee  ns  wliiie 
ligtiU     In  all  these  experiments  we  have  been  ooittiiit  with  thf  cdr_ 
ored  tight  ftirniHhed  by  Hlained  glasses,  but  KelmhoUz  hsa  piisli 
the  inveatigation  loucli  further,  iind  h:is  obtained  corresponding 
suits  by  tJio  use  of  the  pure  colored  rayti  of  the  spectrum, 

I  called  your  attention  aome  timo  ago  to  the  typical  mode ' 
oxprcsfting  the  old  theory  by  three  intcraeoting  circles  of  red,  yelto 
and  blue ;  we  have  now  again  on  the  screen  three  intersecting  < 
clf«;  the  colors  aro  red,  green,  and  violet,  with  whito  at  the  cen 

FM.«. 


(Pig.  6),     It  espresses  in  a  condensed  form  80tn«  of  the  tnua  point* 
of  the  theory  of  Young  nnd  Ilelmholtx,  and  givca  us  at  the  c 
time  lomc  of  th«  chief  Iiiw»  of  Xnttirv^s  palette,  showing,  in  a 
of  ehort-band  way,  the  changea  which  the  tints  of  eurfnces  iia< 
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when  cxpOM'd  to  a  double  illuminMion,  or  when  illnminated  hy  light 
having  n  hue  different  from  that  of  the  eurface  itsi'tf.  ApplicntionH 
of  it  will  be  gireu  at  a  later  Ktugc. 

Before  leaving  this  part  of  the  subject,  I  wi«li  to  sliow  a  very  sim- 
ple apparatufl,  with  which  you  can  easily  repent  for  yonrsclvea  many 
of  the  experiments  made  to-night,  ne  woll  ii"  add  greatly  to  their  nnm- 
b«r.  It  consists  morely  of  a  pint*  of  window-glass,  of  good  quality. 
Ml  ap  OR  odg«,  and  &ist«n«d  on  n  blaokeDcd  board  (Fig.  ').    If  the 
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eye  U  placed  at  t,  light  will  come  to  it  dirc-ctly  from  the  blue  square 
of  paper,  B,  but  also  at  the  same  time  light  will  reach  it  from  the  yel- 
low cqaare  of  paper,  1';  and  these  two  maaaes  of  colored  liglit,  being 
mingled  on  tlie  retina  of  the  eye,  will  produce  the  same  cfibcts  which 
I  bavo  Jii«t  exhibited  to  you  with  much  more  costly  apparatns.  You 
wilt  also  tiiid  that  you  can  rary  (he  brightucss  of  either  of  your  squiirea 
by  ii4i''''''''6  thvni  at  a  greater  or  lesa  distance  from  the  phtt«  of  glass. 
WhcD  they  arc  near  to  it,  tlio  yellow  will  predominate ;  the  blue,  when 
iboy  art-  fartlu-r  from  it.  Grwit  use  was  mode  by  Helmholts  of  this 
OOntnTanou  in  his  i-xpcrimcnts  on  this  subject,  and  you  will  easily  be 
able  to  prove  for  yoursvIvcH  that  the  red  light  from  paper  painted 
with  vermilion,  wheo  oomliiiud  wiih  the  green  light  from  the  water- 
oolorcl  pigment  known  aa  "  emerald-greon,"  givcsaycIInwi«li»r«rango 
lioi,  according  as  the  apparatus  is  arranged.  Chrome-yellow  (the 
p«le  variety)  and  ultramarine-hluo  give  an  excellent  white.  It  la 
somewhat  dilGcult  to  obtain  a  good  represent ati re  of  violet  from 
among  the  colors  in  nso  by  arti.its.  I  find  that  some  samples  of  the 
dyeing  material  known  as  "Hoffmann's  violet  BB "  answer  better 
than  any  of  the  ordinary  pigments.  If  a  deep  tint  of  its  uleoholic  so- 
Intion  be  spread  over  paper,  and  combined  in  the  inatrumeiit  with 
muirald-greei),  n  blue,  grceDish-blue,  or  violet-blue,  can  be  readily 
prodnced.  It  is  evident  that  a  multitnde  of  experiments  of  this  chai-- 
ttctcr  can  be  made,  the  ntimbor  of  colors  iinilcd  at  one  time  being 
limited  to  two.  For  certain  purposes  I  have  modlRed  the  apparatus 
so  that  three  tints  ean  be  combined.  A  second  plate  of  glass  is  added 
It  P,  Fig.  8 ;  this  allows  the  compound  beam  of  light  from  tl\e  ^'nX 
vofc  tv.— J7 
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plat«  to  pass,  bat  in  addition  it  reflects  to  the  eyo  a  benm  of  ligbt  I 
a  tliird  ulip  of  cotorud  pjipci-  at  V;  and,  by  TOvolving  tlic  BKond  j 
pliitc  uliylitly,  tli<'  intcngitjr  of  th<!  thinl  twaiu  I*  ciuiljr  rognluied. 
Thin  nrraiigcmciit  can  be  ti»cd  to  prodnnc  whito  light,  by  ifao  toixtun 
of  ilir(^<<  colore,  for  example,  TCrmllion,  emerald-grraii,  ind  tlie  violei 
Just  mentioned.  • 


Let  ns  paee,  in  the  next  plaee,  to  the  consideration  of  another  dui 
of  facts,  which  have  an  important  bearing  on  onr  >ul>j«ct.  If  you  tlla> 
roinnto  aomv  tuoh  object  %%  a  sheet  of  papor  viih  a  very  moderate 
Uglitf  th<!D,  iipon  doubling  the  amoant  of  Ught  falling  on  i(,  it  is  poui- 
bitt  that  tlifl  paper,  in  the  eecond  ease,  may  appear  to  you  tvice  •* 
bright  aa  it  did  at  first.  But,  if  this  process  be  for  some  time  con- 
tinued, you  will  soon  come  to  a  point  where  doubling  the  actual  ilh- 
mination  produces  very  little  effect,  snd  finally  a  stage  vill  be  i!«acM 
wbera  a  very  gn^at  increase  of  actual  illumination  prodnces  no  acldi- 
tioniil  et!V-ct  on  the  eye  at  al),  your  paper  looking  no  brighter  than  in  > 
much  feebler  light.  Let  m«  make  an  experiment,  to  at  lea«t  partially 
illustrate  this :  Wo  have  now  upon  the  screen  four  large  aqnares  of 
white  light,  and  they  are,  as  you  see,  all  of  equal  brightness.  But,  bf 
turning  this  Ic«land.epBr  prism,  I  superimpose  one  of  the  squares  opoa 
its  neighbor ;  the  central  square  now  eeema  rather  brighter  than  iu 
companions,  but  I  think  no  one  in  this  room  would  suspect  thatiU 
actual  illnminntion  was  (w/iv  as  great  as  that  of  the  others.  To  takes 
stilt  more  striking  example  out  of  your  own  experience:  yon  baTS 
often  noticed  the  reflection  of  the  gns-flames  in  the  streets  against  Ibi 
four  pane*  of  glass  used  to  prolrct  Iliem.  and  have  seen  that  the  real 
flnme  looks  brighter  than  the  refl.-cied  one ;  but  who  wonid  snppMC 
that  its  actual  luminosity  was  more  than  eleven  times  greater  ikta 
that  of  its  companion  ?  In  point  of  fact,  sensation  does  not,  for  the 
most  pnrt.,  increase  as  rapidly  as  the  actual  inicnaity  of  the  light  ox- 
citing  it,  and  a  point  can  linnlly  be  re.ichcd  uhere  sensation  does  i»l 
increase  at  all,  even  though  the  actual  brightness  of  the  light  is  gnatly 
multiplied.  Our  Rcrroiui  organization  Is,  in  this  direoUon,  limited  asd 
finite,  just  aa  it  is  in  all  oifaers. 


The  next  matter  to  which  yonr  attention  is  called  is  really  all 
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to  the  preceding,  tUoiigli,  ai  first  sigbt,  the  connection  is  not  very 
trideot.  Any  color,  if  rery  lumtnous,  seems  paler  than  it  really 
i&  This  simple  piece  of  appnrntiin,  where  a  bat-wing  gas-flame  M 
pUed  bctVccn  a  sheet  of  car(l-bo:inl  and  a  plate  of  etained  glaM, 
viIIrttc  forexpcrimonUl  demonHlration.  The  glass  is  red,  and  the 
piptr  teen  through  !t  appvan  of  a  deep-red  hae,  but  the  gas-flame 
ilMir,  bring  mncli  more  luminous  than  the  paper,  does  not  look  red  at 
all',  iu  tint  ia  orftngo  (Fig.  0).     Replacing  the  rod  glass  by  green,  • 


^adw« 

Kdiig; 


*e  hare  the  paper  appearing  with  a  doepgreen  hue,  while  the  flame 

Mms  greenish-yellow.     Let  us  see  if  we  can  explain  these  curioim 

tbnges  of  tint  by  Toung'n  theory.     The  red  glass  nsed  in  the  first 

Opeiiment  transmits  to  the  eye  only  red  light,  or  light  oap^hle  of 

Mtmnlating  mainly  the  red  ncrt-cs;  but,  if  we  incrcatii'  its  intensity 

Wyood  «  certain  {>oint,  its  action  on  the  red  nerves  begins  to  flag, 

ad  ««  aooo  have  a  elate  of  things  where  a  further  increase  of  the 

light   produces  no  effect  at  all  on  the  red  nervee,  they  being 

ly  stimnlaled  up  to  the  maximnm  point.     But,  according  to  onr 

f,  this  red  light  ha*  all  along  been  noting,  to  Home  extent,  on 

t&p  green,  and  to  a  lees  extent  on  the  violet  nerves;  and,  as  wo  add 

(o  \t»  intensity,  it  acts  still  more  powerfully  on  them,  so  that  espe- 

dally  the  green  nerves  come  more  and  more  into  play,  and  a  green  ia 

•dded  lo  the  original  red  sensations ;  the  result,  of  course,  is  the  soo- 

MttOD  of  orange. 

The  explanation  of  the  tint  obtained  in  the  other  experiment  is 
<ptitc  simitar.  The  green  nerves  are  first  stimulated  up  to  their  maxi- 
niim  point  by  green  light  of  a  certain  strength,  a  further  increase 
of  ita  intensity  brings  into  piny  the  other  two  sets  of  nerves,  panicti- 
larly  the  red,  and  the  tint  quite  naturally  becomes  greenish-yellow. 
Too  remember  that,  in  a  previous  experiment,  wc  found  tliat  a  mix- 
tore  of  much  green  with  a  little  red  light  gave  a  greenish-yellow. 
TV  nerves  for  violet  light  always  lag  behind  the  others,  as  wiU  aftcr^ 
ward  be  shown  by  a  particular  experiment. 

The  general  eflect,  then,  of  a  very  bright  illumination  on  natural 
I  <d>ject8  ia  to  cause  their  colora  to  appear  pater  than  they  otherwise 


• 
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iroald.  This  is,  indeed,  to  the  painter,  k  iirecions  n;»oarc«,  for  repr^ 
anting,  in  his  piclnn.>«,  liigli  ilvgreea  of  luminosity,  and  is  ofUn  ui- 
ploy<^d  wi()i  niuHt  tuipp5  «ffecL  According  lo  the  careful  expenmenu 
by  Aiiberl,  vrbtto  i>aper  is  ouly  fifty-ecvcn  timrN  lighter  tban  bUci 
paper,  luid  the  paioter  is  in  the  pr>.>dH:uiii<-iit  of  Luiig  obltg<-d  to  nfn> 
sent  tiu)  TMt  range  of  natural  illumintttioD  within  these  very  nnno* 
limitH  ;  bencv  thi^  deairahility  of  vniploying  au  artiGce  of  this  kifid  U 
'  overcome  a  difficulty  wfaiob,  if  fairly  met,  would  prove  iusaperable. 

The  considomtionii  that  I  Iwta  juKt  prvacnted  explain  to  iu,i)«t( 
Tvudily,  iho  ouriouH  circumstance  thai  light  of  any  color,  if  Tery  brigbi, 
is  at  last  accepted  by  the  eye  for  wUite,  all  three  «ct6  of  ncrrea  fiiull; 
reachioi;,  iu  the  order  indicated,  their  point  of  nuiximuiD  stinnlauwu 
Ynu  Clin  rrpcut  fc>r  yourstdvc*  a  ttimplc  i-xptrimi-nt  of  Helmltolti'i; in 
tbiA  connccliou:  bold  before  the  eyes,  for  some  little  time,  a  pUtorf 
fttaine^l  glass ;  the  color  may  be  red,  yellow,  bloe,  or  green ;  afwr  i 
while  you  will  come  to  conBifler  the  brigbtcxt  obji-vtH  in  yoorfieldof 
Ticw  whitr;  sM,  for  example,  a  gas-fliuni-,  the  sky,  or  white  ptpff. 
In  point  of  fact,  to  be  quite  frank,  white  is  only  a  relative  BeDMiian. 
and,  if  any  thing  like  e([uality  of  stimulation  ie  produced  in  ibc  thiM 
seta  of  nerreB,  we  finally  accept  tbe  tint  for  white.  1  have  eepoMllj 
arranged  an  experiment  lo  illustrate  thin  point :  ATe  bare  now  upon  ibt 
screen  two  large  Mcjuarvs  of  light ;  one  in  deep  red,  the  other  greca:  1 
remove  fh>m  the  lantern  a  large  plate  of  green  glass ;  the  red  njuk 
lias  retained  its  color,  and  is  now  brighter,  but  the  other  rqitSR  bu 
bvcnnif  wbitf  or  idmo»t  white.  On  ixmioviiig  the  red  glas»,  tke  rd 
square  on  the  twreen  la  replaced  by  a  white  one,  and  we  now  iat  lie 
■  first  time  eoe  that  its  companion,  which  a  moment  ago  we  were  rwdj 
pio  take  for  white,  has  a  decidedly  green  hue;  in  fact,  all  the  whilt  iht 
light  producing  It  has  been  passing  through  a  plate  of  pale-green  gistf, 
wbioh  was  behind  the  others.  Xm.  me  take  away  this  plate,  and  wra 
at  last  we  have  both  our  squares  illuminated  with  puT«  white  light,  Ii 
this  light  really  wbitef  Not  at  all ;  it  has  been  tinged  decidedly  ytt 
low,  by  paniting  through  a  pale-yellow  glux*,  which  has  bcvn  coace>l<^ 
in  the  apparatus  all  the  time  as  a  reserve,  and,  on  removing  tbb  gls*i> 
wc  find  that  the  light  we  were  ready  to  accept  for  white  looks  ydlo», 
when  compared  with  the  purer  light  of  the  lantcri).  Finally,  if  « 
could  throw  a  ^mple  of  daylight  on  the  screen,  we  should  agaiB  SN 
that  the  light  of  the  lantern  itself  is  not  white,  but  yellowiab.  WUts 
is  eridenlly  only  a  relative  sensation. 

In  some  of  the  preceding  experiments  It  has  been  seen  thai,  as  ** 
Increase  the  actual  brightness  of  any  colored  light,  red  for  eiampk.  W 
does  the  ncnMition  prodncrd  also  increase,  but  usually  at  a  slower  tsK. 
Now,  it  happcuH  that  some  of  the  sensations  incroaso  mon  r»|«ilh 
tlian  others ;  for  example,  the  sensation  for  trd  qr  yellow  tnenaM* 
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more  rijiiilly  tlmii  thai  ri>r  blue  or  ^'tc>Ict.  In  fact,  a*  I  aaid  eoiiie  time 
ofgo^  tht!  viiiU't  tii-rveii  always  \iig  behind,  ("roni  this  it  happens  ihnt, 
if  wc  place  aide  by  side  a  quantity  of  blue  and  led  light,  «rniiiKitig 
matters  mmnwhile  bo  that  tboy  appear  to  tbevyp  to  be  of  titinat  bright- 
DCHH,  thrn,  npon  mlding  eonHi durably  but  cqnally  to  thvir  actual  \amV 
nosity,  Ic  will  turn  out  that  the  red  light  will  quite  outstrip  in  apj>arent 
brilliancy  its  rival.  We  have  now  two  such  eqnarvs  of  r«d  and  blnu, 
8tdo  by  sido  on  the  bctgch,  and  it  is  difficult  to  «uy  wbiob  U  the 
brighter ;  bat,  when  I  greatly  iuureaae  their  llluiuinalion,  U  becomes 
evident  that  the  blue  one  haa  been  beaten ;  or,  better  still,  when  I  re- 
verse the  expeiimeDt,  Btarliiii;  with  red  and  blue  Bqnares,  of  oqtial  and 
conKidenihlc  brilliancy,  then,  upon  turning  down  the  light  of  tho  Inn- 
t«ru,  and  rendering  them  both  dark,  the  blue  square  remains  visible 
after  iia  red  companion  has  vanished.  As  another  example,  I  may 
mention  the  bloc  color  of  the  sky,  which  etill  contimioB  plainly  percep- 
tible at  night,  when  the  illuminntion  in  «o  feeble  that  other  colon  fauvu 
disappeared.  Dove  has  pointed  out  that,  iti  picture-galleries,  as  the 
light  of  day  fades  out,  tho  blue  colors  in  drapericB  and  ekiea  retain 
tfaoir  power  longer  than  the  rods  and  yellows. 

It  is  owing  to  this  oircumstanco  that,  in  actual  landiicapcs,  scon 
under  tb«  comparatively  feeble  light  of  the  moon,  there  is  a  prevailing 
tendency  to  blneness.  This  also  explains  the  circumstance  that  a 
landscape,  illnminated  by  bright  white  clouds,  appears  more  yellow  in 
g«ncral  hnc  than  when  the  clouds  are  not  bright,  though  still  retain- 
ing their  whiteness,  the  strong  white  light  slimutaliiig  more  power- 
fnlly  the  sets  of  nerves  oonocmed  in  tlie  production  of  yellow.  I  think 
we  all  know  that,  on  dark,  dull  days,  there  seems  to  be  a  tendency  to 
Uneness  in  the  coloring,  even  though  we  may  not  have  paid  much 
attention  to  the  reverse  phenomenon.  All  this  is  prettily  illustrated 
by  a  very  simple  experiment  of  Helmhotu'x,  who  notic<-d  that  the  im- 
pression of  a  bright  day  was  produced  by  merely  holding  a  pale-yel- 
low glass  before  his  eyes,  the  tint  of  the  glass  being  so  faint  as  hardly 
to  diitnrb  tlto  natural  colors  of  the  objects ;  the  uso  of  a  very  palth 
blue  glass  seemed,  on  the  other  hand,  to  darken  np  tho  landscape,  se 
tllOligh  a  cloud  wero  pusing  over  the  scene. 
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I  TAKE  it  for  granted  that  most  Americana  who  hftve  tfftveled  in 
England  know  of,  if  ihcy  don't  actually  know,  Clapham  Junction. 
It  ia  a  marvelous  place  Js  that  Clapham  Junction — a  hnlf-doKon  or 
more  aak«d-lookii^  graveled  platforms,  destitntc  of  almost  every  con* 
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veolvDoo  in  ibe  alui])e  of  wmtting  ftnd  rffreahmenl  room*,  foraloflH 
g«tber  one  of  the  most  important,  iwi  to  euy  intricate,  railvitT^epoqf 
in  tli«  UDit«d  Kingdom.  Oiiv  arrivcH  wX  a  plutfona  by  a  train  bdoog- 
ing  to  on«  (tnmpuiiy  going  ii>  ou«  dirvotion,  iind  \>j  turning  lighl 
about,  or  wiilldug  three  yards  on  the  same  plalfurm,  onv  may  aocun  a 
teat  in  anotlier  train  belonging  to  an  eotirely  difft-reut  company  gobg 
no  one  kuon-s  whither.  Onci-  giw  way,  or  lo«e  yoor  head  at  this  pai^ 
tioular  junction,  nnd  you  may  find  yourKcif,  aliould  you  hajipen  to  be 
wanting  to  go  to  the  west  of  England,  suddi'uly  wliirlvd  away  to  tbr 
south,  and  vice  •eerta.  Even  your  trareling  Londoner  has  an  inatinc- 
tivo  dread  of  "  the  Junction,"  us  hv  fnmiliiirly  terms  it.  Slionld  y«u 
«vvr  tulcc  up  thut  iiidiE>p(>n«u1>lc  rc<|utiii(c  of  Eiiglivb  traveliug,  a  Biad- 
sliaw,  and  stumble  upon  Clapbam  Junution  in  tli«  liat  of  ttatiooa  yoar 
train  ia  tinwd  to  stop  at,  go  no  farther.  l)on*t  tempt  Fate.  Ruliet 
court  resignation.  Throw  yourself  npon  th«  cushions  of  your  cw 
riagct,  pilch  Bradsliaw  out  of  the  window,  and  in  a  mommt  of  leisun; 
work  out  this  Hum:  If  u]>on  the  average  eijjlit  hundred  trains  (to  say 
nothing  of  specials,  oxcursionf.,  and  stray  locomotives)  pass  thnyogk 
Clapham  Junction  in  ilio  counte  of  twenty-four  hours,  allowing  jatt 
about  two  miiiutojt'  iiittTviiI  of  limit  bui«'«^-H  train  A  going  out 
train  B  coming  iu,  what  should  be  the  chances  of  train  B  daahiug  i 
the  tail  of  train  A  ? 

So  remote  as  scurocly  to  be  thought  of,  the  reason  being 
the  "  block  "  system  is  in  fnll  foroe.     What  is  this  "  block  "  system  J 
To  endeavor  to  anawer  that  in<juiry  is  the  vvry  object  of  this  article. 

To  underatand  thoroughly  what   railway  trarcling    in  England 
really  means,  one  should  bear  iit  mind  a  few  fact«  now  g;iven  for 
purposes  of  thin  article,  in  the  order  of  their  importance. 

At  the  beginning  of  ln«t  ycsir  there  were  in  the  United  Eingde|i 
about  IS,600  miles  of  raUw ay,  distributed  as  follows:  England  and 
Wales,  11,000  miles;  Scotland,  S,500  niilcB;  Ireland,  2,000  mllei;  and 
2ft0  companies  shared  these  mites  of  railroad  between  thcra.  The  total 
number  of  depots,  or  stations,  as  thi-y  are  tonned  in  England,  includ- 
ing junetiotu>  and  sidinga,  ia  about  10,000  for  t)ie  whole  kingdom;  of 
these  6,000  are  pass6Dg6r«tation^  giving  approximately  one  station 
to  about  every  two  miles  of  railway,  but  oot  in  reality,  becaUM 
there  are  no  less  than  150  stations  in  London  tod  llio  saburbs  alOKA 
As  a  matter  of  course  the  great  centre  of  the  railway  sysU-m  of  tfae 
United  Kingdom  ia  London.  Every  company  which  cau  by  any  pos- 
sible menns  find  a  way  to  the  capital  doc«  so,  and  strivea  to  prOTkda 
the  route  which  will  be  most  attractive  to  the  public.  To  do  this 
m^ority  of  the  companies  must,  of  nccvnity,  make  nae  of  the  Utm 
the  great  conipaniex  having  thi^ir  ti-nnini  in  London.  Only  ima; 
ttie  number  of  branch  lines,  junctions, and  sidings,  this  must  iuvol' 
what  "shunting"  of  trains  and  adjusting  of  points  there  must  be; 
what  an  efficient  system  of  signaling  mutt  be  required;  what  cat^ 
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^MMilineas,  and  a|iplit.-ation  to  work  miul  be  domaudvd  uf  tbo  dicd  who 
look  aft«r  Ibe  signalH  and  points  at  tbe  branch  lines,  juiictiuHS,  ttud 
ii£iiga.  Take  tlio  Grutt  Woturn  linu  of  England,  for  iustance,  with 
iU  1,3^7  mile:*  of  road.  Bcudv*  tUt  own  Hyslem,  it  titlis  la  with  tho 
pmci|ial  Bystcms  of  the  Brulol  and  Exeter,  South  Devon,  Xortb  WiilvK, 
lad  ever  so  manj-  more  minor  Byfilem§  for  llie  truilic  of  which  it  hun 
iaimcaMire,  of  cours<^,  to  provide  as  well  as  for  its  own.  Over  all 
ihue  tinea  traioa  an-  trawling  daily  at  oxprctii  Bpocd,  their  alti- 
miK  destination  being  Louduu.  Xow,  oxjirciiit  Npcfd  in  England 
nmm  an  average  rat«  of  47}  miles  an  hour,  a  pace  which  ia  ]iri>habl]r 
pcoKr  by  trn  milrs  than  tliiit  nttainod  on  any  other  railroads  in  the 
Torld.  Indeed,  on  the  Great  WeHt«ni  and  Grt-tit  Xorthcrn  lines  even 
ttii  rate  of  traTcUng  is  exceeded.  Uu  tlie  IIrat>mentioned  xyHtein  a 
lain  runs  77}  mlks  (from  London  to  Hwindoo)  without  stopping,  in 
91  minutcK,  giving  .1  iinifona  pact!  of  AS^  mil«8  an  hour:  on  the  Great 
Xortbcra  a  train  cumplelea  the  Journey  from  London  to  Potvrlwrough 
(tflj  miles)  in  flO  minntea.  Just  one  little  error  on  the  part  of  the 
i%nal  man,  one  omission  to  adjust  the  points  on  thL<  part  of  bis  mate, 
ud  down  HwooiMt  (111!  exprinut  on  to  the  wrong  tine,  and  thi-  roitull  in  ao 
i{i[alling  catastrophe  such  as  happened  at  Wigan  the  otlier  day. 

In  tbe  above  little  sam,  which  I  suggested  to  be  worked  out,  I 
■kCDlaooad  that  about  800  Irnins  passed  through  Clapham  Junction 
iq^olarly  every  day.  You  take  your  etand  upon  the  platform,  Whisb- 
h'i'-Bang — Rattle — a  train  bus  panxvd  you.  Take  out  your  watoh, 
lurk  the  second-hand  going  round,  and  bi-fore  it  gets  lo  SC> — Wliiah- 
h-h — Bang — Plunge— a  second  train  has  rushed  out  into  the  open,  to 
tttch  the  first  one  up.  But  it  can't.  The  lini?  is  blocked  by  the  sharp- 
lighted  man  in  the  tignal-box  yonder,  who  has  no  fear  even  if  a  train 
per  minute  were  u>  work  through.  He  tiaa  notliing  to  do  with  tim& 
His  duties  arc  to  matnlaio  a  certain  and  invariable  interval  of  space 
between  two  trainx,  and  he  does  it.  How  docs  he  do  it  P  If  the  reader 
viU  he  good  enough  to  follow  me  into  the  signal-box,  ho  shall  soo. 

Kot  much  of  a  place  certainly.  On  the  whole  rather  like  a  Keoond- 
nte  s«a-eh(»e  ehanty,  stuck  upon  four  posts,  so  placed  it  seems  that 
erery  train  going  into  the  station,  and  every  train  coming  out  from  it, 
■hall  rush  full  tilt  agninat  the  box  and  sma»h  it  and  its  occupants  to 
atoms.  In  reality,  the  signal-box  is  no  kit.iuited  to  oonimand  for  a  ecr- 
taEn  distance  a  full  view  of  one  lin«  just  where  it  joins  to  anotlier. 
lAteriorly  our  box  is  not  unlike  an  unfurnished  private  box  at  a 
tbeMre,  into  which  some  of  the  machinist's  properties  have  been  put 
try  mistake  Regarding  a  printed  notice  on  the  wall  that  strangera 
arc  particularly  re<|uested  not  to  distract  the  attention  of  the  Bignal- 
■nn  &offi  his  duties,  we  take  a  look  round,  and  the  general  im- 
pmsion  to  bo  got  from  a  cursory  glance  is  that  it  mu:tt  hi-  rather 
}oIIy  to  lie  a  sigiial-rnan.  Every  thing  looks  so  clean  and  neat ;  there 
is  pleuly  of  excitement  to  he  had  in  watching  the  trains  from  the  win- 
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dow ;  Uio  worli  doi-8  not  appcnr  to  be  very  laboriovB,  and  vbat  llun 
i»  of  it  (u-liicli,  Irutli  to  tell,  i»  a  grmt  deal)  woald  teoni  U>  Im  <(|» 
ciully  interestiag  and  doc  uiicoun«ct«d  with  the  gaiuui)c  a  full  utd  it- 
curate  knowledge  of  tite  working  of  the  electric  tele]jra)ih.    Oo  tbt 
left-Land  wall  of  tbe  box  as  j o»  cottar,  and  on  a  Icrvl  with  tl>p  cyviV* 
a  number  of  little  eboiir  liaudlea,  teohaitally  known  an  "  kcyi',''  tot 
variiMiAly  termed  in  Kuglish  railroad   parlance    **  piatun-kiTyti "  v 
"  plunger*,"    They  are  on  the  principle  of  the  little  "  pea  "  bell  filled 
to  the  bedrooms  of  mott  large  jVmciioaa  hotels,  and  commnniaw 
telegraph  teal  If  between  the  Htationtt— "  up  "  and  "  down."     Over  tadi 
of  tbe»e  "  plungers  "  is  an  electric  bell,  whieh  tiuga  to  give  notin  of 
the  approach  and  departure  of  a  train,  its  natore^tbat  ia,  whether  it 
ii  a  passenger  or  gooda,  ospress  or  special—^UHl  to  which  companf  it 
beloiigit,  when  two  or  mure  cont|>unif!ii  buve  running  powers  orvr  tbt 
same  Hue.    The  cudtom  umrersall}'  adupted  by  Euglisb  rallroaii  cod- 
panics  to  distinguish  trains,  and  I  believe  it  lathe  ca»e  with  oar  owl, 
too,  in  addition  to  the  parlicalar  disks  and  Ughta  carriod  BpoD  tin 
buffer-plank  of  tbtt  locomotive,  i«  to  blow  the  whiatle  a  edtain  BmnlNT 
of  times  when  approacliiui^  a  Janolioa  or  station.    Tbe  same  STitMi  ■ 
adopted  with  the  electric  sigtials  in  the  BignaI-boi,only,  in  pbM  of 
blowing  the  whistle,  a  bell  is  aoundod.     Every  doprvMion  of  tio 
"plunger"  transmits  a  current  of  electricity  to  the  other  »tat*oa  "op" 
or  "down,"  aa  tbe  case  may  be,  which  there  sounds  a  bell  orgoog 
and  by  varj'ing  the  number  of  currents  sent  a  code  of  signals  is  fctniEd. 
For  inttaneo : 

1  DeprcMioa  oftho  "key" AoknowtedgoMiL 

S  l>epr«M9aaiL .PaiMager-tralR. 

8  "  tioods. 

4  "  Spedal 

8  "  Ob«tmetiaii<fiSBil, 

mod  M>  00.  This  code  may,  of  coarse,  be  varied  at  pleaanrc ;  and  it  ii 
pOBsible  to  give  Bftcen  distinct  and  unmistakable  aignala  upon  a  btU 
by  varying  the  number  of  bcata  and  repetitions.  By  meana  of  tkt« 
bells,  then,  a  perfect  means  of  communication  is  kept  op  betwetn  two 
stations,  signal-boxes,  or  gate-house«,  oi>  a  railroad. 

The  fundamental  principle  of  the  "  block  "  * y^lom  which  we  Utt 
now  endeavoring  to  explun  is,  that  no  train  traveling  in  tbe  sann 
direction  shall  ever  approach  nearer  to  another  than  the  distances 
which  the  eignal-roeD's  boxes  are  aj-arl.  Thoe  distances  vary  on  Ea^ 
llih  roads  according  to  mrcumislatii^eK,  but,  ko  long  aa  the  aignals  an 
properly  marie  by  th«  aignal-man,  and  attended  to  by  tbe  driver  of  th« 
locomotive,  it  bworoes  simply  impo«dible  for  one  train  to  run  into  an- 
other.  For  sake  of  iUostratioo,  let  ns  tako  three  aigoal-boxea,  whkk 
we  shall  call  B,  and  C,  and  T>,  on  a  Une  of  railroad  between  I>  and  R 
We  will  suppose  that  the  express  front  a  nation  A  bar  arrived  at  B^ 
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•nd  »  uhonl  to  proceed  on  it«  journey  to  E,  and  thai  au  ordiiiiiry 
train  had  pn-oedcd  it  a  quarter  of  an  hour,  whkh  would  allow  about 
tiin«  «nougU  for  it  to  "  ahnnt"  or  go  off  into  tlic  Aiding  nl  D.  When 
the  trail)  lias  i>naaed  the  oignal-box  at  C,  the  Bign&l<iuan  there  telegraphs 
to  the  Olio  at  B  that  the  tiue  is  clear,  which  means  that  them  im  no 
intin  on  the  "  np  "line  between  stations  It  and  C,  Uirootly  the  ex* 
pri'Ati  referred  to  arrirc*  at  B,  the  Kignal-mnn  thvrc,  if  he  has  received 
the  signal  "all  clear,"  allows  the  train  lo  paw  him,  and  at  once  tele- 
graphs to  C  that  there  \a  a  train  on  the  "  np  "  line.  The  C  Hignal-msn, 
if  he  has  received  a  signal  from  I>  of  line  clear,  allows  the  expreaa  to 
pass  him  also,  bat,  if  not,  be  exhibits  bis  Bignal  accordingly.  We  will 
now  Kupposc  that  the  express  is  yet  between  B  and  C,  and  that  another 
train,  approaching  in  the  name  ilireclion,  whii>t!o!<  lo  the  man  at  B  for 
leave  to  go  on.  Tltts  ia  refuse<l  until  tlie  C  aigual-tnan  tt^cgraphit  that 
the  line  is  i:  ear.  The  same  plan  ia  carried  out  at  every  signal-box 
tho  train  has  to  pass,  of  whatever  nature  it  may  bo,  whether  "  ex- 
press," ninning  at  tho  rate  of  fifty-five  miles  an  hour,  or  "goods," 
at«aming  along  easily  at  a  pace  of  twetity-Bvc.  It  will  thus  he  xecn 
that,  however  great  the  traffic,  it  can  be  conducted  with  almost  abso> 
Intc  safely,  tho  only  difference  being  that,  with  a  very  large  namber 
of  trains  per  hour,  tlm  iiigiial-boxes  are  placed  nearer  together,  as  on 
ihc  Metri<|iolitaii  or  Underground  Itailroad  of  London,  which  has  as 
near  aa  possible  one  thousand  triuna  paaaing  ov«r  its  Hy«tem  in  the 
cooree  of  every  twenty-four  hours.  No  accident  of  any  importance 
bus  ever  occurred  on  this  line. 

But  thvre  arv  olber  objects  in  our  stgnal-box  besides  plangcra  and 
little  bvlls  to  attract  attention.  Four  very  noticeable  toys— I  use  the 
term  advisedly,  for  they  struck  mo  at  once  as  being  purliciilarly  sng- 
gestive  of  Ulipntian  railroads,  and  dolls'  houses,  and  loy  aiguaUmon— 
are  the  minlatnre  electnc  semaphore*  used  for  instructing  the  slg- 
nal-nuin  as  to  setting  the  scma]>boro-S)gnal8  on  the  line  for  the  guid- 
anoo  of  drircm  of  loeoniotivca.  Having  stated  tlic  principle  of 
the  "  block"  system  to  be  that  no  two  following  trains  are  to  be  al- 
towed  to  proceed  in  tho  same  direction  upon  the  same  section  of  line 
at  tlic  tame  tirao,  it  followit  that  a  danger-signal  must  be  exhibited 
and  maintained  at  the  station  or  depot  from  which  a  train  has  de- 
parted nnlil  it  haa  been  cleared  out  of  the  section  of  the  line  over 
vhieh  it  is  traveling.  To  do  this  cffectnnlly  necessitates  that  this 
ugnal  should  be  under  the  control  of  the  Bignal-mnn  toward  whom  tho 
train  is  approaching;  and  no  oocidcnt,  mechanical  or  electrical,  should 
allowed  to  remove  this  sir^'nal  until  the  train  has  arrived,  llie  sig>  * 
a  uHcd  on  mo»t  of  th(?  FngliKh  lines  of  railroad  to  guide  the  driver 
are,  the  raising  and  lowering  of  a  semaphore  arm  lo  denote  "  danger  " 
and  "  all  clear."  If  it  were  possible  to  work  these  huge  out-door  sig- 
nals by  electricity,  the  system  would  be  perfect  -,  but,  inasmuch  as  the 
{lower  of  electricity  la  ciroamacribed,  the  prodaotion  of  force  sufficient 
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to  acluai«,  nith  any  d«gre«of  c«niiinty,tlie«e  exposed  signals,  1H^| 
yet  \M!va  !iitaia«d.    It  has  booomc  necessary,  therefore^  to  rely  vf^ 
Bmall  clfictricul  io»inuiivnt»,  luiiiiaturcs  of  th«  ont-door  Bcmaplion*, 
which  dirvct  the  «igiial-uan  in  tb«  box  how  ut  exhlUi  his  ont-door  ng- 
oala  by  diaplajiug  the  signals  which  they  themselTU  ought  la  give^ 
'i*h«  same  principle  whifh  produces  n  blow  upon  tltb  bcll-eigual  lowers 
the  iiemiiiihorv  nnii  on  the  miniuttiru  to  "  all  i-lcar."     A  current  «f 
eleelrioily,  flowing  through  lh«  wire  of  an  vlectrvmagnet,  convctti 
tlie  iron  core  into  a  magnet,  and  exerts  precisely  the  saute  aclioD  npM 
•  TOckiBg  lover  that  a  pull  or  strain  «f  a  signal-wire  docs  npon  tb 
large  rocking  lever  of  a  tugnal-po«t.     A  countui^wctghi,  when  tiie  ou- 
rent  ouases,  restores  the  ana  to  "  danger,"  as  it  does  iu  ordinary  nil- 
road-slgaala.    So  that  the  mioiatare  semaphore  will  remain  at  "ill 
clear"  so  long  asa  cnrrcnt  flows,  bnt, the  luoment  the  cnrrent  CM«a, 
the  arm  by  thv  artiou  of  grarity  flies  up  to  "  danger."     It  i*  inpow- 
blc  to  lower  the  signal  at  on«  station  except  by  tbe  action  of  an  tVt- 
tno  current,  and  to  maintain  that  signal  at  "  all  clear  "  except  by  ii« 
persistent  oflcct  of  the  bntKrry  at  the  other  station.    The  wgnal,  iliff» 
fore,  is  nnder  the  Aole  control  of  the  Hignsl-ninn  toward  whcimihetlM 
is  approaching,     llie  instrument  employed  to   raise  and  low  llit 
miniature  eignal  is  called  n"  switch,"  from  the  similarity  of  lu  if 
pearancc  and  construotJou  to  the  switch-handles  or  levers  employtd  t* 
raise  and  loner  tbe  larger  signals  ou  tlie  line.     Its  electrical  cooUiM- 
tion  is  precisely  aimilar  to  that  of  the  "  plunger."     By  romorisg  tk 
handle  over  from  one  side  to  the  other,  it  place*  the  battery  ia  eoMW 
tion  with  the  lino  wire,  and  thereby  causes  a  current  of  electricitj  Vt 
flow  which  lowcni  tlte  signal. 

Thfre  were  four  of  these  miniature  "switches"  in  oor  rigul-kU) 
and  this  was  the  way  they  appeared  to  us  to  work :  When  the  isiu^ 
handle  was  placed  so  lu  to  Iw  itcarest  ns,  or  On,  no  current  wu  tnv- 
mitttMl,  and  the  little  signal  atood  nt  "tianper  ;  "  when,  bowevoi.it 
was  putdied  over  CurlheHt  from  ua  to  Off,  a  current  flowed,  and  the  lit* 
iJe  arm  waa  lowered  to  "all  clear."  As  the  arm  could  only  he  le- 
ered when  a  current  waa  flowing,  it  was  only  wbi'n  tbo  awitoli-hw^ 
wati  pushed  over  to  Off  that  the  "all-clcmr"  signal  could  be  gitw 
Siiniliirly,  when  llic  Awitch-handlo  was  at  On,  the  flow  of  electricitr  tl 
one*  ceased,  and  the  signal  flew  to  "  danger,"  The  signal  "  all  char" 
cotild  therefore  only  be  gireo  when  the  little  nritch  was  intemionaO} 
placed  orer  to  Ofl^  and  there  was  do  other  means  of  aocomplnUog 
this  object  by  wilirulneiia  or  accident.  No  accident,  mechanical* 
electrical,  conld  alier  the  miniature  danger-signal  Tlie  man  at  aC 
signal-box  bad  the  sole  and  oompletn  control  over  tbe  eignal  at  ik 
next  box,  and  it  wan  simply  impossible  for  him  to  interfere  with  C 
alter  tbe  signal  in  his  own  box.  This  in  effect  is  lb«  "blook't}*' 
lem,  which  annwers  so  admirably  on  the  principal  lines  of  Englifli 
railroad.    Tbe  iDstmctions  given  to  signal-men  who  Tork  th«  I^I4|| 
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we  have  b«ea  describing  nrc  iw  follows,  and  wo  give  tbcm  that  the 
reader,  wbon  next  traveling  upon  ad  EtigliNli  liiiv  of  railroad  aiid 
paniDg  a  sigDa^box,  may  give  a  passing  thought  of  tfaauks  to  tlui  iit* 
Tentor  of  tho  *'  blovk  *'  ayst«fn,  aud  the  geatlemao  who  framed  these 
roles,  Mr.  William  Henry  l*roeco,  of  tha  Institulo  of  Civil  Engineers, 
and  to  the  indiTidnal,  let  ns  bopu,  who  follows  tltvia  clotaly— tho  sig- 
nal-nian : 

INSTRUOnOKt. 

1.  No  train  nr  witioo  i"  to  bo  albwcd  to  po*»  your  box  ualcM  Ibo  elootrio 
ugnoJ  fnr  tlio  ■ccttun  into  which  it  U  sbunt  to  pracucd  ilanilH  ul  all  cleau. 

9.  Wlic-D  a  train  hu  ent«r«>1  tho  seotion  of  IUm  which  you  haTu  protected 
(ondef  Rule  4),  you  will  slgaal  to  th«  iMXt  station,  two  beaU  on  thu  bell  (i»>m, 
to  signify  "  Tr^n  ooiulng;  be  ready." 

S.  Uq  the  anproach  or  nrrirol  oi  (Im  train  or  «n;,'ino  at  your  box,  you  will, 
provided  t!ie  electric  tuenal  Btnnd»  st  all  ulkab,  at  odc«  sigual  it  on  thu  boll 
to  the  n«xt  atatloD  (o  adranoo,  thui: 

If  a  paawngor-trsin  . .  by  2  boats. 

"     goods-train "  8    " 

"     speolal  or  engine.  "  4    " 

4.  Tilts  slsiia)  win  ba  soknowlodced  by  the  corrospnarting  Btatlon,  by  tbrov- 
inic  hi«  iiwit«b-handle  orer  to  "osi,"  tbortby  plnciog  the  eleclrio  signal  nt  your 
station  at  DAxaxa,  and  protvcting  tho  line  from  uny  train  following  that  nlroudy 
in  tb«  svotioti. 

B.  You  will  aoknowladfe  this  signal  by  returning  one  beat  of  the  boll. 

fl.  On  the  urrirsl  of  tb«  j  ^'"'  { train  st  j  I .    tho   signal- 

man st  thst  HtntloQ  will  pull  Ills  twitch' haudte  over  to  oft,  thereby  removing 
yonr  dsnm-sijnial,  intlmsiinK  the  arrival  of  the  trsin  and  clearing  the  line. 

T.  Tins  you  will  noknowloiige  by  one  beat  on  the  bell, 

8.  In  case  any  olMtriiotion  exists  upon  tho  lino  to  nocossitnte  its  being 
Uoeked,  E^fie  five  sbani  bi<iil9  on  Ibe  bell  (wbiuU  muat  be  repeated),  and  raiso 
the  eleotrTo  stgasl  to  J)anj/rr,  wliluh  uu«t  be  malutsiued  as  lou)(  as  the  ob«truo- 
tioQ  laits. 

0.  No  lignol  is  to  bo  considered  oomploto  until  it  bos  been  oeknowlodgod. 

I  b»g  leave  to  8lat«  that  this  article  is  written  without  being  nt  all 
acquainted  with  the  system  of  signaling  on  American  lines  of  railroad, 
so  that  I  am  unable  to  aaj*  how  lar  ourown  bears  com potmon  with  the 
English  system. 

4ie 


THE  FACIAL  AKCaE. 

Br  BANSOU  DEZTEB,  A.U.,  BLD., 
woniMiM  or  tooLooT  Axn  niTsioi.ocT  m  na  cNinuirTT  or  cncAOOi 

TflE  methods  of  estimating  thu  facial  angle  hitherto  adopted   by 
DOtaralists are  all  mere  modifications  of  that  proposed  by  Peter' 
Camper,  and  consist  in  describing  an  angle  with  one  line  passing  along 
tbe  base  of  the  skull,  int«rsected  by  another  which  passes  from  the  an- 
terior portion  of  tho  upper  jaw  over  the  forch(.'ud. 

Prof.  Owen's  dofinition  is :  *'  If  »  line  be  drawn  from  tbe  occipital 
condyle  along  tbe  floor  of  the  nostrils,  and  bo  mteracol«d  by  a  second. 
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tonehing  tfae  most  promiocDt  pnn«  of  the  forchnd  aixl  upper  ?i^H 
interseeted  angle  is  cxllod  Uic  faciul  angle  "  (vol.  ii.,  p.  &:3,  "  AntlH 
ofV«rU)braU»"). 

Thp  r«UtioD  of  tbc  faeo  U  not  to  tlie  1»m  of  the  slcnl),  or  tbe  phot 
from  tho  floor  of  tlic  iioilriU  to  its  anicnlation  to  tbe  backbone,  bntlt 
the  axiji  of  the  body ;  for  tbe  face,  in  tbe  loircst  class  of  animaU  thil 
liave  a  backbone,  the  fish,  is  in  lino  with  tbc  base  of  the  ■kail,  tk 
axis  of  the  body,  and  tbc  donal  Ktirfacv  of  tbe  animal ;  and  En  mu, 
the  higbert  vlaiut,  tlu-  face  is  in  line  wilb  tbe  abdonuDal  vtaiu»,vA 
axis  of  ibe  body.  But  the  baee  of  tbe  skoll  does  not  keep  in  hsTBOij', 
bnt  varies  irregularly.  Tboo,  there  are  namorous  other  elemeau  Utat 
tbe  bones  at  the  ba«c  of  tbc  sknll,  thnt  aro  factor*  in  tbc  a!i|t«ct  of  ibt 
fii««,  Mt,  the  modified  development  of  other  boues  of  the  skolt,  pMiGir 
dcreloprocnl  of  bonea  of  the  face,  and  rclatioo  of  the  booec  of  the  &tt 
tJutl  are  niA  attached  to  tho  skvU^  but  to  other  facial  ioiui. 

To  make  the  subject  more  clearly  comprehenttibW,  it  vWl  he  mm- 
ury  to  trace  more  iu  detul  tbe  devdopmeBt  of  the  divbloii  of  ui- 
maU  to  be  considered. 

The  ftubjeet  of  the  facial  angle  has  occnpied  tbc  attention  of  pi)* 
loeophers  from  tbe  enrlicst  antiijnity.  Tlicir  tlicorie*,  tliongh  nfft 
nnsatisfjic-tory,  and  iininterenliiig  in  tJicmM-lveK,  yot  tend  eoadiuinit 
to  «how  that  Honio  patent  geoeral  priiictpic  underlies  tbe  whole  doMit 
of  the  subject.  Confined,  aa  they  were,  to  the  narrow  Ucniuof  (^ 
varieties  of  tlio  htuoan  race,  they  would  get  only  n  part  of  the  f^ 
deuce  that  !s  ao  beautifully  illustrated,  when  vc  indudo  the  vli<^ 
sub-kingdom  of  animals  to  which  we  belong. 

At  the  beginning  of  tbe  present  century,  Cnvier,  Von  BatT.uA 
others,  dittcoTcrcd  and  c«lablishcd  tbe  great  lawc  of  cvolutioo.  1V 
laws  thus  elucidated  were:  1.  That  tlie  entire  animal  kingdon  oti^ 
nates  from  an  ancestral  eg^;  eggs,  too,  though  diflering  in  phtnal 
appesraace,  that  are  quite  similar  in  structure.  :/.  That  every  anianl, 
in  its  evolution,  had  to  pass  through  tbe  several  xtagcs  of  omlatiS) 
fertilisation,  germination,  and  derolopment,  beforv  it  could  maJiitM 
an  independent  existimoe.  3.  Tb.tt  in  their  development  tbcy  asnoMi 
but  few  primary  structural  patterns  or  types*. 

After  the  promulgation  of  the  above  doctrines,  a  series  of  inveOJ- 
gations  ensued,  which  brought  naturalists  to  approximato  a  gOMil 
agreement  that  there  are  only  five  general  nu»rphaIogical  or  fciw- 
typea  of  animals.  Every  animal,  then,  of  the  entire  animal  kiogika^ 
must  be  classed  in  one  or  the  otber  of  these  five  sub-kin gdooi*,  u' 
e«oh  diviuon  thus  classed  lias  one  fondaincntal  plan  of  structartu  tbt 
only  vay  in  which  the  animals  of  each  sub-kingdom  can  Utter  b  ii 
tbo  mauncr  of  executing  their  physiological  functiooL 

In  considering,  t  lit-n,  any  of  the  great  pbyeiologpoal  and  phUosefi^ 
cal  questiouB  thnt  are  based  upon  a  nniformity  of  primitive  trpe-d«^ 
opment,  tre  find  that  many  uscfol  lessons  may  be  Jcanied  by  iadaAl 
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in  oar  considorations  evpry  cta«§  of  ADimals  in  wliich  iho  epecialixatioD 
to  bo  oonsKlcrv'I  xppcani.  For  example,  every  animal  belonging  to  tbe 
Tortvbniti!  rtiib-ltingiloni  of  uiiinialH  agrvvn  with  nvury  othvr  aiiiinn]  of 
the  BKme  sub-kingdom  in  tbe  foUoirbig  diaiiactive  oharaoteriatics — 
ohu-acteriatics,  too,  that  ve  shall  find  iuvolved  in  our  cODsidemtionH  of 
tbe  subject  of  the  &cial  angle :  Id  all,  the  bead  and  vertebral  column 
are  composed  of  a  number  of  definite  eegmouts,  arranged  along  a  lougi- 
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tndinalaxis;  oneh  negment  of  this  framework  ts  normallj  composed  of 
a  bodf  and  two  diverging,  ring-like  fonnationt ;  the  dorsal  ooutaintng 
the  brain  and  apinal  oord,  the  ventral,  or  abdominal,  contikiniug  the  or- 
gans of  nutrition,  as  the  alimentary  canal,  circulating  and  cliiniMating 
organs.  Every  vertebiato  animal,  then,  U  posseseed  of  two  tubea  of 
framework :  the  one,  to  protect  tho  brain  and  spinal  cord ;  the  otbitr, 
tbe  organs  of  nntrition.  These  tube*  are  i»nbj<!Ot  to  very  great  Taria- 
lion,  and  are  modiBed,  aa  by  a  ranster'!i  hand,  to  meet  tho  neoessities 
that  their  various  specializattona  of  function  may  demand.  The  great 
modification  in  the  calibre  of  the  dorsal  lube  in  different  claintes  of  tho 
vertebrates,  as  well  as  the  groat  variation  in  shape  of  tbe  elements 
which  compose  that  arob,  is  apparent  to  erery  one.  fn  the  region  of 
the  flplne,  the  cletDents  that  eompoiie  the  segments  of  the  arch  are 
rounded,  and  at  some  dbtance  apart,  wlillu  in  the  craniat  (shnll)  re- 
gion they  are  flattened,  spread  out,  so  as  to  unite  and  form  sutar««, 
thus  making  a  solid  braio-caae,  for  the  protection  of  the  softer  and 
more  masnivo  nervo-matter. 
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The  dements  com|iosing  the  DUtritivc  rase  *rt  Hxt.  jkVF,  ribs,  snQ 
pelvic  girdle.    These,  like  the  spinal  elemeDU,&re  subject  to  greai 
modiScation,  owing  to  the  immenM  range  of  Tariation  to  wbioh  tbrir 
sp«ciBlutatioas  are  subjected.    The  difference  iii  tbe  Ekcial  d«relof> 
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nenta  can  veil  be  imagined  bv  calling  to  mind  tbe  Tariou  «» 
tenanwfl  of  animals,  from  the  fish  to  man.  Hie  angle  of  the  (k*  b 
eimplv  and  properly,  I  think,  indicated  br  the  relation  espreeud  by 
two  lines:  the  fir^t,  or  Imwc  line,  corrc«poiidtng  to  the  axisoftte 
body;  the  other,  direrglng,  or  face  line,  drawn  from  the  aakmr 
margin  of  the  upper  jaw,  over  th«  oentr«  of  the  fordiead.  TIm  rdf 
tioQ  and  angles  foi-med  by  these  two  lines,  and  their  iDteneetiooa  tbi 
indicated,  express  the  relation  and  comparative  development  at  tk 
nnion  of  the  two  primitive  tubes,  the  newnr/,  or  iiknll,  and  hanol  {&»). 
at  tbe  anterior  extremity  or  head  of  a  vertebrate  animal. 

As  before  stated,  authors  have  hitherto  establiabed  the  baselioo 
from  the  floor  of  the  nostrils,  to  the  articulation  of  the  oceiprHl  bcM 
to  tbe  vcrtebrsc.  This  iit  a  gmro  error,  and  one,  no  doubt,  thsi  ^ 
OODtributed  It*  share  to  depreciate  the  *ubj<>ct  as  an  index  to  tbcnna- 
tal  caste  of  a  vertebrate  animal.  For,  by  adopting  tlua  method,*! 
are  subject  to  the  enormous  error  of  ninety  degrees  in  pasung  throng 
tbe  *Bb>kingdom,  all  of  which  wo  low,  little  by  little,  an  we  ascend  1^ 
lealc  of  animals  of  this  type,  or  form  of  structure.  And  yet  ihcy  mix 
this  application  through  the  entire  rertebrate  series.  Yet,  by  refernog 
to  tlie  cut,  wc  find  the  face  of  the  lowest  class  of  tbe  type,  the  fith,  U  kt 
in  direi-t  tine  with  tbe  JomJ  torfaeoof  the  animal,  and  heooe  thctaM 
and  diverging  lines  are  parallel ;  while,  in  lh«  highest  of  tb(^  ivp^ 
that  of  man,  tbe  face  is  in  liue  with  the  ventral  or  abdominal  tuftn; 
Again,  after  effecting  a  grand  variation  of  one  hundred  and  ngbiy 
degree*,  or  the  h.ilf  of  a  circle,  the  two  lines  are  once  more  panlld. 

What,  then,  are  the  factors  in  the  phenomena  of  the  great  eihagr 
of  the  aspect  of  tlte  face,  with  such  a  modification  of  ita  conatltiuil*. 
from  a  line  of  the  dorsal  to  that  of  the  abdominal  surface,  all  ofvlsck 
is  cflrctcd  by  almost  imperceptible  gradation*,  as  wc  ascend  (he  Kfif 
from  the  fixh  to  man  ?  It  is  l>y  the  moditic-ittinn  of  the  anterior  (^ 
tremities  of  these  cranio- vertebral  canala  in  tlio  development  and  ia- 
ercam  of  the  cerebral  hemispheres,  which  is  that  part  of  llw  brain  tbt 
is  recognited  a«  the  scat  of  thought,  and  their  influence  upon  o«fc» 
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lpMtpotari%  that  the  whole  change  in  wrought  from  a  complete  doini- 
WHit  pAWer  of  the  jihyiiioal  over  the  mental,  to  tho  Tcrorse,  viz.,  an 
eniirc  dominant  asoenaioD,  in  some  inatancea,  of  the  moral  ancl  inttl- 
tectval  over  the  phyeicaL  In  evfry  vertchraU  uititiial,  then,  thfre  are 
tao  factor*,  (Ik.  phytital  and  mental ;  thr  fncial  angie  is  the  typic^tl 
fxprettion  or  exponent  of  the  rtlative  Hrength  or  condition  ofew:h. 

It  mn^  he  obflerveil  that,  with  the  asceoaion  of  thefre  animals,  the 
relative  size  of  the  brain-case,  or  akiiU,  increases  with  a  proportion- 
ate 'liminotion  of  the  bones  of  the  faoe,  aD<l  of  tho  projection  of  the 
jaws  in  front  of  tho  orbit*. 

In  the  cold-blooded  tliib,  the  serpent,  and  the  crocodile,  tlio  cavity 
for  the  braiii  is  small,  hut  little  more  than  a  prolongation  of  the  oaiial 
fbr  the  spinal  cord,  with  a  disproportionate  development  of  the  organs 
of  mastication,  thns  enabling  them  to  exccnto  iJie  strongest  instinct 
of  the  lower  animalH,  nnnieljr,  to  slay  and  devour.  In  the  bird  class, 
the  brain  ia  somewhat  larger,  but  b  contained  in  the  posterior  part 
of  the  cranium,  they  manifesting  bnt  a  slight  mental  superiorily  over 
the  rcplilc.  In  the  dog,  over  whom  man  in  lord,  and  the  noble  horse, 
the  brain  is  much  larger;  tlie  facial  line  intcrsecia  at  about  a  right 
angle  with  the  base  line,  or  vertebral  axis.  In  these  animals  we  begin 
to  discover  the  rudiments  of  some  of  those  more  noble  motives  which 
are  so  abundantly  laviahed  npon  *omf,  of  the  higher  animals. 

The  monkey  and  the  anthropoid,  or  mun-Iikc  apes,  expresa  in  a 
very  charactcriatlo  manner  many  of  the  mental  attributes  of  the  lower 
varieties  of  the  human  spceies.  Nor  ia  this  to  be  wondered  at,  when 
we  consider  the  close  anatomical  relation  which  subi^ists  between  tho 
tTO,  and  the  cnormons  development  of  tho  cerebral  hemispheres  aa 
compared  with  the  lower  claaMMt  of  the  same  type. 

The  profile  of  the  idiot  is  the  next  introduced  in  tho  cut,  to  illus- 
tTat«  the  jiflueiice  upon  the  sixe  and  shape  of  the  orauitum,  or  skull, 
that  an  arrest  of  brain-dcrolopmcot  has  wrought,  and  which  oorn>- 
aponda  to  the  mental  manifi-stationa  of  its  subject. 

The  other  three  profile  views  represent  the  savage,  the  hnlf-oivil- 
iied,  and  the  cidtivated  races  of  man.  The  first  of  the  thrc<-,  the  one 
next  to  the  view  of  the  idiot,  is  a  drawing  from  a  correct  eogravlug 
of  the  celebmtcd  Xorth  American  Indian  chief  lilack  Uawk,  and  oor- 
reaponds  in  brain  capacity,  facial  angle,  and  mental  powers,  very 
nearly  to  the  Other  savage  races,  vt*.,  tlie  Malayan  nnd  Ethiopian. 
The  next  that  ia  represented  in  the  cut  is  the  half-civilized  Mongolian 
race,  illnstrating  very  nicely  the  ratio  of  the  two  factor*,  physical  and 
mental.  The  laat  ia  a  ri-prescntation  of  the  higbly-cuhivated  Canca- 
■btn  race,  and  ia  a  oorrcot  profile  view  of  one  of  the  most  ilhiittrious 
etatflsmen  that  this  or  any  other  nation  ever  ponseised — that  of  Dauiel 
Webatcr. 

In  ibo  loweat  of  the  typo,  the  ftsh,  we  find  the  brain  lesat  devel- 
oped, and  the  cerebral  hemlapbcras,  or  instrument  of  thought,  bearing 
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t]ip  stnallot  proportion,  oitli«r  to  its  ovn  concomtUuit  etructOKU 
to  i1k>  n^Ht  of  tltobody.  Tbc  actual  weight  of  n  coinnion  codfish 
14,875  grains;  th«  bruii  woigbed  otily  9}  grains;  tbiu  iniikutg  tbi 
ratio  of  1  to  I.SOS.  In  roao,  lh«  average  weight  of  the  brain  l«  abool 
3  potmde,  tlio  mvdiuni  weight  of  tb«  body  l&O  poundE',  mnkiiig  >  tali* 
of  I  to  00.  The  nboTO  \%  ft  correct  vtntcment  of  the  relative  vcigbt 
of  the  brain  to  tlic  body  of  the  lowest  of  the  type,  tlic  fiab,  sad  tbc 
higbeet,  roan ;  showing  the  ratio  of  the  weight  of  the  brain  in  man, 
to  that  of  the  body,  to  be  over  31  times  greater  than  the  same  ntfe 
in  the  ftsh.  lint,  if  wo  cetimnti?  tliv  ]>rnport)onato  weight  of  merdjr 
tl»  «aw6niJ  hem\n)hvt*»,  or  lh«  litHtruin^ota  of  thought,  to  thut  of  tbe 
body  Id  the  fish  and  man,  we  obtain  a  difference  of  124.  whidi  ft 
presses  tbe  nomber  of  times  tlie  c«rebt«l  hemispheres  of  man  sre 
greater  than  those  of  the  fish  ;  in  other  vonis,  if  thu  body  of  a  fish 
and  th.1t  of  man  were  of  equal  weight,  tbe  cerebral  homispberea  of  tbt 
latter  would  weigh  134  timea  more  than  tliose  of  tbe  fomwr.  FlutbMV 
the  relative  weiprht  of  tbe  cerebral  hemispheres,  as  we  aacend  from 
tbe  lisli  through  tho  Tcrtebrate  sulvkingdom  of  animals,  will  be  foiiad 
to  (wrreNipond  to  the  rarintiou  of  the  face-line  from  a  parallel  wilii 
the  do  mill  surface. 

To  recapitulate:  I.  The  aize  and  weight  of  tlte  brain  wilt  be 
fonnd  to  increase  with  the  angle  of  the  face  to  the  axis  of  the  bodf. 
S.  Tbc  oxpanoion  of  the  brain-<-aKr,  with  u  prO]>ortionato  dimiuntion 
of  the  facial  bones,  is  an  invariable  accompaniment  of  an  iocreawd 
facial  angtc  throughout  the  vertebrate  sul)>kiugdon)  of  unimalf^  3. 
The  mental  manifest  at  ion  and  power  have  a  direct  relation  to  the 
angle  above  iudicalcd.  4.  The  position  assumed  by  the  body  of  Uu 
animal  in  its  ehangi?  from  the  horizontal  to  the  perpendicular  atUtodi; 
also  very  genemlly  agrees  with  the  facial  angle  of  ita  subject,  6.  Tbe 
projtK^tion  »f  the  jaws,  in  front  of  the  ocular  orbits,  is  also  a  oonela- 
tive  index  to  tbe  above  data,  8,  The  relative  ascendency  of  tbe  tw«_ 
factors,  the  phj'eical  and  mental,  with  their  numerous  ]ihenomen3,j 
an  index  to  nil  of  the  above  rolatioDN,  and  shows  very  conclasivcty  I 
gradual  turning  from  the  lowext  iniliiiDta  of  tlie  brato  to  th* 
complex  mental  powers  of  man. 
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B»  SIB  UENRT  THOMPSON, 
PttoriMoa  cr  ounou  iumibt  vt  mnTisanr  ooollmi,  iMn»aa. 

AFrKU  Death  I    The  last  faint  breath  ha^l  been  noted,  and 
other  watched  for  so  long,  but  In  vain.    The  body  lies  tbi 
|»ale  aiMl  motionlesv,  except  only  that  the  jaw  sinks  slowly  bat 
ceptibly,    Tbe  pallor  visibly  Inereoaea,  becomes  more  Intdea  in  hi 
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»ii<l  th«  profoand,  tmnqiiil  *\rv\'  of  Dcnth  rrigiis  where  jost  now  woro 
life  iind  movcmonl.     Hort-,  tht'ii,  ln'giii»  ihv  t^U-niiil  rest. 

Ktstt  no,  not  for  an  inBtant,  Never  w«a  there  gruiter  activity 
tban  at  this  moment  ciiets  in  that  still  oorpa«.  Activity,  litit  of  a 
difforcnt  kind  to  thai  which  wax  bcforix  Already  a  thouantid  changvH 
h»vv  fommeiiecd.  Forcie*  iiiDiimcnihlc  hav«  attacked  the  dead.  The 
rapidity  of  the  vulture,  with  il9  keen  vciiil  for  animal  decay,  is 
notliiiiK  to  that  of  Nature's  ceaseless  ageuta  nonr  at  full  work  before 
as.  That  marvelouely  complex  machine,  but  this  moraont  the 
theatre  of  phtrnomcna  too  sabiile  and  too  rooondit«  to  be  compre- 
hended ;  donotable  only  by  phroKeology  wbioh  Htands  for  the  un- 
known and  iucompmable — vital,  bccnuac  more  than  pbyHicitI,  moro 
than  chemicnl — is  now  coneijjned  to  the  aclion  of  physical  and  chemi- 
cal ni;cncic<t  alone.  And  these  all  operatiii;?  in  a  direction  the  reverse 
of  th;it  vrhtoh  tlicy  held  b<tfon.>  death.  A  Kynthcsis,  then,  dcvclopinf* 
the  animal  being.  The  atages  of  that  tiyntheiiijt,  iioir,  ret.raeed,  with 
Rnother  end,  still  formative,  in  view,  i^tages  of  decomposition,  of  de- 
oay,  with  its  attcudant  piitrescence  ;  proe«flB  abhorrent  to  the  living, 
who  thoreforo  dcwire  its  rcraoral.  "  Bnry  the  dead  ont  of  my  alght," 
■a  th(!  wholly  natural  sentiment  of  the  nurvivor. 

But  Xaliire  does  nothing;  without  ample  meaning;  nothing  with- 
ont  an  object  desirable  in  the  iDlerent  of  the  body  polltio.  It  may, 
then,  be  owful  to  in<)u>ni  what  must  of  necessity  happen  if^  instead 
of  burying  or  attempting  to  pivserve  the  dead,  Xatnre  follows  an 
tinimpMled  eourae,  and  the  lifeless  animal  is  left  to  tho  action  of  laws 
in  auoh  ewe  provided. 

It  la  neeenHary  first  to  state  more  exactly  the  coiiditioiia  supposed 
to  exist.  Thus,  the  body  mnst  be  exposed  to  air ;  and  must  not  be 
consumed  as  prey  by  some  living  animal.  If  it  is  closely  covered 
with  «[>rth  or  left  in  vriiter,  the  aamo  renult  is  attained  iw  in  the  (con- 
dition fint  nitmcd,  nltbou};h  the  atcps  of  the  process  may  be  dissimilar. 

Tlie  prohkm  wbioh  Xaturo  sets  herself  to  work  in  disposing  of 
dead  animal  matter  is  always  one  and  the  same.  The  order  of  the 
universe  requires  its  performance;  no  other  end  is  possible.  The 
problem  may  bo  slowly  worked,  or  quickly  worked ;  the  end  is 
atwaya  one. 

It  nuy  be  thus  stated :  The  animal  must  bo  resolved  into— 

a.  Carlwnic  acid  (CO,),  water  (HO),  and  ammonia  (NH,). 

ft.  Mineral  consliluen(«,  mote  or  less  oxidizod,  elements  of  the 
earth's  stmcture:  lime,  phosphorus,  iron,  sulphur,  magnesia,  etc 

The  first  group,  gaseous  in  form,  go  into  the  atmosphere. 

Ttie  second  group,  ponderous  and  solid,  remain  where  tho  body 
lies,  until  dissolved  and  wn.«lu-*i  Into  the  earth  by  rain. 

Nature's  object  remains  still  unstated :  the  constant  result  of  her 
work  is  before  nt;  hut  wherefore  are  these  changes  f  In  her  won- 
derful eoonnmy  she  must  fonn  and  bountifully  nouriab  her  vegetable 

TOfclT.— 89 
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progvny ;  twiii-brotber  life,  to  ber,  wiih  [hat  of  miiinala.  The  pci^| 
bftlaucu  betwceo  plant  exieti?B0v8  anH  anitnail  eiisteacei  most  sllfli 
be  maiDiainod,  while  "  iQatttir  "  vonnca  through  the  eumal  tircle,  be- 
coming ojtch  it)  turn. 

To  staiv  tbU  moK  itilelUgiblj  by  iltuairalioD :  If  hd  aninwl  be  r» 
sohed  iuto  its  nltimate  consiituenU  in  %  period  according  to  tbe 
BtuTOUDding  circumstances,  SAf ,  of  fottr  boors,  of  four  taontbs,  <i 
lour  yc»n,  or  cv«n  of  four  tbuuwind  yvwrs— (cm'  it  is  impossb)*  to 
deny  ihitt  tliore  may  b«  iusiauc«s  of  all  ilte««  periods  daring  trtiici 
the  process  has  oontioued — those  elements  which  assume  tbe  gascMU 
form  mingle  at  once  irith  iho  atmosphere,  And  are  taken  up  Era 
it  without  delay  by  the  over-open  mouths  of  vugctaUo  lil«.    By  t 
thousand  pores  in  every  leaf  the   carbonic  aold  which  renilers  Ik 
UmoBpbere  unfit  for  animal  life  is  absorbed,  the  carbon  beit>}c  Mpi- 
rat«d  vaA  auimiUted  to  form  the  vegetable  fibre,  which,  as  wwd, 
makes  And  fiimiHlieK  our  bonKcs  uiid  ships,  is  bnmod  for  our  nmlli, 
or  is  stored  up  nnder  pressure  for  coaL    All  this  carlwn  has  pUjcd 
its  pari,  "  and  many  parts,"  in  its  time,  as  animal  exiMenoee  few 
monad  op  to  man.     Oar  mahogany  of  to^ay  has  been  many  negroM 
in  its  tum,  aiid  before  the  African  ezistei]  was  integral  porttoat  of 
many  a  generation  of  extinct  B|i«cies.    And,  when  the  table,  which  bi 
borne  so  vrell  some  twenty  thousand  dinners,  shall  be  broken  up  froo 
pare  debility  and  cousigned  to  the  fire,  tbence  it  will  issue  inta  tk 
atmosphere  once  more  aa  earboai«  scld,  again  to  be  dcvourtd  by  thf 
neareat  troop  of  hungry  vegetables — green  peas  or  cabbages  in  a  I>^^ 
dOD  market-garden,  say — to  be  daintily  served  on  tbe  table  whicka^f 
stands  iu  that  other  table's  place,  and  where  they  will  speedily  gOjH 
the  making  of  "  lords  of  the  creation."    And  so  on,  again  and  ^|^H 
as  long  as  the  world  lasts.  ^H 

Thus  it  is  that  an  even  balance  is  kept — demonstrable  to  the  -^^k 
last  grain  if  we  could  only  collect  the  data  —  between  tbe  M^| 
amounts  of  animal  and  of  v^ctablc  life  existing  together  at  s>>y^| 
stunt  on  our  globe.  There  tnwst  be  an  unvarying  relation  betW^H 
tbe  dttcay  of  animal  life  and  the  food  produced  by  that  procMS  ibr^f 
elder  twin,  the  vegetable  world.  Vegetables  first,  (Wnssmed  by  i^H 
male  cither  diroctly  or  indirectly,  as  when  they  eat  the  flesh  of  ami4^| 
who  live  on  vegetables.  Secondly,  tJicae  animals  daily  casting  ^H 
e&te  matters,  and  by  decay  after  death  providing  tbe  staple  foodflfl 
tivecetation  of  every  description.  One  the  neccBsary  compkaieitef— 
tbo  other,  l^c  atmosphere,  pollnted  by  crery  animal  whoae  bnaH 
is  poison  to  every  other  animal,  being  every  instant  purified  by  pli^H 
which,  taking  out  the  deadly  carbouio  acid  and  assimitating  caitiff 
restore  to  tbe  »r  its  oxygen,  first  necessary  of  animal  existence^     ^H 

I  suppose  that  ihesw  facts  are  known  to  mort  radcm,  but  I  req^H 
a  clear  statement  of  them  hero  a«  preliminary  tomynvxt  nubjet-t;  ^H 
in  any  case  it  can  do  no  hatm  to  rvproducc  a  brief  history  of  ihii  in^ 
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Felons  and  beautiful  example  of  iDtimste  relation  between  the  Iwo 
tiiurdoniK. 

I  return  to  conm^i-'r  nun's  int^ribmiei;  with  thv  process  in  question 
^ut  hint«d  nt  in  the  quouUon,  "Bury  tlie  iK-iul  out  of  my  Kiglit/' 

Tli«  proi-ess  of  decomposition  affecting  an  animal  body  i«  one 
flint  basa  disa^eeable,  injurious,  often  fatal  intlaence  on  the  living 
nan  if  sufficiently  exposed  to  it.  Thousands  of  human  lirea  have 
btea  cut  short  by  tlie  poisnn  of  slowly-<lec»yiug  and  often  discneed 
■MQuI  nuttor.  Even  the  potrefttctiou  of  noma  of  the  most  iningtilfi* 
esDt  animats  has  sufficed  to  destroy  the  noblest.  To  give  an  iUuHira' 
tiOQ  which  comea  nearly  home  to  some  of  us — the  graveyard  poUu- 
tiH)  of  air  and  water  alone  Iins  probably  found  a  victim  in  some  social 
cfaclr  known  to  mnn-  than  oni.^  wlio  may  elimiec  to  ruul  thin  piiper. 
And  1  need  hardly  add  that  in  times  of  peatilciice  its  conlinuauoe 
bi  been  often  due  mainly  to  the  poisonous  inSuence  of  the  buried 
rictims. 

Man,  then,  throuifhont  atl  historic  periods,  has  (;ot  rid  of  his  dead 
kfa  after  some  fashiou.  He  has  either  hidden  the  body  in  a  cave 
ud  doited  the  opening  to  pmloet  its  tenant  from  wild  beauts,  for  tbo 
hninot  of  affection  follows  most  naturally  even  the  sadly-changi'd  re- 
■iins  of  our  dearest  relative ;  or,  the  same  instinct  has  led  him  to 
mbatm  and  preserve  as  much  as  may  \ik  so  prescrvabie  —  a  delay 
ttly  of  Nature's  certain  work  —  or  llie  body  is  buried  beneath  the 
wUi'i  surface,  in  soil,  in  wood,  in  stone,  or  metal — each  mode  an- 
*ther  contrirauce  to  delay,  hut  never  to  prevent^  the  inevitabh-  change. 
Or,  the  body  is  burned,  and  so  rcHtori;d  at  onco  to  il«  original  ele- 
•«(«,  in  which  CSM  Kktnrc's  woric  lit  hastened,  her  design  antici- 
fUed,  that  is  all.  And,  after  burning,  the  ashes  may  be  wholly  or  in 
put  preserved  in  some  receptacle  in  obedience  to  the  instinct  of  the 
•vrivor,  referred  to  above.  All  forms  of  sepulture  come  more  or  less 
■Oder  one  of  tbe«c  heads.' 

One  of  the  many  social  questions  wwting  to  be  solved,  and  which 
be  solved  at  no  very  remote  period.  Is,  Which  of  these  various 
tmu  of  treatment  of  the  dead  is  the  best  for  survivors  ? 

T^is  qaestion  nuy  bo  regarded  from  two  points  of  view,  both  pos- 
(wng  imponanoc,  not  equally  perhaps ;  but  neither  can  be  ignored. 

A  From  the  point  of  view  of  Utility ;  as  to  what  is  best  for  the 
tnir^  oommnniiy. 

B.  From  the  point  of  view  of  Sentiment ;  the  sentiment  of  aflcc- 
ionate  memory  for  the  dcceaw^d,  which  is  cherished  by  the  aurvivOT. 

I  aMaine  tbat  there  is  no  point  of  view  to  be  regarded  as  belonging 
U> the  deceased  person,  and  tliat  no  one  btlievcs  that  the  <leud  has 
iny  interest  in  the  matt<T.  We  who  live  may  snxioosly  hope — as  I 
fcouUI  b«»pe  at  least — ti>  ilo  no  evil  to  survivors  after  death,  whatever 

'8«ddstMa"I«aro«mor  «ipaiiir«,lba  bod?  bslog  rvpUll;  derourod  bj  nuriiit 
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we  may  Iinvc  done  wf  linrm  to  o«1i<t«  during  lifp.  But,  !«iB| 
ccascx],  I  take  it  wt-  can  Iiiivt-  no  wish*-*  or  fw)mg»  touching  tlui 
JGOt.  What  iH  best  to  be  done  witti  the  dead  b  then  Diniidy  ■ 
tion  for  ilie  livin)?,  and  to  iht^m  it  is  od»  of  extreme  intpaq 
Wh«D  the  globo  was  thinly-peopled,  and  irben  there  wen  W^ 
bodir«  of  men  living  in  c]o*c  nnghhoHiootl,  the  enlijoct  vu  u  n 
fllderable  one  and  could  afl'ord  to  wait,  and  might  ind*!Ml  be 
tt«  solntioD  to  sentiment  of  any  lund.  Bnl  the  rapid 
population  foreea  it  into  notice,  and  eepecially  man's  tendency  I 
En  crowtlcd  riti<'s.  Then-  i*  no  nececdity  to  pnivc,  as  llic  iact  I 
paleot,  iJial  our  present  mode  of  trealing  the  dead,  namely,  i 
burial  boiiestb  tiie  soil,  is  full  of  danger  to  t3i«  living.  Uenc« ' 
mural  int«mient  bit»  been  recently  forbidden,  first  step  in  a  sorit 
reforms  which  must  follow.  At  present  wc  vho  dwell  in  ■■ 
able  to  vHcapc  much  ovil  by  selecting  n  portion  of  ground  i 
this  year  of  gnoc  18T3 — some  five  or  ten  miles  from  any 
lous  neighborhood,  and  by  sending  our  dead  to  bo  buried  tben>- 
(ng  by  poison  nevertheless,  it  is  certain,  for  onr  rhildren'a  AJhi 
who  will  find  our  remains  pollnttTig  their  watei^vonrcM,^^! 
now  distant  plot  in  covered,  aa  it  will  be,  more  or  less  elonM 
man  dwolUnga.  For  it  can  be  a  question  of  time  Mily  wbod 
now  wnNt«  spot  will  be  utiliiod  for  fowl -prnd action  or  A^H 
and  when  tome  other  mode  of  disposing  nf  thv  dead  lUBH 
burial  must  be  adopted.  If,  therefore,  burial  in  the  soil  be  c«n 
n^arkraB  either  now  or  in  the  future,  has  not  the  time  alrtaJM 
to  diMOM  the  possibility  of  repl.icing  it  by  a  better  proecMfl 
cannot  too  soon  cense  to  do  evil  and  learn  todo  welL  Is  it  nati 
a  social  sin  of  no  small  ntagnitude  to  sow  the  seeds  of  imtm 
death  broadcast,  caring  only  to  be  oeilm  that  they  cua^^l 
harm  to  onr  own  generation  ?  It  may  be  crantwl,  to  antieJpwSl 
tion,  that  it  is  qnite  possible  that  the  bodioM  now  buried  may  hat! 
most,  if  not  all,  their  power  of  doing  mischief  by  the  time  thi 
particular  soil  they  inhabit  is  tnmed  up  again  to  the  tBaV 
although  this  is  byno  means  certain ;  but  K  is  beyond  diaptudj 
margin  of  safety  as  to  time  grows  narrovriT  year  by  yMjj^H 
p<^ntion  of  wells  and  streams  which  supply  the  living  naSH 
*ris«i  wherever  we  bnry  our  dead  in  this  country.  Well,  tbca 
every  buried  dead  body  oDters  sooner  or  later  into  tfacTegatlH 
dom,  why  sbotild  wo  permit  it,  ns  it  doc*  in  many  oasea,  to  cJ 
infinity  of  mischief  during  the  long  proeen  ?  I 

Let  OS  at  this  point  glauee  at  the  economic  view  of  the  n« 
it  is  not  so  unimportant  as,  unconsidered,  it  may  appear,  n 
an  economic  tiulijret  whether  wr  will  it  or  not.  No  dovbt  sl 
tnent  rc|>ugnanl  to  any  such  view  must  arise  in  many  mind^  aj 
ro«nt  altogether  to  be  held  in  re«pe«t  and  lympathj.  Be  h  ■ 
qoeation  remains  strictly  a  question  of  prime  neceMity  tn  lbs  Mi 
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im  of  a  crowded  count  ry.  Nilurc  will  liavo  it  no,  wtiethrr  wo 
It  or  oo;.  Slio  <l»Lini'(t  the  material  eleuenta  of  raj  body  to  eiit«r 
regetable  world  on  purpoce  to  supply  sDitfJier  ODimal  orgaDisni 
ih  lake«  my  place.     She  wants  mo,  nnil  I  rmut  go.     There  is  no 

for  it.  When  shall  I  follow — wiih  quick  oln-dicnw,  or  iinwill- 
^  truant-like,  traitoi^like,  to  lier  and  livi-  grand  design?  Her 
M  b  intended  to  bear  good  inlerc-st  aud  to  yield  quick  return; 
lar  ways  prove  it — "increaae  and  multiply"  ia  her  first  and  con- 
t  law.  Shill  her  riches  be  hid  iD  earth  to  corrupt  and  l>car  no 
ent  fruit,  or  be  utilixcti,  without  Iokk  of  time,  value,  and  interest, 
Ibe  benefit  of  atarving  survivors?  Nature  hides  no  talent  in  a 
do ;  we,  her  unprofitable  servants  only,  thwart  her  ways  and 
y  the  consummation  of  her  «-iIl. 

a  a  practical  illuKtration  required  f  Nothing  is  easier.  Ijondoa 
eotnpoted,  by  the  census  of  ISTl,  to  contatu  3,2S4,SflO  persons,  of 
n  60,430  dieid  within  the  year.  I  have  come  to  the  conclusion, 
r  a  very  oarvfnlly-mndti  eotimiile,  thnt  the  amount  of  ashes  and 
Harth— tneb  m  IA  derived  by  purfecl  combustion — bt^longing  to 

bnri«d  with  those  persons,  is  by  weight  about  3O0,BiiO  poundi. 

pecuniary  value  of  this  bighly-concentrated  foi-m  of  animal  solids 
ay  considerable.     For  this  bone-earth  may  be  reganled  as  oqiiiva- 

to  at  leant  six  or  nevcu  times  its  weight  of  dried  but  unburncO 
!■,  as  tliey  ordinarily  exist  in  commerce.  The  amount  of  other 
I  matters  resolvable  by  burning  into  the  gaseous  food  of  plants, 
i»ader«d  nnavaitablo  by  burial  for,  say  fifty  or  a  hundred  years  or 
e,  U  a)w»t  5,681,000  pounds,  the  value  of  whicb  in  <piitc  inonlcu- 
r,  bnt  it  is  certainly  enormous  ss  coinpar<rd  with  tlie  preceding. 
lUa  is  for  the  population  of  the  metropolis  only;  that  of  the 
ted  Kingdom  for  the  same  year  amounted  to  31,4^,700  persons, 
tariy  ten  timca  the  popuUlion  of  London.     Tiiking  into  eousiileri^ 

■  tomewhat  lower  death-rate  for  the  imperial  avcmge,  it  will  at 
TCOta  be  qoite  within  the  limit  of  truthful  statement  to  mnltiply 
ibore  quantities  by  nine  in  onler  to  obtain  the  amount  of  vnlnabl« 
onie  materiai  annually  diverti^d  in  the  Unici'd  Kingdom,  for  a 

term  of  years,  from  ita  ultimate  destiny  by  our  present  method 

tcment. 

be  n«cenary  oomplement  of  this  ceaseless  waste  of  commodity 

prvmous  to  organic  life,  and  which  must  be  replaced,  or  the  pop- 
n>  eoold  not  exist,  is  the  purchase  by  this  country  of  that  sauio 
likl  from  other  countries  less  popnlons  than  our  own,  and  which 
.berafore,  at  present  spare  it.    This  wo  do  to  the  amount  of  much 

tban  half  a  million  pounds  sterling  p<-r  annum.' 
Mr  persona,  I  believe,  have  any  notiim  that  these  importations 

Slita  of  bono  boporlcd  iet«  iho  UD!ti><t  KlngJun,  of  nhkh  hi  f*r  tho  lufsr  part 
UtfBi  tor  Buarr,  hm  btcn  is  1SC«,  £409,090;  1849,  ii)00,(i'JO;  ISTS,  £1SS,1S6. 
Kb!  At»lrM,  Ko.  W.—SponismMdc,  ISTI. 
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<y(  foreign  bones  &iv  rendered  Bbsolutelj*  ti«ci!S&ar)'  hy  t)to  hm^^l 
of  our  oirn  somo  tix  fret  below  t\w  Kiirfitco.  Tht-  fomier  we  aoqJI 
at  a  liirge  coat  for  UtcoriginKl  imrcha^v  and  for  freight.  Tbe  Utut 
W9  plaoe,  not  In  lliit  upgier  Hoil  where  ttiey  would  W  ulilixed,  bnt  in 
tbe  lower  w>il,  where  they  are  not  merely  useless,  bill  whero  ihcy  oflcu 
mingle  with  and  pollute  the  etreams  which  furnish  our  tAblc*.  And, 
ID  order  to  effect  thin  ubsurd,  If  not  wioked  rcitalt,  we  incur  a  lavbb 
expenditure!  I  rufcr,  of  course,  to  the  enorntona  Hums  which  an 
wasted  in  cfTeotiug  hunal  acoordhig  to  our  pfCMiit  ciixtom,  a  part  of 
tbe  qneation  which  can  by  no  tn«ana  be  paaaeid  orer.  Fur  the  fiuwnl 
rites  of  the  80,000  in  London  Inst  ycAr,  let  a  moan  cost  of  ten  |Miuid* 
p«r  hvad  bv  am-picH]  an  an  Mtininto  whieh  ocriainly  does  not  err  on 
the  aide  of  excess.'  Eight  hundred  thonMud  |ionnd»  muKt  therefore 
be  added  as  absolale  loss,  to  the  costs  already  incurrei!  in  tbe  main- 
teuance  of  the  systettt.    Thus  we  pay  every  way  and  doubly  for  cat^ 

^^-  .  .  9 

What,  then,  w  it  propoxed  to  subetitnte  for  this  caetom  of  buriaTr 
The  answer  ii  en»y  and  Mimpte.  Do  that  which  ia  done  in  all  pooi 
work  of  every  kind — follow  Kature's  indication,  and  do  ilin  work  *bt 
docs,  but  do  it  better  and  more  rapidly.  For  example,  in  tlio  komia 
body  she  KoroetimeK  thron-s  off  a  di«oaspd  portion  in  order  to  an 
life,  by  kIow  and  c1uin«y  ftTorlK,  it  In  true,  an<l  productirfl  of  mwt 
BoiTcriiig ;  tbe  surgeon  ]>eTforins  the  same  task  more  rapidly  and  bet- 
ter, fbllowa  her  lead,  and  improrcs  on  it  Nature's  many  agoMt. 
laden  with  power,  the  overaction  of  whioh  is  harmful,  we  cannot  siafi, 
but  wc  tame,  guide,  and  make  them  our  most  profitable  aervanta.  &) 
here,  also,  hit  us  follow  ht-r.  Tlif  naturally  slow  and  diiMgrcviU) 
process  of  decomposition  which  we  hsve  made  by  one  mode  of  trot- 
ment  infinitely  more  slow  and  not  less  repulsive,  wo  can,  by  anollMr 
mode  of  twiiiment,  greatly  Bbortrn,  and  accompttj'h  wilhont  offrniw  W 
thi;  living.  Wlint  in  this  partiirular  matter  is  naturally  the  work  of 
weeks  or  month»,  can  he  perfectly  done  in  an  hoar  or  two.  fl 

Tbe  problem  to  be  worked  is:  Given  a  dead  body,  to  reeolviB 
into  carbonic  acid,  water,  and  ammonia,  and  the  mineral  eleiBca^| 
rapidly,  safely,  and  not  nnplenHantly. 

The  annwer  may  W  practically  supplied  in  a  proper) y-OonKncfv^ 
furnace.     TIic  gases  can  be  driven  off  without  offensive  odoff— tfc* 

I  IlQua  eompriicd  in  the  ciUculatlon :  ^M 

L  Coft  of  (btoud,  coffin,  l&bor  uf  dl^i^B  ■  gnvv— MienlUI  now  ia  all  bvriaU,  H 

8.  Od*i  of  funvril-varriiigu.  lioniB',  Inppln^.  ud  Mcouinnaibi.  H 

OmtiDcnlml  I'uSlnit  in  wood  and  molal.  H 

Ttulin  ■nil  mununjental  ftrt— more  or  In*  soiplo^  ia  at)  Tuncnils  than  tk«  writlB 
piupsr. 

Tha  coat  of  aimpla  modM  of  Mnrit  ii  not  IdqIuiI^  la  ttio  calculitioo,  btaiur  nM*- 
a«r;  in  My  vnf.  wliMtcTfr  tbe  (tralinniioD  of  Uic  body.     Th«  ktio*e«ani«d  il«n>*  tf  <^i 
MOBMiary  tii  <ho  «iM(' of  lnr<<niiRii  in  njcnrc;  and  iint  gne  voald  be  r«qair«4,fv^| 
■^1*,  in  il^  caac  of  crtnution.  or  buniitig  of  ibo  body.  ^^^m^^U 
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miaeral  ooiutitaente  will  remain  in  a  crticiMcL  Tho  gsiKW  will,  c^ro 
night,  bo  fionflumc*!  by  plnntx  and  tn:i-i>.  TIk^  aMlii-H  or  uiiy  jioniuii  i)f 
them  may  kc  ]>re««rv<»l  in  a  funcral-uni,  or  may  be  soaltered  on  tlio 
fields,  wbioh  Utter  is  their  rigLtcouN  dcstinaliou.  Xu  scents  or  bal- 
sams are  needed,  w  on  Greek  and  lloman  piles,  to  overcome  the  nox- 
ioai  efflnvia  of  u  corpse  burned  in  open  air.  Jtlodurn  M!i«noc  is  eqnal  to 
the  task  of  thus  removing  tbc  dead  nf  a  great  oitf  without  Inilituiiiig 
any  form  of  nniutnoe;  none  siicb  as  thow  wo  tolerate  everywhere 
from  many  faetoriea,  both  to  sir  and  streams.  l^Uns  for  the  accom- 
plishment of  this  livve  been  considered ;  but  discnssion  of  the  snbjoct 
alonc'  in  aimed  at  horo.  To  treat  our  dead  after  thin  fniihion  would 
return  millions  of  capital  without  dday  to  the  bosom  of  Motlier  Eartb, 
who  would  giv«  )Ut  back  large  returns  at  compound  interest  for  the 
deposit. 

Who  can  doubt  now  that  the  qneatjon  is  on«  of  vital  economy  to 
the  people  of  tliis  country  ?  This  is  still  no  reason  why  it  should  not 
bo  consideivd  from  the  point  of  view  of  scntimi^nt.  And  what  has 
sentiment  to  urge  on  bclialf  of  the  present  process  ?  Let  us  see  what 
the  process  is. 

So  far  as  I  dare  1  for,  could  I  p«int,  In  its  true  colors,  the  ghastly 
piotun-  of  tliat  which  happens  to  the  mortal  remains  of  the  d<-arest  we 
have  lost,  the  jtagc  wouM  be  too  d>H-ply  Mainvd  for  publication,  I 
forbear,  therefore,  to  trace  tho  steps  of  the  process  which  begins  so 
soon  and  so  painfully  to  manifest  ilsi-tf  after  that  brief  hour  has  passed, 
when  "  she  lay  beautiful  in  death."  Suuh  loveliness  as  that,  I  agree, 
it  might  bo  treason  to  destroy,  could  its  existence  be  peq>etuatcd,  and 
did  not  Xaturc  ao  ruthlexsly  and  so  rapidly  blight  her  own  handy- 
work,  in  furtherance  of  her  own  grand  piirpoite.  The  sentiment  of 
tbosnrviroronbehalfof  preserving  the  beauty  of  form  and  expression, 
were  it  poMlble  to  do  so,  would,  I  confess,  go  far  to  neulralitc  the  ar- 
gument iMsed  on  utility,  powerful  as  it  is.  But  a  glimpse  of  the  reality 
which  wo  aehievo  by  burial  would  annihilate,  in  an  instant,  every  son- 
timent  for  ooutlnulng  that  process.  Kay,  mora.  It  would  arouse  a 
powerful  repugnance  to  tho  horrible  notion  that  we  too  must  some  day 
become  so  vile  and  offensive,  and,  it  may  he,  so  danK^"*"")  "  repng- 
nJtnoo  snnnountablc  only  through  tliu  firm  belief  that  after  dcntb  th« 
condition  of  the  body  ia  a  matter  of  utter  indilTcreiice  to  it*  dead  life- 
tenniil.  Surely  if  we,  the  living,  are  t«  have  senliinents,  or  to  exerdse 
any  choice  about  the  condition  of  our  bodies  after  death,  those  aenti- 
menta  and  that  cbotoo  must  be  in  favor  of  a  physical  condition  whidi 
cannot  b«  tliought  of  either  as  repuliiive  in  itself  or  as  ipjorious  to  others. 

There  is  a  source  of  very  painful  dread,  as  I  have  leaaon  to  know, 
little  talked  of,  it  is  Ime,  but  Ice^^nly  felt  by  many  persons,  at  some 
lime  or  another,  the  horror  of  which  to  some  is  inexpressible.  It  is 
the  dread  of  premature  burial ;  the  fear  lest  some  deep  trance  should 
be  mistaken  for  death,  and  that  the  awakening  ahoald  tike  place  too 
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iate.  Happily,  such  occurTences  miuL  be  txceediugly  rarv,  e«f««SI^ 
ia  tllb  oountiy,  wLci'o  tbe  intcnal  between  d«atb  aod  burial  IS  «Ht- 
siderablo,  and  the  fear  is  utmost  a  grotmdl«M  ooe.  Still,  lh«  coiith> 
tion  thai  such  k  futv  ia  po«>«iblt%  whioh  cannot  b«  altogether  d«iiiiJ, 
vill  alwayit  \>k  a  source  of  Heverc  trial  to  ttmw.  Wilb  (;n:(nttIioii,  M 
flueh  catatitrophe  could  ever  occur ;  aud  t)i«  coupletencHS  of  a  |)ro(itrif 
conducted  process  n-ould  render  death  iustantaDeoiu  and  paiokos,  if 
by  sn  unhappy  cbanco  any  individual  sociroomstanctMl  yrvn  submitln! 
to  it.  But  the  gunrantve  agaioat  tfaifl  danger  would  hv  doubled,  •■iatt 
inKpcoiion  of  the  entire  body  mou  of  Deceuiiy  i  in  mediately  prMcde 
the  act  of  cremation,  no  such  inspeclioo  being  possible  and«r  tlie  pn- 
eat  STBteu). 

In  ord^r  to  meet  a  possible  objection  to  the  eubstitntion  of  eniu> 
lion  for  burial,  let  inc  ob^cn-u  that  the  former  is  equally  snscepitiMt 
with  the  latter  of  auociatton  wilb  religious  funereal  ritea,  if  not  dor 
BO.  Never  could  the  eol»na  and  touching  worda,  "  asbes  to  sfLti, 
dnst  to  duet,"  be  more  appropriately  uttered  than  ov«r  a  body  alwal 
to  be  contigtiod  to  tlic  funiucc;  while.witb  a  viow  to  metaphor,  ikc 
dLssipatioii  of  almost  the  whole  body  iii  the  atm<>spbere,  in  the  d^ 
real  form  of  gaseous  matter,  is  fsr  more  suggestive  as  a  type  of  auolbcr 
and  a  brighter  life,  tlian  the  consignmcut  of  ibe  body  to  the  ahbcnti 
prison  of  the  tomK 

I  do  not  pro]Hisc  to  dcacribe  liere  the  processes  which  barcbtoi 
employed,  or  any  improved  system  which  might  be  adopted  for  ih 
purpose  of  insuring  rapid  and  perfect  combustion  of  the  body,  althM^ 
much  might  be  saiil  in  n^fereiice  to  the«c  luatters.  There  is  no  dMh 
that  further  cxperimeuLt  and  research  are  wanting  for  the  piwlial 
improvement  of  the  process,  especially  if  required  to  be  conducted  «■ 
8  largo  scale.  Something  baa  been  already  accomplished,  and  eiA 
L  excellent  results,  I  refer  to  recent  examples  of  the  process  at^vr 
Ptiaed  by  Dr.  Ij.  Bninctii,  Professor  of  PaLhologieal  Anatomy  in  ik* 
tTniversity  of  Padua.  These  were  exhibited  at  the  Exposition  of  Vi- 
enna, where  I  had  the  opportunity  of  examining  them  with  am- 
Prof.  Brimetti  exposed  the  residue  from  bodies  and  ports  of  boAi* 
on  which  be  had  practised  oromation  by  diflcrent  methods,  and  ik 
results  of  his  latest  experience  may  be  anmmarixcd  aa  follows:  T^ 
whole  process  of  incineration  of  a  human  adalc  body  ocou|>ied  ibtc 
and  a  Imlf  hours.  Tbc  a»hcs  and  boDO-earth  weighed  l.TO  kiloacQ^ 
about  thn:e  pounds  aod  three-qiiancrs  aToinlnpois.  They  were  of  > 
delicate  while,  and  were  contained  tn  u  glass  box  about  twdve  incki 
long,  by  eight  inches  wide,  and  eight  deepL  The  quantity  of  wuodioJ 
to  effect  absolute  and  comp)ot«  ineiueraUon  may  be  eetimaiad  &o 
Its  weight,  nbont  150  pounds.  He  adds  that  "  its  co«t  was  one  loM 
and  twenty  kreun-nt,'*  about  two  shillings  and  fouqience  English.  7k( 
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In  an  adjacent  case  was  an  cxamplo  of  miimmificatioti,  by  tlie 
latest  and  most  sacccKsful  tactbod.  By  u  wrica  ol'  ohciiiical  proci'ues 
it  baa  been  attvni[>t4;d  to  pn>a«rve  in  the  corjiae  the  appvaraiici-  uitturkl 
to  life,  mi  rcgardti  color  and  form.  Admirable  as  tb«  result  appears 
to  be,  ill  preserving  anatomical  and  pathological  Bpecimenttof  thebody, 
it  is,  in  my  opinion,  very  far  from  sugcvmmI'uI  when  appliud  to  the  face 
ud  hand.  At  best,  a  oondttioii  in  ]>roduccd  whidi  resi;mblcM  a  badly- 
eolored  and  not  welbformed  waxen  Image.  And  tin;  oonttuioiiRncM 
tliat  tbis  imperfect  aobievement  ia  tlic  real  person  and  not  a  likeness, 
•o  far  from  being  calculated  to  enbanco  ite  value  to  the  aurvivor,  pro- 
duoM  tbn  very  painful  imprcBsion,  ax  it  were,  of  a  dcbaaod  original ; 
whili',  mon^uver,  it  in  iinpoitttible  not  to  be  aware  that  the  unlwtitution 
of  ODcb  au  inia>;e  for  the  reaUty  must  in  time  replace  the  laemal  piuL- 
are  whiob  eiisu,  of  the  once  living  face  lighted  by  emotion  aiid  in- 
Itdligenoc,  of  which  tbo  pretiorviHl  face  tti  wholly  destitute. 
I  To  rctnni  to  thv  proci-iM  of  croniatiun,  Tliuni  are  still  numcrons 
coiuidt-rationa  in  iu  favor  which  might  be  adduced,  of  which  I  shall 
tneolion  only  one;  namely,  the  opportunity  it  offers  of  escape  from  the 
ghastly  but  costly  ixTcmoDial  which  mostly  awaits  our  romuns  after 
deatJi.  How  oltvn  have  the  slender  shares  of  the  widow  and  orphan 
lM«n  diminished  in  order  to  testify,  and  so  unuecvaaarily,  ihi^ir  loving 
mtmory  of  the  deceased,  by  display  of  plumes  and  silken  scarfs  about 
)tii«  unconscious  clay  I  And,  again,  how  prolific  of  mischief  to  the  liv- 
ing is  th«  alt4:iidan<-e  at  the  burial-ground,  with  uncovered  htad,  and 
damp-struck  feet,  in  pitiless  weather,  at  that  ohilliug  rite  of  sepulture  I 
Not  a  few  deaths  have  been  clearly  traceable  to  the  act  of  ofibriog 
Ithat  "  last  tribute  of  r«epect." 

Perhaps  no  greal  change  can  bo  expected  at  present  in  the  public 
opinions  current,  or  rather  in  Uie  conventional  views  which  obtain,  on 
the  suhJMt  of  burial,  so  ancient  is  ibc  practice,  and  no  closely  asso- 
Mated  is  it  with  aentiments  of  aflectioa  and  reverenoe  for  tbe  deceased. 
To  many  persons,  any  kind  of  change  in  our  treatment  of  the  dead  will 
■•  BOggostivp  of  sacrilegious  intcrfereiioe,  however  remote,  eillier  in 
■St  or  by  rL-««mblaiice  to  it,  auah  change  may  be.  Millions  still  cherish 
Bs«p  emotiona,  connected  both  with  tbo  past  and  the  future,  in  relation 
p  tlie  "  Campo  Santo,"  and  the  annual  "  Jour  dcs  Uorts."  And  maoj 
if  Ihwe  might  bo  slow  to  leam  that,  if  the  pnuervntion  of  coDerote 
•mains,  and  thi>  ability  U>  oflfer-  thv  tribute  uf  devotion  at  a  slirinc  be 
cremaliou  equally,  if  not  butter  than  burial,  secures  those 
On  the  other  hand,  I  know  bow  many  there  are,  both  in  this 

itry  and  abroad,  who  only  require  tbe  UKSurunco  that  cremation  is 

tically  nttAiiiable  to  deolitre  tlii^ir  strong  preference  for  it,  and  to 
nbstttatu  It  for  what  they  conceive  to  be  the  present  defective  and 
ive  procirdare.     A  few  such  might,  by  combination  for  tbe  pur- 
easiiy  examine  tJie  subject  still  further  by  experiment,  and  would 
Itimatelf  secure  Uie  [tower,  if  Uiey  duslred,  to  put  it  in  prjcUce  for 
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Ethemselvm.  And  lhc>  consideralion  of  the  subject  which  euch  eui» 
lies  would  afford,  could  not  fail  to  hA«t«ii  the  adoption  of  what  I  im 
fiirly  cntitli**!  to  aitl,  tlto  Natnrnl,  in  place  of  thv  proMnt  Artifidil 
Trcittitifnt  «f  the  body  afu-r  death. — Conl«mf>9niry  7i«VMw: 


THE  FUTURE  OK  AIXHEMY. 
Bt  CUAKLES  fboebel. 

TJIKRE  are  few  ideas  more  fatal  to  the  exercise  of  iJiat  pr 
sight,  by  which  we  hope  to  penetrate  the  nncertatnt;  of  1 
irhat-ift-to  be,  and  distin^tBh  the  dark  form*  of  the  future,  than  l)i<.' 
btwo  notion*  :  that  history  repeats  itartf,  and  that  any  form  of  fMbg. 
'of  thoDghl,  or  of  motive,  when  onc«  cxtingniabed,  mast  rurevermiiui 
BO.  Though  widely  accepted,  these  two  notions  evidently  ooolrailict 
each  otlior.  and  this  contradiction  is  in  itself  n  enfiicicnt  proof  of  l^t 
neccBwiry  mtitnnl  limitulion.  T«t.  whvn  limilwl  by  compariaon,  ilie 
two  idcue  fiad  a  joint  rxprctit>ion  in  the  moral  law,  that  while  isfilli- 
bility  is  not  "f  t]ie  human  mind,  and  while  all  our  vtews  and  fona*  fi 
mental  activity  enshrine  but  a  spirit  of  verity  in  a  clay  of  iUuioD,  it  ii 
only  this  body  of  error  which  the  scythe  of  Time  conttigna  to  tile  gn*(» 
vbile  the  immortal  soul  of  truth  lives  on. 

Some  cenluriva  ago,  iho  syatcDi  of  Idea*  knowD  to  hixtory  a*  A^ 
obeiny  held  univerul  Bway  over  the  minds  of  men;  now  licm  are 
ikone,  among  the  cultivated  at  least,  who  darv  to  defend  its  aaurtioDi. 
And  yet  wo  may  iminin-  what  thvrc  was  in  thi-nc  ideas  that  so  ten- 
mended  llicm  to  men's  minds,  that  at  a  lime  tlicir  authority  wasalinn' 
beyond  dispute.  What,  wo  may  aak,  was  the  aoul  of  truth,  the  iii>- 
mortal  part,  in  the  day-dreams  of  wealth,  of  power  and  of  b«atr,  of 
magic  and  mystery,  which  formed  the  erroufious  body  of  akbnwMif 
belief* 

Tliie  opinion  moat  widely  and  popularly  entertained  at  the  i 
limit  nacrilK'S  to  the  alchemisticnl  pnrsuita  of  the  middle  ages  a  : 
character:  it  boMs  the  aim  of  alchemy  to  liare  mainly  confi(t«d  s 
the  transmutation  of  the  baocr  metals  into  gold  ;  it  rvganhf  the  ii^ 
miat  as  a  mau  who,  intensely  selfish  in  his  purpose,  bore  cithef  Ai 
duracter  of  the  unreafoniop;,  visionary  dreamer,  of  tlie  msgirisM  ntf*' 
ing  among  the  phantoms  of  superstititin,  or  of  the  charlatan  and  ch<*t 
living  upon  the  crt'dulity  of  the  arnricions,  and  who  sought,  bi  ^ 
apptioation  of  an  exceedingly  limited  Ht<K-k  of  scientific  knowled^i 
the  means  for  the  accomptishineni  of  hia  enda. 

Itut,  to  the  ihougfalfnl  student  of  history— not  the  histtny  of  po- 
litical events,  it  is  true,  nor  the  history  of  seii-nce,  or  of  any  otb««  i*^ 
lated  and  abstract  phase  of  human  activity,  but  of  htuory  iail* 
lugheat  conception ;  a  history  which  seeks  and  finds,  in  eadi  of  Ac 
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pkauR  of  life,  the  dotermitiing  uiflueaces  of  all  th«  oUiero — tbe  faoe  of 
alohomy  wi-ars  a  different  aspcot. 

At  tbe  time  when  Hlchemiittlo  views  wore  most  Videly  diMominated 
and  accepted,  and  ulrheinistio  piirsiiitH  moHt  widely,  frequently  fol- 
lowi^l,  iilch«my  had  oue  ohiof  ecntral  object — tbe  prudiiotton  of  tlio 
philo80]>lier*s  atone,  a  aiibsiance  of  marvelous  properties  and  [tower. 
By  those  who  claimed  to  possess  it,  it  was  generally  deecribed  as  & 
r«d,  glass-like  powder.  When  it  was  projected,  that  is  to  say,  inolosed 
in  w»x,  and  thrown  upon  any  base  nietal  in  n  litato  of  fusion,  it  in- 
stantly ennobled  it,  converting  it  into  gold.  When  it  was  taken  s»  a 
medioiue,  it  was  not  only  productive  of  perfect  health,  bat  erea  efihoed 
tlte  cITectB  of  time,  bestowini;  all  but  eternal  youth.  And,  even  mora 
than  this,  it  wtw  hold  to  purge  its  fortunate  possessor  of  all  sin  and 
morat  evil.  The  trmiwocndeRt  value  of  such  a  Kubstnnee  is  readily  un- 
dcmtood,  and  it  is  not  to  be  wondervd  at  that  philosophical  voyages, 
tmdertaken  in  ita  search,  formed  at  a  time  the  favorite  enterprise  of 
the  alchemislic  ndventutvr.  Hut  these  attempts  at  its  preparation 
were  fr.inght  with  iiiniiincrutjli:  difGi-tilticn,  beset  by  untold  obstacles. 
The  philovopher**  stone  was  not  held  to  be  obtainable  from  any  and 
every  substance,  but  only  from  the  peculiar  material  known  in  those 
days  as  primeval  matter.  Where  this  material  was  to  be  found  no  one 
could  clearly  etMc ;  thu  alchemists  refer  to  its  origin  iu  dark,  myste- 
rious, unintelligible  language.  Hence  it  was  sought  far  and  near ;  in 
all  countries;  in  the  mineral,  the  v(>gelal,  and  tlje  animal  world;  in 
th«  earth,  the  air,  and  the  wutcm.  Aeconling  to  the  elatetnent  of  the 
■Idbomist,  he  eonverted  this  peculiar  material  into  another — the  pbilo* 
Bophical  mercury  or  pure  spirit  of  metallicity.  Joining  this  with 
philosophical  gold — that  is  to  say,  the  pure  spirit  of  goldenuess — ho 
pUced  the  ntrange  mixture  in  n  certain  vessel,  the  philosopher's  egg, 
b«ate(]  it  in  the  philosopher's  furnace:,  and  halehi-d  the  philosopher's 
■tone.  It  is  acaroely  necessary  to  say  that  the  Bubslauces  named  do 
not  exist.  The  process  of  making  the  stone  was  expressed  in  dark, 
eoigmaticAl  language.  Tl)e  open  communication  of  the  secret  was  hold 
to  be  sinful,  and  liable  to  be  punistivd  by  the  instantaneous  annihila- 
tion of  the  offender.  These  were  the  meana  and  parposen  of  alehciny 
in  tbe  most  exalted  stage  of  its  deyelopment,  which  it  had  attained 
toward  the  middle  of  the  fourteenth  century.  Before  (he  thirteentli  it 
was  immature ;  after  the  fifteenth  it  foil  into  decay. 

Tb6  current  of  alebemlstio  opinions  and  pursuits  issued  from  tbe 
dark  ground  of  the  EgyptJaii  temple.  Gathering  the  influences  of 
Oriental  Christianity,  and  taking  in  those  of  tbe  Mohammedan  torreiit, 
it  flowed  away  to  the  bleak  shores  of  culture  in  the  Chrislianiied  North. 
Egypt  endowed  it  with  its  veil  of  raysti-ry  and  its  sacred  character. 
The  philosophy  of  antiquity  bestowed  upon  it  it«  fatal  birth-gift  of 
theoretical  error.  In  Egypt  it  had  been  combined  with  astronomy  and 
astrology,  and,  when  that  country  passed  under  tbe  sway  of  the  Mobam- 
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medaa  conquerors,  the  alliance  of  these  pursuits  w&s  farther  eli^^H 
ened  by  the  fatalism  of  iiw.  ArkLlau.  Seeking  for  ihc  philosoplMiW 
titono  iiti  ideal  of  material  perfectiou,  and  ODitlng  vith  thin  pnnait  tbii 
of  tlie  phyaician,  tlie  alchemist  was  led  to  regard  tbe  imperfeciiuu  tf 
the  baeer  metale  as  a  disease,  the  FUpposed  operation  of  the  atOM  us 
process  of  bcalitig,  atid  u>  uscribe  to  it  the  properties  of  a  uniTcml 
loedinne.  TruusiVrrvd  to  uortk«m  soil,  at  tbc  tiute  whra  mtdiitn! 
Cbrialiaaitj  attaiued  its  most  exalt«d  developmeDt,  aldicoijr  becnnc 
eboroughly  iofueod  with  the  rdigioua  spirit  of  the  period  and  iu  Ut- 
dency  to  regard  lliitig*  nuiteriul  iw  analogous  to  and  eymbolicaltf 
tbiiigo  npiritual.  Paniiing  into  tbe  ehadow  of  th«  cloud  and  misa-bm 
KorUieni  deitiee,  still  hovering  orer  the  thrones  from  which  they  bd 
been  hurled  by  the  Christian  angelic  host,  alchemistic  pursuit*  benst 
involved  n-ith  the  belief  in  magic  and  vritcheralt.  And  then  the  cml 
»piritnsl  revolution  which  struck  at  the  power  of  Catholic  Komealio 
weakening  the  anthoritj  of  ancient  alchemistic  views,  ihvy  Iimsh 
the  adroitly-wielded  weapons  of  swindler  and  charlatan,  who  mo 
only  disarmed  when  tbe  calm  criticism  of  chcmieul  science  difprond 
the  assertions  of  fraud. 

But,  at  the  time  wheii  the  belief  in  the  reality  of  the  philotophs't 
atone  was  genera!  among  the  cultivated  as  well  as  the  tgnoraat,!!- 
ehemistic  hypocrisy  was  not  common.  More  frequently,  then,  tU 
■lobemist  was  either  an  excited  enthnsiast,  led  astray  by  ibc  minp 
of  bis  hope,  or  the  cautious  commentator  who  lent  the  weight  o(  lu> 
aasaa  meraly  to  ^vc  cnrrency  to  the  reports  of  older  anlhoriliea.  N«t 
waa  corctouanesB  always  the  leading  motive  of  the  alcltemisis.  Soot 
of  the  most  illustrious  of  them  apparently  persevered  in  th«r  eoanb 
for  (bo  philosopher's  stone  without  a  single  tordid  tlioiigbt;  mujr 
souglit  to  make  their  parsnit  tributary  to  tbe  healing  an  ;  tii.iny  alv 
reigarded  thtiir  labor  aa  one  of  the  duties  of  a  life  of  religious  devctioB- 

Alchemy  is  often  represented  as  immature  chemical  science,  bat 
even  this  view  is  only  partJally  correct.  Tbe  essence  of  science  < 
sisis  in  experimental  inv^sitigation ;  but,  though  many  of  the  alch* 
made  discovvriiM,  and  some  of  them  were  investigators,  tbe 
namber,  and  some  of  the  most  iliusirions.  were  rather  men  who,  ben 
to  tbe  habit  of  religious  cnthusiaism,  .tn<l  leil  by  a  bcACon-Iigbt  Iraai 
tho  ideal  world  across  the  threshold  of  reality,  only  now  and  tbfo 
■tumbled  over  a  new  fact.  Closer  by  lar  is  the  rebtioiksfaip  subsiidDg 
between  the  alchemy  of  the  past  and  the  chemical  teotintcs  of  I*- 
day.  3Io*t  generally,  the  aim  of  tbe  alchemist  was  not  to  discoitf. 
but  to  create  Indeed,  alchemy  bad  u  constant  purpose^the  ptuji^ 
tion  of  a  perfect  agent  of  chemical  change — tbe  pldlosophor's  siM''. 
It  ivas  a  purpose  which  was  never  accomplished,  an  aim  which  csCA 
not  possibly  be  attained — at  least,  not  in  the  way  and  time  dreamt  <rf_ 
by  tJi«  alchemistic  euthu&iaKt,  nor  by  the  mean*  at  bis  ooDunand. 

Moat  of  tile  arts  reward  the  laborer,  who  engages  in  tbcir  ; 
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with  tlie  attainmeiit  of  liis  aim.  But,  though  mo«t  of  the  arts  do  eo, 
all  do  not.  For,  among  that  vast  group  of  hutnuii  ftotivitii-e  to  which 
tJhe  nain«  of  "  arts  "  is  applied,  th^ra  are  certain  fonns,  the  vi-ry  vwiifnoo 
of  vrhich  connists  in  thoMMsminglTimattainablpdiaractt^r  of  their  oiida. 
And  ihcHft  aetiritteA,  oonstaiitly  mlriviiig  for  thv  absolute — for  ideala 
of  the  mai]y  forma  of  beauty  and  of  Ktn'ii^U),— arc  those  Icnovn  as  the 
"  Fiue  Arts."  '  ^^^ 

But  all  the  forma  of  the  ideal  world  are  a  pa^%&  thc^  religious  tjs- 
tcm  of  a  time,  and  for  this  reason  all  the  fine  aria  have  evor  bocti  lii 
■Hch  cloHC  relation  with  religioun  brlicf.  And,  consequently,  when  we 
oooaider  the  eiitiential  and  pemtnt^nt  oharact eristics  of  alchemy,  sacb 
as  it;  intimate  eonnectioii  with  religion,  and  itN  ciidwirors  to  realize 
chemic.-il  Ideals,  we  are  compelled  to  regard  alchemy  an  a  primitivo 
fine  art,  which  fell  into  decay  on  account  of  the  extreme  inadequacy 
of  it*  nieaiiii,  and  the  ilcNpoiideiiey  of  the  artist.  The  trae  artist^bero, 
vhon  be  perceives  that  the  absolute  )>erfeetion  bo  aims  at  is  iinnttain- 
able,  f.a\e  by  the  moral,  inlcllectaal,  and  leohiiienl  education  of  huo- 
pc«sivi'  gcRcrniion«,  nndlsmayed  persista  in  ores titig,  though  not  the 
ideal,  yet  at  Icairt  beauteous  forms,  adumbrations  of  its  image.  The 
alehemtst,  when  he  fiaw  that  the  prixc  wax  not  to  be  attained  in  his 
day,  ignomintously  abandoned  the  field  of  action. 

These  facta  point  to  a  probability  of  the  revival  of  alchemy  in  th« 
foture.  But  the  conception  of  the  perfectibility  of  matter  in  cIor'Ij- 
nnited  to  that  of  its  transmutabitity.  And  when  we  inquire,  "  Has 
the  cbemieal  acience  of  our  time,  by  the  unceasing  toil  of  the  last  two 
eenturiea,  not  already  developed  the  mcaim  which  might  enable  ns  to 
Buccesa  folly  resume  the  great  work  of  nlchemivtio  an?"  wc  receive 
not  a  favorable  answer.  Chemistry  has  taught  uk  to  nmolve  com- 
ponnds  into  elements  and  to  unite  elements  to  compounds,  but  it 
known  naught  of  tnini>mutatiou ;  all  its  iuductions  seem  to  disprove 
ibe  exiatend!  of  any  reality  correnponding  to  the  idea.  Year  by  year 
tbe  belief  that  definite,  specific  forms  of  matter,  vuch  as  water  or  iron, 
though  reeolvahle  or  combinable,  are  yet  in  ihemHelvea  ahiwlutely 
fixed  and  invariable,  has  become  more  firmly  rooted.  And,  if  we 
would  therefore  hope  to  t>ee  the  tranHinutntion  of  imperfect  forms  of 
matter  into  other*  more  perfect  rt-aliwd,  it  is  not  on  the  inductions 
and  theories  of  chemistry  that  our  liopeti  may  l>e  founded.  It  is 
among  chemical  conditions,  and  with  the  aid  of  chemical  knowledge, 
that  the  future  alchemist  must  resume  his  pursuit;  but,  before  he 
may  do  so  with  any  promiKe  of  auocesa,  these  conditions  and  that 
knowledge  must  undergo  a  change,  and  chemical  science,  tmlcavoued 
M  yet  by  the  thought  which  shall  work  it,  mint  receive  it  from 
withouL 

The  source  whence  this  thought  may  be  derived  is  the  current  of 
Ot^anio  Kienoo,  now  dixtribnting  far  and  wide  the  fertilizing  infiueuco 
of  (be  theory  of  evolution,  a  view  of  creation  which,  though  not  new, 
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was  not  TJctorious  until,  witliiii  the  limt  dooulM,  Ciiarlos  Darwin  I 
upon  tbo  harxt-fooglit  loj{ic-lield  ai)  ami y  of  fjtcU  gliltvring  in  ihrir 
Btrengtb.  Before  a  victory  had  been  coiiqnered  by  the  DiirwiniMie 
school,  Uiv  »pccilio  fonuK  of  vcgt^l  ittid  animal  life  wer«  held  to  1>e  Iid- 
mutable,  Wliilo  it  was  known  tliat  umoDg  the  indiridusls  of  any  ono 
spocicB  certain  d ifl'e re ncea,  juati tying  tlieir  being  cliwaed  an  dlMinei 
vam'tii'8,  nii){ht  itrise  in  the  conrw  of  enoce^sive  generations,  all  ii 
vHrintionM  wvrc  liuM  to  bv  1>oundi-d  by  certain  more  or  lesa  n: 
liniila  of  poMibility.  Tkv  fact*  add»c(^d  by  the  now  Hchool  of 
gi«ts  bare  led  to  difierenl  concluHions,  culminating  in  tbc  nstti- 
that  all  organic  forms  are  changeable  without  ttmil — trantniutakU 
without  end — uapnblo  of  a  physical,  intellectual,  oud  moral  eloYBtii 
which  known  no  boundariM. 

According  to  the  theory  of  cvolntion,  th^;  mo^cntiona  of  Etructi 
and  capability  viliich  organic  forms  are  liable  to  nndi-rgo,  in  the  com 
of  generations,  may  bo  traced  back  to  tliree  principal  cauiu-ii.  Tb« 
first  of  thcMt  is  thv  inflnvnco  of  phyiical  forces,  b»,  when  the  atn-ngtii 
of  th«  muscled  i*  vnbanovd  by  vxercuic,  tbc  mind  invigorated  bi; 
thought,  or,  inversely,  their  function  impaired  by  long-couiinucd  dli- 
UM-.  Tile  ftocond  cause  eoniiHta  in  thv  traiismbston  of  th«BC  resnltt  of 
individual  life  to  a  line  of  descendants,  the  effects  being  compounded, 
as  they  paM,  with  others  of  the  same  order.  The  tbinl  c»u»e  is  to  b( 
found  in  the  competition  of  the  forms  bo  produced  unilcr  circumstancM 
not  equally  well  ndaptod  to  tlietr  capocitic*  nor  safficiecit  for  their  oo- 
cxisictici',  leading  nrccwarily  to  the  preservation  of  those  races  whick 
ni-c  hcnt,  and  the  extinction  of  those  which  are  leaet,  filled  to  endnrt 
ailveriily.  To  this  last  canse,  constantly  active  in  the  organic  world, 
the  term  "  natural  eelection  "  has  been  applied,  to  distinguish  it  frun 
the  artificial  selection  of  the  stook<brvcd«r  and  gardener.  The  obangw 
wrought  in  organic  forms  by  the  influence  of  inorganic  forces  are  g«i- 
ernlly  spukcn  of  an  variation.  But  this  variation  is  in  reality  merely 
au  extension  of  the  principle  of  competition.  Organized  beings  an 
brought  face  to  face  with  the  forces  of  Xnturc,  with  the  earthquakt) 
the  flood,  the  lightning,  and  the  storm.  Often  they  me«-t  in  mortal 
conflict.  The  living  form  sinks  to  the  earth  before  the  {>owcr  of  the 
tbundei^bolt,  or  the  thunder-bolt  is  conquered  by  the  inventioa  of  ge- 
nius. Death  is  but  a  rictorioits  alliance  of  inorganic  forces  trium]>liiiig 
over  the  organic  form  laid  low  on  the  baltle-fleld  ;  life  is  but  the  vic- 
tory of  the  organic  forces  over  the  inorgauic  hosts.  Bnt,  do  we  ivol 
also  behold  a  competition  taking  place  between,  a  struggle  for  uxiit- 
enco  and  a  natural  selection  occurring  among,  ioorfcanic  forms? 
CH»t  water  apon  fire ;  cJtlier  tlie  water  disappejus  ■•  vapor  or  the  fire 
is  extinguished.  A  mixture  of  salt  ami  gravel  is  brought  in  cont 
with  water  ;  the  salt  is  dissolved,  the  gravel  remains  unaltered.  Hi 
A  mixture  of  salt  and  sal-ammoniac;  the  salt  persists,  while  Un 
ammoniac  is  vaporized. 
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And  here  we  may  ask :  "  la  tli«  dtstinclion  between  that  whioli  it 
living  and  that  which  U  not — between  th«  organic  and  the  itiorganic 
worldR  sixtund  ua — proporljr  drawnt*'  If  the  ctiungcfi  ondergoue  by 
die  forini  gf  butli  arc  du«  to  tbt-  »Amv  (■ltuH(;l^  whcr«in  )tr*  their  diffor- 
euce  f  Both  foroia  are  capable  uf  unciiinilatiiig  nuiti-riul  from  wilhoiit ; 
the  organic  by  nourishment,  the  inorganic  directly,  as  when  a  cryiitol 
grows  by  tJie  asslaulatiou  of  material  from  a  solution  in  which  it  is 
placMl.  Both  also  aro  capablv  of  producing  oflapring — at  lenet  by 
division  if  not  by  nctxual  gL-iieitiii.  Arc  wit  then  jturtifiod  in  AWUming 
the  gap  of  distinutiou  between  these  two  ordero  of  exiatcDoe  to  be  u 
wide  and  deep  as  it  b  generally  conudered  ?  Life  is  the  gradual  modi- 
fication of  material  forms  by  the  action  of  phyelcjil  forces ;  the  con- 
tinuity in  time  of  the  dianges  thus  wrought ;  the  compctiliun  of  the 
forms  thus  evolred.  It  is  the  projvciion  of  the  past  into  the  future 
It  is  tlie  persistence  of  history. 

And  we  may  well  qnestion  whether  it  were  not  better  to  extend 
our  idea  of  life.  Even  if  tlint  wide  gup  which  we  imagine  to  open  bc- 
lwc«n  the  organic  and  the  iuurganic  docs  exist,  we  may  etill  nsk :  "  Is 
the  organic  form  thti  only  living  one,  and  the  Inorganic  form  no  ahno- 
Inti-Iy  dead ;  or  do  they  not  rather  both  constitute  forms  of  life  rodi- 
cally  and  polarily  opposed — vast  alternate  generations  of  exislence, 
majestic  in  ttii-ir  mystery?"  The  power  which  fashioned  this  cni-th 
wrote  not  only  upoD  the  bark  of  tliu  tree  nnd  the  brow  of  man,  but 
also  upon  tlio  cold  and  passionless  rock  nnd  the  widit  expanse  of  the 
deep,  blue  sea,  their  history.  That  which  is  seemingly  so  inanimate, 
as  well  as  that  which  throbs  with  a  warm  consciousness  of  being, 
obeys  the  commanding  influeiiei^'S  of  the  past,  and  transmits  them 
to  the  fatnrc.  Tlie  hiulugUt  and  the  guologiitt  have  read  tho  story ; 
where  they  have  not — the  lettc-ra  await  but  the  riper  wisdom  of  the  yet 
nnhoni  sage. 

But  the  chemist  has  not  yet  acquired  n  knowledge  of  his  historic 
al{>habet  To  him  specific  forms  of  matter  ai-o  still  immutable,  unva- 
rying, constant.  He  knows  naught  of  differences  wrought  by  the  in- 
flaenc«s  of  the  past,  or  of  their  tranNmission  to  the  future,  lie  is  not 
aware  of  a  competition  or  struggle  for  existence  taking  place  between 
individoal  and  speclHo  forms  of  matter.  I'he  idea  tliat  substance*,  us 
we  find  tlieio,  are  the  result  of  a  process  of  natural  selection  has  been 
expressed,  but  it  is  as  yet  unsupported  by  experiment  or  interpretation 
of  facta  observed, 

Bot,  where  a  natural  aelection  takes  place,  artificial  scleotion  is  nleo 
possible;  and,  when  chemistry  shall  develop  before  us  the  spectrum 
of  the  law  of  inorganic  creation,  the  artistic  spirit  will  eelae  upon  ihe 
Individual  colors  of  truth,  and  once  more  endeavor  to  paint  the  imago 
of  the  chemical  ideal.  The  recognition  of  the  law  of  evolution  com- 
pels tlic  acceptance  of  the  inexorable  conclusion  that  the  coropotitioo 
of  rmces  must,  in  the  course  of  infinite  ages,  ineviiably  lead  to  the  ab- 


THE  POPULAR   SCIEN^CE  MOyTHLT. 

•olute  perfofitioQ  of  tbe  enduring  forms,  \atural  eeloction  ttuB 
bM  be«i  called,  b«c»UBo  the  hund  of  Xaturc  (H-otovH  the  vimitl 
nobility.  Bat  nmn  is  hinuwtf  0DI7  a  |>iirt  of  tliat  great,  thnt  bouniifnl, 
that  nll-gcDvrouR  Naturv,  and  it  Lt  vroii)^  to  t^jicak  of  tlie  telcctiooe  k 
bsN  made-  among  tbe  flowers  which  erafaower  his  dtreUiog,  and  lie 
kbalf-mute  oouipanioas  of  his  home,  as  artificial  In  making  llit«kc 
^is  but  execnting  the  commundfl  of  Xatarc,  as  the  most  ekillad  noA- 
man  in  bvr  earthly  |>ala«e  of  labor,  and  tb«  appro ximationi  to  pcrftc- 
tion  which  Hhe  iaitiateii  by  the  {nt«llec1aal  and  moral  lever  of  bis  mind 
distance  all  othen  known  to  na. 

The  chemistry  of  toJay  is,  in  pari  a  seieoce  searching  for  fonw 
of  truth;  in  part  an  art  pursuing  tbe  objects  of  the  tucfiiL  Tie 
sdoniific  chemist  Moks  and  diitcoTcrx  realities  of  fact;  the  tcclin'xil 
<3MiniatproduccMreiilitii-s  of  matter;  ncitbcrof  them  mdeavonlagiTe 
existence  to  material  ideals.  But  though  man  may  thaa  Dn«OBtam^ 
aenre  tbe  inscrutable  power  throngh  whidi  all  is  that  is,  and  iB  ■* 
what  it  ia,  yet  of  nobler  mood  b  he  vbo,  feeling  his  heart  swtU  ia 
•ymputhy  with  her  purpose — tbe  creation  of  ultimat«  untvcrssl  per 
fbotion — pi-niKla  in  constant  faith  to  work  her  md«.  Of  «ucb  noUi 
tnoo4,  and  of  audi  conscious  purpose,  must  l>c  the  future  aIcb«mi<L 
His  work — ^the  reformation  of  tbe  crude  earth,  and  air,  and  vsttn. 
that  Mirround  us,  in  the  image  of  bis  chemical  ideals,  the  prDdaetiM 
of  nnt^ld  varioiies  of  the  philosopher's  atone — ia  not  to  be  accomplbitl' 
in  a  lifetime,  or  a  ceninry,  but  demands  tbe  continued  labor  of  tnfinitl 
generations.     We  shall  never  behold  it,  but — 

"Onthsday  when,  drawn  on  paths  of  dttt^, 
Th«  la*t  worlds— Merat^-btcmt — 
Best,  «nibrnc«d  hi  over^orions  beaatj, 
On  tha  heart  of  the  AIl-OeBtral  Son  "— 

■ball  most  surely  bo  witnessed  its  completion  I 
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Bt  RICRABD  buss,  Js.. 

sT  GUIS  JEAN  RODOLPITE  AGAS9TZ,  whoso  death  occutrrf  tk( 
J-i  14tb  of  last  December,  waji  t>om  May  28, 1807,  In  3iIotticr,  SviU- 
erland.  Prom  his  earliest  childhood  he  evinced  a  remarkabia  Ibo^ 
t^  nees  for  the  study  of  natural  science,  and  before  he  had  lefi  school  bf 
gan  to  collect  and  study  into  the  liabils  of  fishes,  HaTuig  fiBbbed  Ui 
coarse  at  tlie  Gynuia«inm  of  Bieunc,  he  diosc  for  hbi  profeadoe  tlM 
of  mcdieiiH*,  and  commonce>I  to  study  at  the  Academy  of  Zvi^ 
Iliftnce  he  went  to  Heidelberg,  where  be  made  a  special  stedj  < 


PJiOFSSSOR  LOOIS  AOASSIZ. 


609 


•anatomy.  Tie  next  entered  the  UnivetBiiy  of  Munich,  where,  in  eoin- 
psny  vitb  Martius,  Okeu,  DuUinger,  »0(l  Rebelling,  he  itcToted  himaclf 
etgorly  to  th«  pnrauit  of  natural  hiKtorj.  At  tlkat  timi-  Alnrltus  was 
IjaLlinUing  his  gntui  work  on  the  "Natural  History  of  Brasil,"  am), 
u|>on  the  d«ath  of  Spix,  who  was  editing  the  Jwological  (iiortioii,  Mnr- 
tins  intmstod  to  Agassiz  the  description  of  tho  lixhoB.  In  thie  work, 
whinh  was  admiruhly  well  <]»ni;,  AgaMKix  charactcrisicd  nino  gt-nera, 
umhrncing  foiiy-two  species  new  to  »cienoe. 

For  some  time  A^aaniz  had  contemplated  a  monograph  on  tho 
**  Fr«sh-w>tor  Fishes  of  Central  Eurnpc,"  hut  pecuniary  i-mharrass- 
m«nt  rvnttcrcd  this  impottsihlc,  till  a  bookKellor  by  tlic  name  of  Ootta, 
to  whom  Agassis  showed  the  material  he  had  colU-vtcd,  furnished 
him  the  means  necoeaary  for  its  eomplclioD,  MeauvrhiK-  ho  miiilied 
and  obtained  the  degree  of  Doctor  of  Medicine  at  Kluntdi,  an<l  of 
Doctor  of  Philosophy  at  Eriangcn.  After  his  vxaminalion,  Agassis 
wtnl  to  Vi^no,  nn<l  applied  himself  closely  to  tb«  study  of  setii&l 
and  fossil  ichthyology.  From  Vienna  he  went  to  Pnris,  where  he 
made  the  acquaintance  of  Curier  and  Humboldt,  both  of  whom 
warmly  welcomed  this  export  young  naturstint.  Here  he  lired  on 
the  most  intimate  t«rms  with  Cuvicr  till  the  dvath  of  that  naturalist, 
in  lt<s2,  when  he  returned  to  Swiliierland  and  estAhlishud  himxelf  at 
Neufchltel,  where  he  was  appointed  I'rofessor  of  Natural  History,  u 
position  he  held  till  his  depurturu  fur  America. 

Tbrongh  the  infltwnoe  of  numholdt,  between  wbom  and  Agassin 
there  cxistml  tliv  wiirmi'iit  frivtidHhi]i,  hi*  was  eiiahletl  to  begin  the  pub- 
lioatlODOf  hia  "Poi&sous  Fossiles,"  a  work  evincing  siioh  carv^ful  and 
profound  research,  and  such  a  wonderful  power  of  generalisation,  as  to 
obtain  for  him  a  place  among  tbo  very  6nit  naturalists  of  the  day. 
Tills  work,  which  appeared  in  partu,  between  the  years  1833  and  I84S, 
eompriM*  Gvv  volumes,  of  about  1,700  qiiarlo  pagco,  with  an  atUs  of 
400  foUo  plates,  and  contains  descriptions  of  nearly  a  thousand  speciea 
of  foasJl  6shea.    Aside  from  the  great  number  of  speciea,  genera,  and 
families  establishod,  Agassiz  adopted  an  entirely  new  system  of  olassi- 
licaiion.    In  the  eUnilic«tion  proposed  by  C'uvior,  fishes  were  divided 
into  two  orders,  according  to  the  nature  of  the  skeleton,  vix.,  cartilagi- 
nous at»d  osKoaa.    Agassis — looking  upon  the  external  covei'iog  of  tho 
animal  as  a  redox  of  the  connection  ^ikiKling  between  the  being  and 
its  BurroandiogVi,  hearing  tlie  imprint,  of  ull  the  peculiaritien  of  its  ex- 
,  Istcnce,  and  eonaeqnently  of  its  organisation— deemed  that  the  true 
principle  of  the  classification  of  fishes  was  to  be  found  in  the  scales. 
In  view  of  this  he  propoted  a  divinion  of  the  fiimllies  of  ftiOies  into  four 
orders,  vit,  Ptnroittt,  in  which  the  wales  are  represented  by  plates  of 
Bipjnel,  an  in  the  sharks;    Ganoid*,  in  which  the  scales  consist  of  nn- 
^■^^ony  plates  covered  with  a  thick  layer  of  enamel,  as  in  the  gar- 
^^^KM!fUKOid»,OT  Rshes  willi  trnc  scales,  in  which  the  posterior  edges 
^^P^sminv  are  toothed ;  and  Ctfcloids,  in  which  the  scales  are  com- 
^^L  VM.  nr.— sa 
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poMd  of  timplo  lamioK  witfa  smooth  jM>3t«rlor  edge*.  This  lutoffl 
Agassis  subdivided  iuto  Acanthopl«ry}pui  and  Malucopurygian  C^ 
cloids,  or  fiflhca  havJDg  two  donal  fins,  one  spiny  knd  the  other  nofl,  lai 
tboee  having  one  soft  doraal  fin.  Agm^ii  found  tliat  ihe  nndy  of  im- 
til  fi*h<»  exhibtu  a  reoiarkahlo  [larallvlitiii  Wtwi-en  the  dcvelopiMDl 
ofthb  Individual  and  that  of  the  class  in  geologic  time.  During  pan  of 
the  embryonic  life  of  fishes,  and  even  in  some  adult  forms;,  the  donal 
cord  exists  ss  a  simple  gelatinous  cylinder,  surronndcd  by  a  BtfOOi 
lih<:ath,  in  wliich,  after  a  time,  tJierv  is  fnund  n  cartilaginotiB  and  that 
an  osseous  deposit,  which  goee  to  form  the  vertebne,  the  oMtficium 
talcing;  place  first  in  the  apophyses.  This  embryonic  character  Apim 
found  to  be  peculiar  to  the  fossil  6sIu-«  of  tJie  earlier  geologic  m». 
Tlivrn  is  ito  trace  of  a  vertebra,  but  the  apuphries,  usually  octiiol, 
rest  directly  on  the  spinal  cord. 

Kegaidiug  the  permanence  of  ty]>c,  the  author  found  the  iipeeit)  vf 
one  formatiou  specifically  dlBtincI  from  those  of  another,  and,  uliiliii 
is  impossible  to  Fay  that  the  species  pass  from  one  Into  atiotlur,!! 
they  appear  and  disappear  suddenly  without  direct  conneciioe  vkb 
their  prvdccvmors,  yet,  as  a  whole,  they  present  a  continnal  progtf* 
of  development,  from  the  lowest  to  the  liigbeat,  and  dvmoDstnti:  dmH 
palpably  the  exiatence  of  an  ever-present  directive  intcllIgeDce. 

Up  to  the  end  of  the  Jura  epoch  there  exists  amttng  Sshesl■a^ 
formity  of  typo  as  woll  ax  a  uniformity  In  the  different  parts  of  the  SM- 
roals  themselves.  The  Plaeoids  am)  Oaiioidt  were  the  only  6alitt  ika 
inhabiting  the  seas ;  bat,  aa  ve  approach  the  Jurassic  period  wluck  k»- 
cume  prd^minently  the  ageof  reptiles,  we  find  a  remarkable  abnadtaee 
of  Sauroids,  which,  \t\  their  ostoologieal  character,  tlio  orgftnmtMa  <f 
their  soft  parts,  and  their  dennal  integuments,  approach  so  nearly  tbc 
reptile  Sanrians.  At  the  end  of  the  Jura  period  we  find  the  GaaoiA 
and  Pt.icdids  giving  way  to  the  Ctenoid*  and  Cycloids,  which  at  piisK 
constitute  the  majority  of  our  fishes.  In  the  chalk-gruup,  iwo-thbdi  tf 
the  species  belong  to  extinct  genen ;  in  the  inferior  tertiary,  one^lal 
In  the  Norfolk  clay  and  M«lasse  formations  the  genera,  for  the  dwM 
part,  approach  those  of  ihc  tropical  teas  of  the  pre«-nt  diiy ;  and  b  ihi 
Geodian  clay  of  Ureenland  there  ie  found  a  species  identical  nith  oh 
now  living.  In  addition  to  the  description  of  the  species,  which  W* 
pie»  tJie  bulk  of  the  work,  n  chapter  is  devoted  to  a  critical  revie*  rf 
the  fishes  of  Moute  Bolca,  and  another  to  those  of  eolleotion*  in  Bnf- 
land  and  Scotland.  ■ 

Agnssix  next  turned  his  attention  to  the  study  of  Motluica  «M 
EcbinodcrniK,  and  in  1836  published  a  prmlromna  of  the  Echinixloifl 
snd  in  1S3~  a  treatise  on  the  fossil  Echinoderms  of  Switierlainl.  M 
1K30  ho  V'gan  a  more  elaborate  work,  enlidcd  "  Monographtt-M  fEriM 
,  noderm*  vivani  et  fossilc,"  a  most  importnnt  oontribuitou  to  nndaH 
bootogy    This  work  comprises  five  pan* :  the  first  and  second, « <IH 
wBaUnit4  v.\A  Scut^ttjhj  X^Miis.;  the  third  and  fourth,  oti  the  fifllinlfl 


pnoFESson  louis  agassiz. 


fill 


lod  Jh/taiter,  by  Decor ;  and  the  fiftli,  on  the  Analomy  o/Eckinut,  by 
i'aleiitin.  Among  the  Scut cltsp  Agiittniz  found  wcll-miirki-il  diffV-icDCM 
>etWMn  the  living  xnd  foNxil  ■pccioK,  und  tluit  uti  l\\c  Hpi'cicii  of  the 
[enera  JIfeilila,  Holtila,  and  ICncope,  belong  to  the  existing  epoch. 
Je  found,  moreover,  that  the  species  increase  in  size  or  they  approach 
li«  pment  period.  While  he  was  publishing  hU  work  on  tha  Echino- 
It^rms,  this  tndefatigabl«  iiattirali«t  aUo  (U-«<-ribfd  and  ti^ir(«l  a  largi; 
voUectioD  of  fooil  nhclla  from  Uitf  06litc>  and  Cretaceous  foruiat.ions,  in 
I  work  entitled  "  Etudes  critique  aur  lea  Mollustiaes  de  Jura  et  de  1ft 
Jrai«!,"  beudes  an  annotated  German  translation  of  Buckland's  "  G&- 
>Iogy,"  and  French  and  German  translations  of  Sowcrby's  "Mineral 
IVmchology." 

Notwithstanding  th«  immense  amount  of  work  on  hiit  bands,  Ag- 
iMii  found  time  to  prosecute  his  inrecligation  upon  tlie  fresh-water 
Iftes  of  Europe.  The  first  part  of  this  work,  issned  in  183!),  is  de- 
Hbd  to  the  gcnvm  •Sd/mo  und  Thyrnaihu.  It  appears  as  a  folio  of 
:«enty-«even  cxcvllcnt  pIati-N,with  descriptions  illnMniting  six  speciva 
>f  Salmo  and  one  of  Tbymalliis,  one  ])1ate  of  i'a«h  spooics  being  colored 
wcording  to  life,  the  others  representing  differences  of  age,  sex,  and 
ocality.  Th«  necond  part,  which  did  not  appear  till  \VAi,  consisis  of 
t  folio  of  platM  and  n  volum<i  of  tint  on  tlii'.  "Embryology  of  the 
Salmons,"  by  Carl  Vogt,  whom  Agassie  had  asKoeititvd  with  him  in  his 
irark.  XL  Vogt  has  given  the  most  detailed  descriptions  and  figure* 
)f  the  diSerrnt  organs,  and  the  changes  they  undergo  from  the  for- 
nation  of  tlic  cellule*,  out  of  which  the  organs  ari>  drvclopod,  to  the 
tdnh  Ktat«.  In  regard  to  cell-formation,  M.  Vogt  differs  from  Schwann 
m  affirming  that  the  germinative  vesicle  is  formed  prior  to  the  nuclei 
ind  nucleoli.  The  Tolumc  clones  with  a  hi«tory  of  the  daily  develop- 
nent  of  the  embryo,  from  thi-  viclu^ion  of  the  egg  to  the  birth  of  the 
foang.  '7\ia  excellent  work  was  never  completed;  Agaaaii'a  dcpnit- 
trefor  the  ITnited  States  shortly  afU-r,  atid  liis  increasing  responal- 
iQitiea,  prevented  the  perfection  of  his  orignal  plan. 

Id  1842  Aga«*ix  Inrgaii  the  publication  of  his  "Nomcnclator  Zo- 
Hogions,"  an  alphabetical  list  of  every  genus,  with  the  name  of  the 
loUioT,  the  work  in  which  it  originally  appeared,  the  derivation  of  the 
tame,  and  the  family  to  which  the  gi'niis  belongs;  the  list  embracing 
mrard  of  evrentecn  llinusand  namcx.  In  the  introduction  the  author 
Hotnine*  the  rules  proposed  by  the  British  Assuctaiion  and  thoMO  of 
fast  Britbb  Committee,  Ho  agrees  with  the  rules  proposing  that  the 
tame  given  by  a  founder  of  a  group,  or  the  tirst  describer  of  a  species, 
liould  be  retained,  and  that  priority  i«  to  be  conceded  only  to  a 
tan>e  published  in  some  universally  acci'Ksible  work.  On  the  other 
tand,  he  objecta  to  the  restriction  of  priority  to  Linnieus  and  to  the 
tale  that  would  change  a  name  previously  in  use  in  connection  with 
tame  Otbor  genno  in  zoology  or  botany,  as  thiH  would  result  in  the 
tacrifice  of  half  the  nametf  of  recent  time*.    He  docs  »<»t  think  it  wive 
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to  discard  hari>arov*  names,  sod,  wh«Q  a  species  becomes  the  trpe  oTi 
DDv  genus,  he  would  rcUin  thv  formc^r  sj^cific  name  as  Ute  fteueric  tf- 
pcitalivc.    He  objects  to  tlie  UHe  of  aniaU  Lnltial  lftt«n  fur  »ubsUotiT« 
borrowi-nl  from  ijeraons  or  places,  t«  the  anifonn  reatriolioii  of  £uailf 
uid  fluVfamilj'  terminatious  to  xda  sad  irue,  sod  Strongly  coDdemu 
the  proposition  ibxt  the  name  of  the  original  propoander  of  a  tpeda 
should  bi!  rt-lainird  wbc^n  the  upvcks  ia  tranafriTcd  to  a  difiprrnt  gm^ 
He  liki-nisi:  conJvmiiii  those  who  irotdd  change  the  nutkoritjfor  t 
geuufi  when  the  name  is  cbaoged  through  fsultj:  otlhograplij,  u4 
censures  the  use  of  vernacular  oames  in  scientific  works  to  the  o- 
exclusion  of  the  systematic  ouvs. 

Tlic  "  FoisU  Fishes  "  was  nutr  approaching  romplction,  but,  in  (□■>■ 
sequence  of  additional  material,  Agassiz  deK-nnJiied  to  publish  i  np- 
plement ;  and  accordingly  there  appeared,  id  1844,  th«  "Fusil  Fisbti 
of  the  Old  Hed  !<andstoDC.*'  It  was  accompanied  by  an  atlis  of 
thtrty-nin<;  folio  ptsltvi  illuMnttivcr  oftlie  seventy-six  spvcies  described. 
The  author,  aftttr  di^^uteing  the  relative  rank  of  the  mcrolwisof  tt« 
various  classes  of  the  animal  kingdoni,  and  showing  bow  cloself  tk 
time  of  thim-  appearance  on  the  earth  corresponds  to  their  rtlattTt 
stJinding  in  their  rcspoctivo  cUusos,  annouuccs  the  coocluudni  M 
which  a  study  of  the  fishes  of  the  Devonian  itystem  had  led  loo; 
These  fishes  actually  represent  the  etDbrj-onio  age  of  the  Rogi  ^ 
Fishes,  Dndergoing  "  phases  of  development  analogous  to  those  of  iht 
embryo,  and  similar  to  the  gradations  which  the  present  crtatiw 
shows  us  ill  the  anccndiiig  series  it  prwenls  when  viewed  as  a  irbcfe.~ 
The  members  of  the  five  families  whose  spvcies  he  describes,  arc  c^ 
BCterized  by  the  absence  of  distinct  vertebra,  tlie  ap«^hysa  nstiBg 
P  on  the  spinal  cord,  and  by  th«  absence  of  ossificatioo  in  the  UMniil 
'  ease  of  tbi^  cranium.  In  Ihiiic  characters,  as  well  as  in  the  pecaliai 
development  of  the  vertical  fins,  tlte  heterocercal  tail,  the  fiattfM^ 
form  of  the  head,  and  inferior  or  sab-inferior  mouth,  we  see  pc«li*(^ 
ties  of  stnictum  common  to  tbo  embryo  and  the  lower  forms  of  cini>- 
ing  as  well  as  palcuBCHC  fishes.  This  nflbrdt  as  ■  key  to  the  iiKin 
rank  of  these  fishes,  for  we  find  the  CtpfuiliupiiU;  which  reced*  Bnt 
from  the  existing  forms,  confined  to  the  Devonian.  The  &t»reHb, 
which  aro  rcprctcnted  only  by  a  paQicular  grou|>'— the  PipUiiiW 
arc  likewi»c  confincil  to  the  Dcvoninn.  The  AeatUAodiatu  hsooiH 
extmct  at  the  end  of  the  Chalk,  «-hilc  the  Ce*traciw»i«$  perrist  to  ll« 
pmont  epoch.  The  same  year  Agassis  also  read  beforo  tbe  Britiib  A^ 
soeitttion  a  "Report  on  the  l-'ossil  Fishes  of  the  London  Clay."        H 

Of  ail  AgBii!ii:^H  invi-«(igntinns,  perhaps  none  made  his  uanM  V*^! 
popularly  known  than  his  Mudim  on  glaciers— fftadics  which  vert  imM 
sued  through  a  long  course  of  years,  and  eouducusi  with  the  M^B 
painstaking  cartT  tbst  had  heretofore  characterized  all  bit  labon.      ^ 

About  the  year  1834,  HL  Charpeutier  advanced  the  tlieorr  tbl^ 
the  eriattc  blocks,  and  certain  dikes  of  peculiar  shape  found  to  tlH 
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KIpiDC  region*,  ir«rc  tliu  r«aii]t  of  the  action  of  former  glaciers  di>- 
leending  froni  the  Alps  and  reaching  even  the  upper  portions  of  the 
far^  This  theory  Agaesue  deemed  imprbbnhic,  till,  having  vinted 
Clutrpentier  and  investigutvd  thv  phcnonivna,  he  not  only  iH-came  cou> 
rtncod  of  the  oorrectuw*  i>f  Cliiirpeiilidr'*  views,  hut  d<sl»<!i,-i]  from 
ibeae  nnd  other  phenonieiiu  a  theory  which,  at  the  time  (1S3~),  was 
Itartlingly  novel.  It  was  tliat,  previous  to  the  elevation  of  the  Alpe, 
the  globe  experienced  a  very  great  rednolton  of  tempcnituie,  and 
Uiat  the  appearance  of  thoi%  mountain*  found  the  surface  of  the 
glebe,  from  the  nortli-pole  to  the  Bleditorraoean  Sea,  covered  with  an 
immeuKG  Rlieel  of  ice.  An  elevation  of  temperstnre,  consequent  upon 
the  upheaval  of  the  Alps,  cansed  this  ice  elowly  In  diwippcar,  remun- 
injt  longefl  in  tlie  valleys,  where  it  gradually  retrpaied  Iti  it..*  prc«ent 
limits,  leaving  behind  it,  ait  a  record,  the  peculiar  phenomt.'iia  which 
have  atlnicted  the  atiendon  of  so  many  observers. 

Of  course  a  theory  so  novel  at  once  raised  a  storm  of  oppOBitiOD, 
ftld  it  became  necessary  for  Agassix,  if  he  Wi>nld  prove  the  correct- 
M«  of  his  view*,  to  make  the  niont  careful  aiwi  iliurough  invcMigations 
M  tiring  glaeicrSL  For  ibis  purpose  Agassis,  in  company  vitli  Deaor 
And  several  others,  made  visits  in  1838  and  1830  to  the  glaciers  of 
Moot  Blanc  and  the  Bernese  Oberland,  and  in  1^40  established  him- 
■drfor  tiM-  siimmrron  the  glai-icr  of  the  Aar.  That  year  he  published 
Ih"  Etudes  :iur  led  GlacierH,"  giving  the  fi-nuIu  of  hiai  invetitigations  up 
(o  that  time.  Ue  also  visited  Rngbrid,  Strotland,  and  Ireland,  and 
((■died  the  evidences  of  icc-aotion  in  those  countries. 

Bat  his  labors  were  not  finiihrd.  Ponblitig  the  sufficiency  of  the 
theory  of  De  Sausaiirc — that  the  cause  of  tin-  motion  of  the  glacier 
depends  upon  gravity — and  inclined  to  acce|>c  the  dilatation  tlicory 
of  Schenehxcr,  it  became  necessary  for  him  to  examine  with  care  the 
Kmctnie,  form,  dintribution,  and  rate  of  motion  of  the  glacier.  Thus 
k  vaa  that,  in  1841,  he  began  a  second  scries  of  obacrvatioiis  for  the 
Inrpoee  of  determining  these  points.  He  chose,  for  the  theatre  of  hE« 
tnvestigations,  th«  glacier  of  tlic  Aar,  which,  by  its  extent  and  acces- 
liWlily,  promised  the  most  lisvorjible  resullx.  In  184,'i  he  had  com- 
pleted hia  work,  and  in  ISIT  ap{>eared  bis  "Systt^me  Glaciuiiv,''  which 
mbodied  the  flnal  results  of  his  researches  upon  the  structure  of 
^hnen,  and  their  cffi;ets  upon  the  soil.  The  resalts  at  which  he 
trTirc)  may  Im^  simimnnEed  as  follows  :  Tint  glacier  is  a  mass  of  ice 
It^lining  on  the  side  of  a  mount aiii-ridge,  or  inclosed  in  a  inountain- 
raUej ;  it  is  always  descending,  and,  while  wasting  away  &om  beat  at 
|ta  lower  extremity,  is  continually  augmented  at  its  source.  The  pri- 
Bary  material  of  glacier-ice  is  ihe^now  wliich  falls  in  the  high  regions  of 
|ke  niouDtain.  The  yearly  addition  of  snow  in  the  higher  cold  regions 
padually  forces  the  snow  down  the  valley ;  here,  subject  to  alternate 
Lhawing  and  froexing,  it  undergoes  a  second  crystallisatjan  into  what 
li  ctOed  nhvi  »n^w,  and  still  &rthor  down,  nodcr  increased  prennro,  b» 
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coinefl  IraosrormcO  into  a  granuinr,  opaque,  bulbous  ic«,  called  itisJilH 
wlitch  at  last  chauf^cs  into  tlici  com)Htct  blue  ice  of  the  gUcior  propnn 

Daring  tbc  suniinor,  vhtn  Ibe  snow-E&ll  is  at  lis  miDimDin,  tbc  far- 
fooc  of  tbp  snow  in  the  high  rvgioiis  bKuomvi*  covered  with  dirt  mil 
•and,  which  the  next  irint«r  corers  with  anotlivr  snow->fawt.  Id 
summer  thes*  layers  of  snow,  from  a  [Mutial  melting  and  subt>G<]ueiit 
freezing,  bcvomt!  rhangt-d  to  i(;c  on  their  surfaces,  so  that  we  bin 
three  kinds  of  deposits— beds  of  snow,  sheets  of  dust,  aod  lafen<rf 
ic(^  Ah  the  wholv  t*  puithi-d  down  into  the  valley,  these  lajCTStsad 
lu  assume  a  vertical  [lositioti  from  the  Ifottom  of  the  mat*,  nnxnog 
(aster  than  Iho  top ;  and,  the  snon-  in  summer  melting  from  tlic  sas- 
tuce  as  far  as  the  snov-ilne,  the  edges  of  the  layers  are  foood  pattiag 
t rails venely  acroSN  the  glacitT.  The  middle  of  tht>  glacier  baiif 
deeper,  mov^ji  faster  tliau  the  udes,  and,  the  lower  lajcn  adnncing 
more  rapidly  lliao  the  upper  oiiea,  the  strata  become  curved  tot- 
ward,  the  lower  layers  being  more  abarply  uched.  The  arch  tbu 
becomes  the  mesMire  of  the  rate  of  movement  in  the  different  poitj  of 
the  gla<!iiT.  From  this  it  will  bcsoen  that  AgasKiE  diw^nls  fraiu  tbv 
theory  of  Tyodall,  which  represcuta  Ifae  stratiCed  lines  as  due  to  £w 
COMxutt*,  or  breakages  of  the  glacier  in  passing  over  sharp  angle*. 

All  glaeicrx  exhibit  numeroos  bloo  bands,  which  are  parallel  lo  d" 
planes  of  Atrutifu-atiun,  nnd  arc  formed  by  llianiiig  and  treemg,^ 
by  the  vertical  presauiv  of  snow  in  the  ntei.  Moreover,  there  artftwd 
certain  veined  structures  of  the  ice  which  appear  to  be  lands  <J  is- 
filtration,  und  intersect  the  planes  of  slratifieation  at  every  poidb 
angle.  As  they  are  roost  numerous  at  tlie  i^idea  of  the  glacier,  it  i^ 
probable  that  Tyndall's  theory  of  iuteroal  li(|uefaction  of  ice  by  ] 
ure  may  account  for  them. 

In  the  progress  of  the  glacier,  its  rato  of  moTement  is  iwt  nnifonit 
the  differences  between  the  eentre  and  tbc  sides  being  abont  as  (M  to 
on*'.  Neither  in  tbi'  motion  uniform  along  the  axis ;  the  advance  l>Mg 
greatest  about  half-vay  down  the  region  of  the  nivi,  and  dimiaidliiC 
in  rapidity  both  above  and  below.  Agassix  found  that  it  was  bvt 
20  to  60  feet  per  year  in  the  higher  portions,  about  2M  feet  in  li<i 
ttiviy  and  diminishing  again  lower  down. 

ITie  causen  of  the  movement  of  the  glacier  are  scversl.  Thewdgh 
of  the  glacier  alone  is  not  sufficient  to  propel  it,  as  In  titia  ease  tbt 
grcatei't  movement  would  be  in  tho  winter,  which  ia  not  the  caae.  Tbc 
pnnci[>al  agent  iti  the  infiltration  of  water,  which  is  greatest  vhn  >^ 
winter  snows  are  melting.  The  gmnnlar  snow  of  the  nivi  ineJoMS  du- 
merous  particles  of  air,  which,  when  the  snow  is  oompressed  into  kt, 
fonn  a  net-work  of  cupillary  fissures  that  ser\'e  la  canala  of  infittntks, 
the  water  in  which,  freezing,  aids  in  propelling  the  glacier.  Added  to 
this  rosy  be  such  other  causes  as  the  weight  of  the  mass,  the  pitnut*  of 
accumulated  snow  alwve,  the  weight  of  infiltrated  water,  and  the  foA* 
eoing  of  the  ioe  by  w.tter,  and  a  eoiise<)ueat  eliding  along  the  tuifu»-m 
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The  aides  aa  well  or  the  boltom  of  the  (•laoier  are  eUiddcd  witli 
bowliien,  pcbbte»,  uixl  »in<l,  torming  n  gigiiiitic  rasp.  As  the  glacipr 
moves  fonvurd,  UiU  rftitp  grindu,  furrow*,  and  polislioa  tlio  rocks  over 
wtiieli  it  mo%'eH,  the  furiuwd  trending  in  the  ditvction  iii  which  the 
gUc'it-r  moves.  Tlie§e  furrows  and  polished  surfaces,  which  are  often 
obien'ed  on  rocks  remote  from  aaj  livlo}'  glaciers,  ore  the  record  of 
the  former  rsisccnce  of  glaciers  in  nurh  plnceji.  When  the  ground  is 
uneven,  the  ominAHcea  being  small,  and  iho  hollows  too  deep  and 
wide  to  be  bridged  over  by  the  glacier,  the  ice-raap  rounds  and  pol- 
Uliea  theae  knolls,  forming  those  rounded  elevations  which  have  re- 
ceived the  name  of  roehes  moulonnit*.  In  consequence  of  the  mcky 
irnllD  above  iJie  tides  of  the  glacier  becoming  wanned  by  the  nun,  tlic 
ice  is  intuited  near  (hem,  and  hence  the  glacier  becomes  convex.  Into 
the«e  troughs  the  dif/rU  from  the  walls  fall  and  form  long  tines  of  bowld- 
ers, pebbles,  and  sand,  which  arc  culled  lateral  morahxtt.  When  two 
glacivrt  flow  together,  Uic  two  lateral  moraines  on  the  adjoining  aides  of 
eaob  unite  and  form  what  Is  called  a  medial  moratnt.  A  third  form, 
the  terminal  moraint,  is  the  ac^umulntion  of  saud  and  rocks  which 
the  glacier  pushes  before  in  its  progress  down  the  valley.  In  conse- 
quence of  the  increiutcd  rate  of  progression  of  the  oi-ntre  of  the  gla- 
cier, thrse  terminal  moraines  assume  a  semicircular  form,  which,  when 
the  glacier  relreals,  consequent  upon  an  excess  of  liqueraction  over  tho 
anow-sup[ily,  leaves  »  creaccntic  wall  across  the  ralley,  usuiilly  cut  in 
two  by  the  river  Sowing  from  the  glacier.  The  erratic  blocks  which 
are  found  over  niont  of  the  globe,  acoompunying  scratched  and  pol- 
ishc'l  rock' surfaces,  are  simply  the  bowlders  of  the  surface  of  the  gUder 
left  on  or  near  the  spot  where  they  stood  when  the  glacier  disappenrs. 

In  the  fall  of  IMO  Agassix  sailed  for  the  United  Slates,  on  a  niis- 
Moo  from  tho  Pntaaijut  QoTcmmcDt.  The  warm  reception  which 
gTWted  him  here,  and  especially  tlie  rare  field  for  scientific  research 
wbioli  this  country  afiorded,  determined  him,  the  next  year,  to  make 
America  permanently  his  home.  The  professorship  of  Natural  His- 
tory in  the  I^wrcnce  Scientific  School  at  llarvard  College  being 
oflerc4i  him  that  same  year,  he  accepted  it,  and  held  the  position  till 
Ilia  death,  with  the  exception  of  two  years  when  he  occupied  the  rhair 
of  Natural  History  in  the  University  of  South  Carolina,  at  Charleston. 
In  164B,  in  oonneclion  irith  IL  E.  Strickland,  he  began  the  publication 
of  a  "  Biblioitraphia  Zoologiw  et  GeoIogi»,"  Thia  work,  which  com- 
prises a  list  of  all  the  periodicals  devoted  to  xoology  and  gi'otogy,  and 
sn  alph*lwtical  li»t  of  auchum  and  their  works  in  the  same  dejiartmcnts, 
wu  completed  in  foiir  volumes,  the  fourth  being  published  in  18JJ4. 

Agaeais's  studies  on  the  glaciers  of  Switzerland  led  him  to  expect 
to  find  in  the  United  States  many  traces  of  former  ico-uelion.  Nor 
was  he  disappointed.  He  explored  the  country  from  the  Atlantic  to 
tho  Rocky  Mountains,  from  the  great  lakca  to  the  Gulf  of  Mexico,  and 
everywhere,  north  of  the  tbirly-fiflli  parallel  of  latitude,  foimd  eri- 
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Ld«ium  of  glacial  action,  io  erratic  blockii,  jtolitiliud  mud  Ririntcd  m|^| 
F Sarfiacea,  aud  lenuinal  luoraineB.    KaluraUy  tkta  E«n-c<l  to  couRrai  Ui^^ 

in  bis  belief  in  the  nniversalitjr  of  tfa«  ice-iwriod ;  and,  upon  bis  dFjoiv 
I  are  for  Braxil,  in  184Ii,  liv  iinnnunc«d  bi»  confident  rxpectalion  of  foi- 
ling records  of  tbo  former  i*xUu.-iivit  of  glut'iL-r*  in  that  coanlrj';  fiir, 
according  to  bis  belief,  itot  only  most  of  tbe  Nortbern,  bat  alio  mui 
of  tli«  Soolbern  Ucmisphcre  was,  during  the  glacial  epoch,  tnca«d  It 
ko.  The  evidences  of  glacial  action  in  tbo  United  Stat«s  are  foD; 
disctuscd  by  AgUMiiz  in  lib  **  Lake  Superior,"  a  work  on  tbe  phjniat 
0]>ar««ter,  vegetation,  aud  animah,  of  Lake  Superior,  compand  villi  \ 
those  of  other  and  similar  regions. 

AgSE^JE  wae  a  finn  believer  in  tbe  diver«ity  of  oripn  of  tbe  hooio 
rac«,  and  hut  views  on  this  point  are  ably  presented  in  the  (?ArwlHn 
Staminrr  for  July,  1850,  and  in  an  introdnution  to  Nott  nnd  GiiiUon't  ] 
**Tyi>es  of  Mankind."  While  denying  the  nnitj  of  origin  of  tli»  tacH 
of  mankind,  be  by  no  means  denies  their  esMOtial  unity  aa  one  bMftn^  I 
bood.  He  regards  nil  rac^sof  men  as  possessing  in  cammon  tleBwrii 
and  intcllectnal  attributes  of  humanity  which  rabc  them  abort  ik 
brates.  But  iuu-Ueutual  rvlutionnhip  doen  not  imply  communiij  of 
origin.  Tbe  geographical  distribntiou  of  animals  shown  that  difiiMi 
loologica)  provinces  are  csch  characterized  by  peculiar  fauna,  anil  ibt 
tliiTcfori-  animals  did  not  origiiiat<-  from  a  r^immou  r4-nlr<^  nor  huin  s 
single  pair.  Tbe  nicca  of  men,  in  their  natnral  distribution,  cover  the 
same  ground  as  the  aoological  provinces,  and  he  believes  there  b  rmy 
reason  to  suppoi>c  that  these  races  originally  appeared  a«  aatkatii 
tlie  regions  they  now  oceupy.  Tliat  the  iliflereDcea  at  prMcct  obMvnd 
between  variona  races  are  priniilivc,  and  have  not  been  the  fefoltof 
modification  from  one  common  unccstrsl  type,  he  believed  ia  evidtnttd 
by  the  moniinients  of  Kgyirt,  which  ahow  that,  for  5,000  yean,  that 
has  been  no  physical  change  in  tbe  negro  and  Cancanau. 

In  1850  there  appeared  in  the  TnoaactionB  of  the  American  Atti- 
cmy  of  Arts  and  Seivnewi  an  article  on  the  nake^l-^'yed  MiKlu»e,b(iD^ 
Pari  L  of  jVgitssix's  "  Coutribuliona  to  tliv   Natural  Hixlory  of  tlw 
AcalepbtB  of  North  America."    He  includes  all  the  naked-eyed  itt- 
dusm  in  one  family,  and  shows  that  the  nnmber  of  tentacks  awl  U^H 
powliou  of  the  ovaries  ulone  cannot  tie  con«id(-red  as  family  rltli^H 
Mlere.     The  true  characters  consist  in  a  gelatinous  disk,  iritb  a  i^ 
entering  margin,  along  which  passes  a  eubmargiDal  tube  eonBecting 
with  the  circulatory  tal>e«  proceeding  from  a  central  digestive  cavity. 
TJpoii  tbe  margin  are  the  tentaolea  and  eye-^teeita.    Tbe  reprodnctin 
organs  are  situated  along  tbe  cireulatory  tubea.    Tlio  graeradoD  ii 
alternate,  one  form  being  polyp-like,  the  other  medusoid.    Tbe  ncrvoM 
cord  follows  the  circular  siibmarginal  ttibe,  and  consists  of  aevetvl  TO« 
of  nucleated  cells,  atteruatiiig  one  with  another.     It  passes  into  tbe 
bnlbs  at  the  base  of  the  marginal  lentaelee,  in  whlcli  *ro  situated  tbt 
eyi^epecks.    A  brunch  of  nerve-thread  passes  also  akug  mA  of  tba 


PROFESSOR  LOUIS  AOASSIZ. 


617 


L 


radiaiiii)^  drculiitory  tul)CM  b>  the  dig«-iitivc  cjivitjr.  The  cirotliitory 
fluid  is  cliriuc,  and  Bot  chyle,  iia  it  is  iu  th«  Artioulata  and  MoUiiKcti, 
'VUv  uuthor  describes  four  speoiee,  and  distiuguishes  a  new  genus — 

Everiiiilou  ))i«  arrivul  in  Ammcn,  AgaM:;:  )i:id  bevo  collecting  ma- 
terial for  a  Mfieti  of  "Contributions  to  ihc  Nntural  Hiatory  of  the 
United  tltates,"  lii  1857  appeared  two  roluiuea  of  these  contributionR  ; 
(ho  lirst  conUiiniug  an  "  Essny  on  Classitieatioii "  and  the  history  of  the 
North  Amcricnn  Tcstudiauta ;  thu  second  on  *'  the  Embryology  of  the 
Turtle,  •■ 

In  the  essay  on  Classification,  Agasaix  affirma  that  Xiiturc  is  but 
the  expression  of  the  thought  of  the  Creator,  and  thai  a  Inic  ulassi- 
ficatinn  will  be  found  to  be  but  an  unfolding  of  the  plan  of  creation,  as 
ttxpr<!a««d  in  living  realities;  that  tlu'sc  realities  do  not  exist  in  cou- 
Mquenoe  of  tho  continued  agency  of  physical  cftutcis  but  appear  suc- 
cessively by  the  immediate  intervention  of  the  Creator.  We  find  in 
Nature  a  progremve  serie«,  from  lower  to  higher  fonns ;  but  it  \&  not 
« tmironn  progrem  for  the  animal  kingdom  as  a  whole ;  neither  is  it  a 
linear  progress  for  the  brancht'S  or  oluwcs,  but  a  pnygresB  in  which 
eiftck  type  baa  usually  been  introduei'd  by  the  creation  of  species  bc> 
longing  to  one  of  its  higher  groups,  lor  the  earliest  representatives  of 
so^n  do  not  always  socm  to  bo  the  lowest,  Yet,  notwithstanding 
these  downward  steps,  the  progress  has  continually  tended  toward  tJie 
production  of  higher  and  higher  types,  culminating  nt  last  in  Man. 

We  find  a  parallelism  betwtren  tho  geological  stwoOMiOii  of  animals 
and  the  cmbryonlu  growth  of  their  livLog  representatives,  as  well  as 
•  p«rallelism  between  the  geological  sucoeesion  of  animala  and  their 
relative  rank.  The  earlier  types  of  animals  were  synthetic  or  pro- 
pbtftic,  forvshadowing  a  future  group.  Types  liki-wisc  culminated  and 
diMppeared  in  past  ages — a  feature  parallel  with  the  fact  that  in  cm- 
bryologioal  development  [larls  fnlllll  their  end  and  then  disappear. 

Regarding  Nature  as  the  embodiment  of  a  certain  divine  ]>Ian,  Ag> 
ants  aought  for  a  ctassification  that  should  bo  tho  «xpresaion  of  this 
plan.  Aocordingly  lie  basml  his  cUsaifioatiou  on  the  followfug  divisions, 
which  ho  deemed  covered  all  the  categories  of  relational) ip,  m  far  as 
tbeir  strncliiro  is  coni»'rned:  Jiranch«4,  or  types  oharaoterined  by 
Uieir  plan  <»r  stnicture ;  of  those,  ho  admitted  four,  Vertebrates,  Ai^ 
ticulates.  Molluscs,  and  Riidiati^s,  CtastM,  which  are  chnracterixed  by 
the  mode  of  execution  of  the  plan.  Order*,  by  tlic  degree  of  complica- 
tion of  structura  Families,  by  the  form  as  determined  by  slructurik 
0«fwm,  by  the  di^aiU  of  oxcoutton ;  and  Spedt*,  by  the  relation  of  the 
individuals  to  one  another,  and  to  tho  world  in  which  they  live. 

In  Part  II.,  Agassis  believes  that  the  Testudinnta  constitute  an 
order  among  tlie  class  of  reptiles  ;  that  their  essenttnl  oharact<rr  lies 
not  ao  maeh  iu  the  shield  as  in  the  special  development  of  diffiTcnt 
ngloRS  of  the  body,  thus  giving  them  thu  highest  rank  in  the  elaea. 
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The  ebield  is  partly  a  portion  of  tfi«  vkulotoD,  and  pattly  ta  mHH 
Uon  of  the  skin  or  of  tla-  wallw  uf  thv  boi]}-.  ^\ 

The  iie<!OR(l  volume  treats  eDtirely  of  the  embryology  of  the  luittc, 
and  U  illustrated  with  thirty-four  plates.  The  egg  originates  ftois 
betire(!it  the  rells  of  tho  stroma,  and  is  in  ittivlf  tbe  animal  in  ibe  £r>l 
LvtagM  of  development.  Thi.'  *'gg*  are  laid  once  a  year,  and  gtcwi 
'long  time  before  they  are  ftcinidated.  From  tlie  firft  eopaUlic>ii  to 
Ibi:  bying,  four  years  claptie,  doriog  which  tim«  ei^ht  copuUiioDi 
take  pUwe.  Hie  ■«gmemalioD  of  tbe  yolk  takes  place  daring  ilie 
paSMge  of  the  egg  through  the  ovidnet.  From  the  segtnentatkm  cl 
tb«  yolk  to  tho  period  of  hat<'.bing,  ihc  e^  poasM  throo^  thinf4De 
stagn  of  developnmit. 

The  third  volume  of  the  "Contiibolions"  appeared  in  IMO.inJ 
was  devot«d  to  the  cla>«  of  Acalephic,  the  author  tr«.-9ting  r^pviiiij 
of  tlifl  order  Clenophorv,  The  Ctenopkom  Agasaiz  divtd«>J  ioM 
throe  suborders:  the  Earyttomct,  embracing  three  lamilies.thc  Saf 
eaia,  with  tJiree  families,  and  the  Lobatt,  with  five  families.  1^ 
fourth  volume  of  the  "Contributions,"  in  l8flS,  conclitdcd  tb*  ia- 
tepbn,  treating  of  tho  Ditcophora,  Ilydroida,  and  the  Hvnu^o^  vf 
the  RiiiliatiL 

Of  the  more  rec«nl  lalmrs  of  Agassiz  In  connecUon  with  ibtUs- 
aeiim  of  Comparative  Zoology  at  Cambridge^of  which  he  wa*  lif 
director,  and  to  which,  in  later  years,  be  di'voted  his  whole  sttmtioD— 
it  is  not  necessary  to  speak,  With  his  joarnoy  to  Brazil  in  \tt\  tul 
his  later  expedition  from  BoHton  to  Ran  Franeisco  on  the  United  SuiM 
Coast  Survey  st«amer  Hasslt^r  in  I8T2,  the  public  is  nlready  sofitieailf 
familiar.  His  Ioai  days  were  devoted  to  tliv  eanse  of  education,  ia  U« 
catabliehment  of  a  school  of  natural  history  at  F^tukmo  bland. 

Of  the  man  himself  but  a  word  is  necessary,    Aa  a  natanlift, 

Prof.  Agnssix  wa*  unwvaried  in  his  devotion  to  his  farorile  pvnoitfc 

He  worked  early  and  late,  often  denying  to  himself  ihu  most  rnxmHTf 

rest  and  recreation ;  and  his  remarkably  strong  constitution  suslaiwJ 

him  under  a  strain  that  would  quickly  have  proved  fatal  lo  a  miasf 

lew  vigor.     His  niitid  w.is  preeminently  great;  gift«d  with  a  iroiid«- 

tiiilly  retentive  memory,  be  combim-il  ^th  it  a  power  of  gencnBa^V 

r«nd  quick  perception  that  places  him  next  to  Cuvief,  whose  dwciple 

he  was,  and  wliom  he  seemed  to  imitatA.    In  bis  methods  of  iiiTciug*- 

tion  he  was  perfectly  botii^Ht,  and,  though  many  might  differ  from  bia 

in  his  concluBions,  none  could  deny  the  absolnte  integrity  of  hi*  on* 

Tictions.      In  his  intercourse  with  his  fellow-mon  he  was  extnmdf 

atlhble  and  genial,  and  especially  so  toward  the  young.     Whh  ba- 

perience  lie  was  most  patient  and  painstaking,  never  wearying  ia  Ul 

efforts  to  aid.    Tolerant  of  t>;iiurance  where  assoeiated  with  modMtyt 

be  had  but  little  paticnc«  with  arrogance  and  ignorance  coinlnti- 

^is  Bludunbt  will  all  l>oar  wituoss  to  the  imvarying  obe«rfolnM(  sad 

H  .tdy  sympalhj  in  Itim  they  had  lc«i>od  to  look  up  to  aa  their  i 
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isnvtsct  or  soixkok  vpoy  phi- 

KMOfBT. 

rhlitboDgfatAil  little  work  on"R»- 
<!«nt  Britub  Ph'ilusophy,"  Prof. 
Huwin,  of  tbe  tlniTorwit;  of  Kiliu- 
Urjti,  bu  the  following  su((g(^tiVB 
fMHiu  npoa  tho  lutgoot  indi(utt«d  in 
tbt  pKMBt  titt« : 

"  tlonttTar  •amsitly  w*  tanj  oontood  for 
MdiiiuiianotPtilliuopUjuiibsU  kcsp  up 
IW  D^Uoo  cf  li  u  lomdhhig  roorv  tliui 
Unoi,  jl  III*  porpotaal  llabUllf  of  Phi- 
bi^bj  lo  DtodiicaUoai,  at  [ho  hacda  of 
Mmn,  l>  ■  bet  obdoiu  to  oil.  Net  ■  new 
•MlUa  dtooovrrf  can  bs  muli,  not  D  now 
tteUfte  ooDcvpllon  son  i^t  ibrcDii.but  it 
MnbM  B  dbturbing  icSueiit^e  on  tbu  t'ri>- 
Alt*]r*UiDI»f  tboujcht,  UDlVjiulini;  Kimiii- 

Mt  N«4|**t'B*IU  of  til*  put*  tn  •och  »thar, 

MM  Mfldttioa  of  Iha  uitof  thu  vlioln. 

SonHiMM  lh«  wtion  is  nltO'itl  r* volution • 

tj.   Vhat  ■  d*nafom«iit  in  nii'ii'n  Ulitu 

•kaal  sTC*7  thing  wbalwwvtr,  wliM  >  oiiiii- 

(tUiia  10  new  modM  of  tHaking,  uiitl  lo 

kalutittoripMoh,  niu*tliar«bi*DnH]ii(d 

If  tbt  prapvatioD  of  Ibo  Cop«miuin  A*- 

1     What   ■  wiroeli  lo   all   ana'* 

of  tboucht,  lo  ba  taught  that  tb«  lit- 

■■Ul  whMb  ouTHii  ua  rolato*  on  itaolf,  ami 

bMaaraaaaall  OORipiia;  of  cvUilial  bnJ'tci 

(bl  ferf»rm    tbnir  jurHoiliLMil   wanitirinKi 

tba  MID,  in  liau  of  lha  uliiar  BBlm- 

(iftb,  aoaORlinic  lo  wbinh  tlia  aailh 

w»  fac4  ID  tM  eiatt*,  and  lbs  limitlaaa 

willi  tu  tn*  WM  ons  ciat  apectaculut 

,  oomjuatJof  Ion  (DCotailva  and  in- 

*lp«Bd«««  apbaricat  traoapartacl**,  oigutc  lo 

wtat  nvnil  Um  «arth  dlnnultj  for  her  loll- 

My  phaanra  1    Uau'a  (honsblt,  aT«a  about 

Hiw  iTf  1 '  Ua  daatlolH,  could  not  but  be 

^pitad  la  aooio  raapMna  hj  chla  catiiiiul- 

^^^B  of  hla  tmagtOatloD  to  a  tatilly  new  <iiy 

^Fftiyjlnr  phralcal  Iraranult?  aud   out 

aMrtb'a  ahara  In  Ma  protaadlnff*.  .  .  . 

■"  It  la  not  «T«r7  itj,  bidead  nor  tror; 
tmti0tt  1^  ihM*  ««cBr*  inch  a  tmI  «oni- 
fUaay  MMagot  tfao  rsr?  alli  of  nion'i 
MMarOou  of  lbs  pbf  >i<*l  imlTens  u  Ibal 

ODt  ancaalor*  bad  ■«  rDluotaDil^r  to 
n  enlj  a  ocninry  or  two  ago.    BiU 


•varv  |[«niit»tion,  trtrj  year  brings  with  It 
a  quantum  of  niiw  ncluiitlllo  connptl.in*,  now 
auieiiliflo  (mill*.  Th>>  oraop  In  upun  us  on 
■11  ililun.  U  Pblbiopb;  to  lUnd  in  tlio 
nil  Jit  of  tboin  haughtlljr  and  auparcUioual;, 
lakliig  no  notloel  She  cannot  do  ao  and 
lli-n.  WhclLcr  ahe  knows  it  or  not,  Ihaaa 
arc  bc[  flppoinlad  food.  Stas  muni  vat  tbam 
up  or  porisb.  The;  do  cot  mtistitutn  her 
*italJl7,  anj  mor«  than  tba  food  ibat  men 
cat  eonitilutet  ihe  life  that  i*  in  thviii  i  but, 
JUDI  u  men,  in  order  nierulj  to  gontlnua 
nlivr,  loutt  reOeah  tbainaulTO*  tmiitiiiUBlly 
wit)i  food,  KO  Pbiloaoph?,  Ibat  *1i«  amy  not 
lall  down  amaciatad  and  dead  by  the  mj- 
■Idii,  iiiuBt  not  only  not  hold  aldof  flom  8o[< 
trnoR,  but  niiut  muanl  what  Solonca  brings  aa 
lier  daily  and  Uolioloiunutrinuinl.  WbUovcr 
dollnllioB  of  PhUoaophy  we  adopt — whollior 
we  coll  It  aluply  and  boaoilAtll/,  with  Plato 
In  one  paiaogo,  '  a  msdltatlon  of  death,'  ot 
aJopl  aomo  of  the  mora  labored  deflnitlona 
tliat  have  beon  given  eiptwilftoindioalD  It* 
rolatloni  to  Sclenoe — it  U  equally  ooitain 
that  a  pbiloiophy  that  ahould  bo  out  of  ao- 
cord  with  sny  asMirtained  Hirtitilla  truth  or 
lenderoy  to  tnith,  or  tlisl  rhould  not  in  loma 
effluent  manner  hanunnite  for  the  reason 
all  the  (lonooptionB  and  Inrnrrngtiona  of  mn' 
temporary  aeirnce.  would  be  uf  no  use  for 
nluotoi)  inl«llii(«ii0OK.  and  would  fxist  as  a 
nfuSK  for  oilier*  only  by  hnfTiraiipe.  Shall 
PhiIo-oj:hy  pralerut  to  rugiilai*  the  human 
*pirilf  nnd  not  know  whnt  Ih  psxtiraif  withis 
It-— to  anparvlvii  tad  dircrct  ijiuei^r  Ihiiiktngs, 
and  not  know  nhsl  tliuy  am  I 

"la  no  a|[a  aa  ennapicunualy  aa  in  out 
own  baa  Ihcra  bean  a  fmwdlnjt  in  of  new 
■oinnliflc  concepUona  of  all  kindi  taaierciia 
B  pnrturbtng  Inltitonca  on  Speculatlva  Pht- 
loaophy.  They  have  come  In  atmoai  too  tun 
for  Phlloaophy'a  powers  of  reception.  6ha 
baa  liatbly  reelod  amid  thcli  ihooka,  and  faaa 
not  yet  recovered  her  oigaiUbrlom.  WUblll 
those  ytnra  alooa  which  we  are  eogagod  In 
■urverina  tbara  hare  lisan  development*  of 
nnlivu  Briliih  aoimm,  nnt  to  apeak  of  In- 
Ruxnii  of  ai^inntlflo  idi-as,  binta,  aad  pioba- 
bililiea  from  without,  in  the  midst  of  whioh 
Britiah  Pbiloaophy  haa  looked  aboni  bar 
aourod  and  bawilderad,  ao'l  bat  felt  tbnt 
soma  ofliur  oldaat  ilatomantu  nhoul  horaolf, 
and  tomfl  of  lha  moat  important  ttfrma  in 
bar  rooabubuy,  roqulra  latx plication." 
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Iba  tratli>  bore  eDundatcd  cnnaot 
bo  tea  MreMly  poadeKd.  In  its  mix)- 
«ra  progroM  Scioitoe  li«>  been  eoo- 
itBotl;  wani«d  off  from  tlie  field  of 
Ptiilosopli.r,  a»  Imvingno  oonoera  wb«t> 
aror  witb  ita  inrar*  ur  UiIvtmU.  But 
iBdukoo  has  no  mof q  cliotM  or  ki^b- 
'  ribUHj  in  Kgonl  to  the  romilti  of  Its 
wort:  tbim  it  haa  with  regard  to  tho 
Lpbenomona  wbich  it  tuTMligiites.  If 
^it  la  to  be  aiiUVred  to  exist  at  all.  It 
tna*t  proceed  with  its  labor  of  ioTMti- 
gatingCMta  and  «*tel>lisluug  iirinciplM; 
to  what  condiMioa*  theto  will  load  do- 
pcpoda  npon  nobody's  preGareaec,  but 
upon  tho  constitution  of  tbo  oniverM 
iUel£  If  tho  i>vh«iii«  of  being  around 
us  U  8  liamionized  and  nnllM  ordM-, 
wbore  nil  the  ]urla  ara  In  reci|>roca] 
•7Uipetby,  tben  b«  who  «trika«  an  im- 
pnlaa  b  not  to  bo  called  to  account  fur 
tfae  tWMp  and  eompan  of  the  niiduls- 
tinna  whlcli  fuHow.  Seicneo  majr  be 
Oocnpiud  in  h«r  legltlraale  dot?  with 
I  nmple  Uborntory  cipcritiicnti,  nnd  m> 
labUsb  retutts  that  will  ibrlll  througb 
■D^faorosof  IhoaKht,nnd  rciU!li  to  the 
WiJ  core  of  philosophy. 

Su<^h  a  step  wa«  tftkcn  in  the  lost 

cvntiirT  in  niahliabing  the  Uidcetruoti- 

bllit;  of  mntier.    The  problem  thnt  bad 

ibaflled  philosophy,  for  thonsaml*  of 

I  years,  was  settled  by  the  experiment«T«. 

[The  truth  which  was  InaccvMlble  to 

spcctilatioa  wm  nrrivod  at  bj  the  phja- 

ioisU  onil  ctieiuists.    ll  hnd  been  be- 

lIcTed,  forceotiiri«ii,  thnt  in  the  chan^ccs 

of  form — the  a|>|it^uruiiccs  sud  diup- 

pukranocs  of  Natnro — existence  itself 

was  implicated,  nnd  mutter,   the  sab- 

tftratuirj  of  being,  was  rontinoalty  ore- 

Med  and  destroyed.  The  poetic  divioa- 

don— 

"  The  otvnaX  Psn, 
BiJoth  never  In  Dn«  sbqie, 
But  forcitr  dolh  uscops 
Into  new  forro*"— 

only  hocniiM  «  demonstrated  tntb 
when  the  nieotianlca  bad  perfected 
the  chctnirnJ  balance  nnd  mnde  it  po«- 
•Ible  to  pnrtae  the  uonrao  of  material 


iransTomntloDS.  It  was  (be 
tlint  tbu  old  belief  in  the  daatnic 
of  natter  was  wltliont  foaadalloii,  Hi 
that  thfi  |i(ii«ii[iiii  II  iifmstiiiiililiiiniiili 
through  aU  cbaagee  of  fonn  was  ds- 
moiMtratedbyeTerypsrtioUofendnes 
that  bore  upon  tbe  case.  Pbilosophy, 
wbicb  aim*  at  tbe  doopest  esplanxtfan 
of  the  order  of  thio^  nronnd  m,  if  II 
baa  any  aim  woKh  porsnuif,  thns  d»- 
rlved  a  new  datam  from  tbe  wort> 
shop;  hot  how  foolifb  to  asaame  that, 
iiKJaborating  it,  the  chcmiita  were  in* 
s^red  with  any  pnrpoee  to  trench  npon 
the  doonaiu  of  Philosupby  1 

Bitt  this  nsearcb,  whkh  <»M  fa 
tbe  establish  mwit  of  the  law  that  m^ 
t«r  la  IndestracUble^  was  but  an  eppre*- 
tioeafaip  for  det^rer  and  more  deficste 
invcMlgaiioDB  of  the  aanw  kind.    TV 
no  of  tbe  balance  led  to  tbo  diwomy 
of  qnandtallve  ehcmlatrv,  tbe  blcbad 
phase  of  tbo  scioocc,  sod  strtngtbtaed 
the  mental  bahit  of  reganUng  phcaonf 
cna   in    ibeir  qnsntitativ*    relatioiK 
Matter  is   not    only  asao«lstcd    vttb 
forces  bnt  It  b  nanUeMod  sad  Lnovn 
throagb  its  csaential  and  instjuraUe 
aotlTttlea.    It  b  not  only  detcnalMl 
by  iU  forcoa,  bnt  it  b  iBMaimd  hf 
them.    The  Ttry  Instmment  by  nUck 
natter  was  prored  to  bo  imksimeliUt^ 
was  bnt  a  device  fnr  ahowiuK  the  csik 
■tant  relation  of  materbl  bodlei  totbc 
force  of  grsTlty.     Coheeian,  aCiiiy. 
beat,  light,  and  mngnetisin,  an  hnldr 
nstnio  affoctkna  of  nulter,  whld  m 
involrcd  in  all  its  ebaoBes,  sod  it  «* 
simplr  tneTitaUe  that  when  one  <}^ 
ment  of  thing*  was  prorod  to  be  • 
e^utislly  indeetrnctlble,  thnnigh  enq 
mutation  of  form,   tho    ««me  iBf^ 
should  be  pr«fee<l  In  npanl  to  tlsi 
cbaraclcr  of  tbe  other  forves.    Kit 
nrally,  and  quite  neceaanrily,  the  diS' 
ciplincd  sMcntiSo  thinkers  of  dito- 
eiit  countries,  with  no  knowMf*  of 
e*eh  other's  porposcw,  and  proeMAw 
from  different  points  of  view,  wen  U 
to  eoyaicowitb  tho  esperiBenia)  pre^ 
lem  of  Uie  qoantllatiTe  Int 
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IbiHlMidwIbrooa.  TliocoinMiinuioo 
eftUi  WM  niOClmr  *(«|>  fomrarit,  of 
Ih*  (TMtMk  pOMiblft  tmpnrtnnoo.  It 
«M  ilioirQ  Uiat  tli«  pliyaiosi  forces 
m  u  obedient  to  qaantitntivn  Uwa  n* 

■Mtcr  ItMir  Ii4d  be«U  propfrd   to   bo, 

ind  ibsl,  whilo  thity  ato  mutually  con- 

Rrtibto  into  Mch other,  (uruo,  like  ntut- 

Hr.blndeAnuitlUalii  iUDsinro.    Tbo 

niMtu  forms  of  energy  bj  whiob  ef- 

ImU  are  prodacod  la  tbe  sarroundlng 

w«fU,  altliausb  elidnging  iDeef>Muitl,r, 

•ws  diaooverod  to  b«  Dover  oreutod  ftnd 

urer  aoDihilBted.    With  tlw  cTidt^noe 

lint  tnrj  form  of  force  U  ilcrirc-d  fruiw 

iORM  proOiiitinit  form  of  it,  the  hope 

•fa  mechmlwn  gutetsting  ita   uwu 

|0*«r  perpAtnaOj,  pawod  airaj  ftinonz 

faipo«)tMlit!eit,  and  the  Mi«uoe  of  forou 

knaine  llmtied  to  problems  of  trans- 

Ixiiwliaa.    It  er»  modi  to  lutvo  ex- 

flodedl    tbe    foUacT  of  the  fier()etii&l 

■MImi,  npoa  whicli  the  ingDnuit;  and 

vmIiIi  of  ^ooMleos  had  been  iraMed, 

bit  it  «aa  fer  mere  to  hare  noizoil  npon 

■  |iriitoii>le  o(  Katnre  vbich  Dr.  Fiirii- 

igj  conld  pf«iioaneo  to  bo  the  hi|[hiMt 

liriaphyainliclMceirhicli  our  fucul- 

tkt  pwmit  n«  to  pcroelro.    Adi)  nre  the 

beoTeren  of  Ibie  ptiudple  to  bo  bold 

•Moontable  for  tlui  renoli  and  piny  of 

Ki  applieatioost    No  doubt  n  tow  of 

ITttvre'e  a«tiTitiwi,  tbo*  snpreme  and 

tei^xtendio;,  o&uuol  be    limited    to 

Oa  field  of  pbrHcal  pbeDonetuL    Tbe 

pobabilitiM  are  rtrang  that,  irherever 

dbeta  areprodiioed  in  degree*  of  more 

or  laai,  llvejr  are  utriotlj  ctinfomuililo 

to  4«antltalivo  conditions,  aldiougb  ibe 

proof  of  it  maybe  indirect  and  dilSfliilt, 

nd  ozaot  reenlte  quite  nnnttuiuable. 

Ba4  with  tbif  point  wo  have  here  no 

eoaoeni,  and  asiiy  saj  that  It  ii  no 

boriao**  of  Sdenoe  if  the  law  be  found 

to  parrade  donufaM  of  tbooght  wbicb 

FUloeopbr  luu  hitburto  chiimed  to  be 

•solaaitrelr  her  own.    Xor  b  there  any 

jMtpwnd  for  armifininK  men  of  (ol- 

•nee  m  tnaagrearing  tbe  proper  limit:! 

•f  their  Inqnifiea  tt;  pnrrainx  the  prio- 

eipio  of  tbe  eonaerratlon  of  energy  into 


tb«  sphcrce  of  life,  mind,  nnd  aocial  ao- 
livliy.  Soknve  could  not  urade  the 
nccc^sitr  of  (inieritiit  upon  tbo  earlier 
(itep§  of  tbe  invc9ti)ration.  uuy  more  than 
it  can  now  evade  tbe  necenf^iCy  of  pur- 
ddin^  it;  aiid  it  wuold  be  a  Hurlhier 
proceodinK  on  the  part  of  philoiopbeni, 
grHlufullj  to  accept  wlinl  sbc  coutri- 
butefi  for  their  n»i\  rather  than  to  r*iMi 
an  outcry  againit  the  •cicottit«  for  io- 
lorforin^  with  matters  wblcb,  it  Is  as- 
euiiitid,  <Ui  not  belong  to  tham. 


AKOTBKK  ■^ afBXUKHCIlVSaEKr 

Tub  n'ortc  of  putting  down  Herbert 
Spencer,  whinh  bat  been  going  on  tbc^O 
dozen  yean,  still  ftouruliM  and  tbreut- 
onii  to  boconic  a  rogulnr  occupation. 
Obaoore  mt'n  are  muLiuf;  repiitutiona 
right  and  left,  and  fnmoui  racn  nra  add* 
inj;  to  the!r  laurels  by  tukhu  down  the 
groat  philrwophcr  on  all  siilcJ,  If  they 
do  not  aucoeod  in  ^ttiQic  him  out  of 
the  way,  tbiw  branch  of  eritiduii  may 
•fruw  Into  a  thrifty  buMucsd.  Wbu  shall 
bo  fcrL-ateat  in  tliio  little  but  inerctuung 
kin^^oiu  of  orttlcUiu,  ll  la  as  jet  pretax 
tiirp  to  eay,  nlthonKh  symptocns  of  gra- 
dation in  the  huuorn  of  the  ireric  are 
bcK>i>i)>i>Xtot>cdi»Glo«ed.  Weciplalncd, 
some  time  sinoe,  iu  tbe  Muxtolt, 
that  our  friend  i.ief'^bild  had  brougbt 
forth  a  big  buolc,  wbii'h  viva  evideatlj 
designed  to  interrupt  Mr.  Hpcnosr'e 
phlloeophloat  uartwr.  He  did  iiot.how- 
evor,  binwclf  ajipiro  to  tlio  diatinction  of 
wiping  him  out,  but  astignuil  that  high 
funetion  to  ProMdont  Porter,  of  Talt^ 
whom  he  ranked  as  tli«  great  "Spen* 
oer-ora>her."  Mr.  Liofcblld  won  Id 
probably  aptonl  to  othen  the  minor 
grade*  of  cxtinguislicrs,  upiwttcr<i,  de- 
prcsscrs.  etc.  Meantime  tb>.>  work  may 
l)o  ospoctcd  to  proovcd  vigorously,  Al- 
though we  olYen  bear  that  Mr.  Spuncer 
ho*  at  lait  boon  qnito  demolished  and 
put  on  end  to,  ho  aeeios  to  be  still  alivo 
and  In  a  very  vlgorons  oondllioo,  aa 
the  nrticio  replying  to  t1i«  Qaartvig 
Reviewen  In  our  present  oQiuber  will 
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aUcat.  The  lat>l  Mpiruul  for  gbr?.  In 
the  Sficooar-cninliinii  lino,  it  ono  Alex- 
AndftrUibtMin,  liithertagxiUtleMorCuDe, 
wbMo  ooiilan^ht  I*  oontalnwl  1b  a  lst« 
Dumber  of  thv  London  Academy.  Till* 
periodtcnl,  It  maj  b9  r«(narkod,  wm 
•Uctod  k  few  ]ri«n  ngo^  with  so  Oxford 
par«n(Bg|«,  u  an  organ  of  old  rabUab? 
•cboUnhip  ■ml  (imIcm  lore  gvDerallr, 
and,  bavlng  been  knocked  about  among 
dtfTcrcot  pnUUhen  as  a  bod  apccnln- 
tiOD,  DOIT  ttirca  up  In  now  bands,  aad 
tJi«  tnuuition  U  si^iaJiMd  b;r  tlic  [imik 
Mt  MUj  at  tbc  nse  of  tbe  critical  lealii- 
tns-knir«. 

ConKloDs,  perliapg,  of  tli«ironlile  li« 
Um  licoTi  cfliiiiat!  to  tho  critical  tnutr- 
nlly,  Hr.  Spenoer  hse  btvl?  tjian^d 
hi<  Lictl««.  In  bin  former  works  ho 
«xpn>ei«d  LU  own  uplnlunt  rvrj'  frtclj 
on  Torioa*  nubjcci*,  nnd  it  U  thoie  that 
bare  bo«n  tli«  ottjoct*  of  attnck  bj  tbc 
innrcaaing  crowd  of  hi*  aauilanta. 
Tlwy  hare  t>bo«n,  in  a  manoer  pttrfect- 
Ij  conduidvo  to  th«miidT(ni,  tliat  hia 
viewa  art  WMik,  rouliih.  i-rroiii)uiU,faI«e, 
■b«nr<d,  dnn}[orniiis  and  wirkod.  And 
»o  L«  haji  now  niuji-  a  lioolt  i-untaininit 
no  opinioDS  of  bio  own  nt  nil.  It  is  a 
work  Mmply  of  fiK't*  ond  authoriticn, 
and,  &»  if  »erii|mIonKlT  to  avoid  roiulDg 
Ibvireof  biKHOi-mivi,  hv  hired  a  man  to 
wriln  out  tho  fiM-t*  and  ropv  tlip  an- 
thoriiit'S.  Uis  owu  agency  wosliuiited 
bar«ly  to  drawint;  up  a  plan  of  prMUi- 
(atioii,  wbicli  Ilia  imiBtaot  woa  to  fol- 
low, and  he  indnltrc^  in  not  n  word  of 
comment  upon  lli<.-  iLhIciucdI*  tlint  lire 
made.  Bat  all  in  vain.  Alvxander 
Oib«on  bunlB  biin  ou^  even  in  thi»  city 
of  refQfie,  and  !■  bound  to  omtli  bim  all 
tiM  sftinn.  \^\  n«  mtlier  np  Uie  ftag- 
mfrala,  and  nee  what  remain*  aR«r  tbia 
loirt  n>»nnlt. 

Ill  T«vicwins  tli«  "DwcripUvoSod- 
olory "  in  the  Aaidtmj/,  Mr.  Gibson 
niAke»  two  points,  uhichurv— _;fr*(,  cliat 
tlieeoropilntionoffRcMbTSpeneeT'eafl- 
cl«t«Dt,  Mr.  Ci.llicr,  in  biidlydone;  and, 
tefond,  that,  if  il  bad  been  wolldone.  th« 
work  would  slill  be  good  for  nothing. 


Mr.  Olbaon  be^u  by  ■ 
tatioa  that  la  qidM  mialcadiae. 
aays:  "It  ia  cl«or  at  a  ^jog*  thi 
tbe  work  tboa  ODdenakvn  [•<•»<' 
grMt  magidtnde  aod  diffiealty;  al, 
when  on*  eonaldera  tb«  Ugh  itfOt 
tlon  Mr.  Spencer  baa  ac<inir«d  by  Ui 
Moiological  tbeoriea,  It  aeqniree  a  re- 
collar  Interert,  a«  it  wiU  tim  to  ib<« 
the  natnr*  and  vaJna  ci  the  naieriii 
wfaicli  he  baa  ned  for  ooMtracSifer 
icMing  bl<  (pfvnlatiotiB."  Tlie  inpli» 
tlon  here  la,  tli>t  Mr.  &p«n«cr  kn  fiat 
tbcoriwd  and  ipeealaMd  npeo  wcU 
(ineetion*.  and  tben  aoagkt  for  beta  le 
support  bi*  riewa.  But  Mr.  ftfrna^ 
social  phtloeopby  bo*  nmr  yet  Uea 
developed,  aixl  tbe  collectioai  cf  seda- 
logiottl  data  wbiob  waa  cooBBKiMd  he 
ycaira  ago  t*  designed  •»  Use  fbvndOlM 
for  general  ptinoiplea  yet  lo  be  fcitnJ 
tron  tbeoi.  Tbe  relation  of  tb<aeHs- 
teriala  to  lb«  use*  for  which  Mr.  Gfnea 
himself  propoBM  lo  employ  tbenesBWi 
therefore  bo  jodjied  nntil  bla  priodplM 
of  aooiology  are  worked  out.  Mr.  GiV 
son  Inrerla  the  Imth  of  the  cise.  1m 
Mr.  Spancor'a  estenair*  ceUedkaaid 
classIflcatioD  of  (iKts  were  iMt  mail  le 
foatain  pnrt  i>p««nlatlon«  b«il  as  s  foi't 
to  Allure  tbvoriea. 

In  Jnd^g  of  hIa  undertaking,  h  b 
trnporlant  to  reraember  tbat  Mr.  Sf*- 
cer  pahliihed  flrat  tliM  dhitieii  ef  ft 
wbtck  in  most  open  to  etiiiciani:  iM 
it,  he  daale  flrat  with  tbe  eocU  tie- 
tneota  of  bis  own  enfrntry,  ihe  hi«toiy 
of  wblch  le  ganerally  tamSBir.  It  ■• 
al*o  not  to  be  forgotten  that  kk  ato 
was  to  bring  forward  joat  tbat  ote 
of  (hcta  for  whtcfa  historiaaa  bare  carri 
ibe  least,  and  <««ic«ciiiiig  wfaieh  IImt 
alalctncnt*  hare  be«n  iHoa*  looaa,  ears- 
Ims.  and  conSictiDg.  Added  te  ^ 
the  work  of  colloctloo  aad  amaceasMl 
had  never  bvfore  been  attrmpled.  ui 
Mr.  Spntirvr  had  to  work  ^  a  trtenetf 
in  tbc  field.  It  is  abo  oota^nrthy  lU 
tho  p}en  nf  tlM>  work  pr«>clnd(d  iH  ea- 
ptaiuilory  eumineiit.  llial  sneb  a  *oA 
~a  work  of  "great  na^tlsd*  ad 
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ally,"  •*  Ur.  Gibion  aDoim — caq- 
I>e  fre«  from  error*  i-i  ubvious.  and 
from  all  tbe  totegmafi  cimwi  it  in  pa- 
aolUrl;  espowil  to  IlI■al^^QpuIo-J«  criti- 
dam.  Wbsn  Ui«m  coDi>id«raT.innii  nn» 
takon  into  acoovBi,  Mr.  tiibiou'i  cmo 
li  •ll«f«d  vrrora  i&  th»  tabiiUr  Knta- 
meatii  on  tba  port  of  Mr.  Cul)i«r  is 
finplv  pliIAi].  tld  ali-coloran  tearoli 
br  fl«ir«  and  dcfocU  yield*  tiM  follow- 
tng  ontcomr. 

Ur.  Colll«T  •Dt«ra  Ilia  naraeroaa  and 
•viad  facta  in  tboir  propvr  relittionii 
la  tb*  UbiM  ta  the  moa  cuaAvrntvA 
\atfiiMga  poinblc,  u  he  vim  compi'Ilvil 
t>  da  by  tlia  naliim  of  liie  pri'-imlu- 
liM;  bat  tliia,  of  oonnc.  affords  .Mr. 
QibaoB  aa  opportunity,  which  ho  duly 
iaproTM,  l«  eoRiplwn  of  tb«  want  of 
uplanationa.  For  tha  clasiiiied  focitii 
Itr.  Collkr  t^rta  In  the  accoinpauy- 
iag  t«xt  the  «xaet  word*  of  tlio  au- 
ihorftiea  whieb  h«  baa  lbUon'«'d.  and 
Ir.  Oibaoa  ho*  no  admiration  for 
Anointed  "acnfM.'*  Mr.  Collier  has 
Mada  quotationn  from  aboni  one  tinn- 
drad  nnd  »*v«nty  worku,  which  wuro 
of  eoarM  tonxht  a«  ttia  best,  and 
akieb  tli«  intclligDnt  rendor  will  too 
MOiprebead  the  jtreat  maaa  of  anlhen- 
lie  Engliak  htatotj.  Mr.  OiI»on  im- 
paaekaa  none  of  these  authurltiiw.  but 
nUicnaly  dUcrodita  tlio  whole,  di'nkr- 
bglhot  lh«y  "are  not,  ia  the  hiatori- 
c«l  MOM  of  th*  word,  anth(intip!>  at 
dl.''  Thl^  of  courae,  ii  iiiaro  ^vot- 
tloB.  Tba  "hlMorical  aeose"  can  be 
nothing  «)•«  than  oommon-ieiiMi  ap- 
plied lo  hltWry,  and  that  ean  only  re- 
^■ra  IIm  compiler  to  loek  th«  bc«l 
'frtiHt  aooreea  of  Information.  If  thu 
rajnlar  biatorinns  have  failed  to  ftir- 
nilti  it,  it  mnat  be  (calliorod  from  other 
and  acatt«r*d  aoarcMii.  Mr.  Spender's 
laUaaici'a  atron^r  evidence  of  hulntt  n 
fokhhl  reflex  of  ihDaooial  aUt«.  They 
ara  fill!  of  inipa  where  information 
Maid  not  ba  anppliod;  and  the  but 
■Bthoritiei  eitaol  1ut«  Iwon  diligently 
obed  for  lh«  (tatemeata,  naiuM  and 
ibeiBgBareAilly  giToo;  wbatniore 


can  be  rooaonably  a^kedl  .\1t1ioiiKh  ha 
does  not  atlniupt  Lu  sLuw  wheruiu  iha 
authoritict  oro  untrnaln'oriby,  ho  briea 
to  make  out  tbree  or  four  iiutanoea  in 
which  tho  ijiiotatioTiH  are  IDSafficiant  to 
juBijfy  theat4il«uieuta  bnaed  apoa  them 
ia  the  table*.  Again,  he  aoya  there  Is  Do 
dear  trace  tliat  he  (Mr.  ColUvr)  has  any 
perception  of  th«  relative  value  of  tha 
different  fiioLa  h«  ha.i  cumo  acroM  in 
the  one  hnadred  and  seventy  Tulnmoa 
which  lie  hoa  connultnd.  Ii  in  but  Joat 
to  &[r.  Collier  to  eay  that,  while  bo 
baa  quoUd  one  hundred  and  «eveaty 
vulu[u<;s,  he  lias  eoarallrd  a  fur  InrKcr 
number,  and  It  la  a  aniBcl^nt  ru^dy  to 
-Mr.  Gibson's  iusiimution  rcftardinK  Col- 
lier'* dtifective  '■peroeiitioii''  of  tha 
rchitivo  values  of  hi«  foeta,  that  their 
valuation  was  not  his  busiueoi,  nnd  if 
•ORio  are  more  volaabla  than  othen  he 
could  not  rcry  well  help  it,  Mr.  Sp«D- 
ccr  hni  pointed  out  in  his  pr«fac«  tba 
difBo'ilty  of  reduolug  suoh  multifariona 
dctaiU  lo  a  tabular  «talnnient  In  parnl* 
lei  culuiiinfi,  whih-  tlie  advauce  of  soci- 
ety eon»tantly  givM  rise  lo  new  ele- 
iiiUBts.  The-  t-xi^'ncici  of  the  cloaiill- 
cation  required  thai,  to  a  certain  ex- 
teat,  diverse  though  kindred  facta 
should  be  Kronped  togdher.  But  thia 
doca  Rot  proteol  him  fW>m  the  hyper. 
critiral  Gibion,  who  c-nrps  at  Ibe  dia- 
tribuT.ioD^  and  thinks  tbul  "most  of 
tho  information  nnder  tbo  ho*!  '  Mor- 
al*' ou^ht  lo  be  Irausfvrred  tu  theheail- 
ing  of '  Law  and  Politics ; ' "  while  the 
diversity  of  objeots  that  Mr.  Collier 
has  inolndod  under  the  head  of  '*  Toola 
and  Implements"  is  gravely  pointed 
out  In  the  array  of  objeftious.  Of 
Mr.  CaUier'*  omiMiuns  this  keon-eyed 
critic  has  discovered  one  which  b» 
duly  ehrooic^lea :  it  is  thn  failnrn  to 
mention  '■draniatic  poi'lry."  Mr,  Gib- 
son i<  caplioun  over  the  dcliirielioy  of 
the  slatemeots,  and  thinks  that  mora 
fjtcta  arc  wonted,  lie  says:  "Itwonid 
be  the  merest  Inipertineoue  fur  Mr. 
Sppucpf's  sooiologicnl  »CiidcDt  to  draw 
conchisiaoJ  from  euob  inisernhla  data 
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M,  fvr  eiunpUs  •»  aflbrdcd,  ia  tfaa 
case  of  Gnflbh  rrilgiow  W<tt»  ud  n- 
Iiendilone  from  th«  Draid*  M  Ui*  Gor- 
haiii  Motrotenj,  itUIub  Ibe  linibt  cf 
somt  eotniRfw  sn  inch  wido."  T«t,  i& 
tliMO  Mven  toog  celaBiBi  of  eoinprMaeil 
•taUmeDts,  with  tbe  oofikHn  antbentl- 
cattDg  vsIraeU,  Ui«tc  m  a  Ta*t  unomt 
of  Taliubtu  (Ikoogli  w«  suspect  to  Hr. 
CiibMo),  of  Dnpnlalabl*  mfbrniation,  as 
li«  r«tnnu  to  tbem  tcalK  and  ai^o  willi 
nnboppj'  CMnmcnU.  Utit  ft  U  to  bo  r«- 
ineiBber«d  ibat  Ur.  Spoiuwr  U  for  from 
propoainit  to  formnUM  •  H>doloi(lcal 
eol«c«  on  ibe  bnoia  of  ED^iBb  pxp«ri- 
diM  alono.  Tho  fJu  of  hiH  work  era- 
brncM  all  t^pM  uid  grsdea  of  tfac 
•ocinl  >utc,  nnil  i»  so  coaqtrehoariTe 
that  it*  complete  publicaliou  is  (tiU  a 
iiuit«r  of  qnaMlon.  Mr.  Gib«oa'i  com- 
plaiota  nt  l)i«  pauril;  of  llic  mntcrinla 
•r«k  tberoforc,  quiio  gratnitouti. 

Sneli  b  til*  qnalitf  of  Mr.  Olbaoit'e 
crltic«]  vorfc.  It  t«  ttpproacbod  in  an 
ugljr  (crnpt-r.  and,  a  r«w  p«4tr  in«ocur«- 
MM  nd  dofoctfl  bMHjt  foutxi,  tht>  most 
abmmt  char^  are  made  and  Ibe  wboU 
work  dadfuroit  nnvortliTof  oonSdmoo. 
The  oninplt^Io  bronk-down  of  hb  coso, 
sa  far  a»  Ur.  CoUI«r  Is  conoenicd,  af- 
ford* excellent  cTiilenev  of  the  jmlff- 
iii«nt  and  Adellt;  with  nhloh  the  tMk 
boa  been  r-xecDtcd. 

Mr.  Gibsiin's  second  point  Is  that, 
"even  iiippoMns  that  Mr.  Speneer  had 
got  theni  <Ui«  tabloa)  dooo  with  as  great 
ATCurnc;  and  inteUigcneo  a*  poasiblv, 
tLi>;r  ironld  Mill  b«  nftelMS."  But  irhj 
expend  */o  nmcXx  vtoiona  inKennitjr  in 
flndlnf  defects  in  an  Inlrinsicallf  vorlli- 
Icas  thing}  OoovonldnnturaUf  anppoM 
that  this  Bi^cond  point  would  hare  been 
taken  np  tiril,  liccaunc,  if  cstnbliihcd, 
th*  former  Inquirj  would  fau  HU|>«r- 
fiuout.  [tut,  if  we  aik  for  the  rcimons 
of  this  position,  Mr.  Ulbsun  tviaoly 
deotinoB  to  give  Ibcni ;  oa\j  remark- 
ing  that  ''we  have  had  too  uiucli  al- 
ready of  the  tendency,  on  the  part  <A 
ttamsm  of  social  and  other  eolanoea.  (o 
deal   ■Dprrfli^inlljr   with    hiltorj."     Br 


tbo  fraMinofariMcw,  w«tii|po«d 
Ur.  OlbooB  «>■  obIjt  mt—  ifcoaa  \ 
vatora  of  adaBc*  who  ori^Bat•asi(^ 
gnaiae  thia  kind  of  knovledgc,  and  tb 
npaliot  of  bis  eharfc^  tiivrcfere,  I*  tlB 
Um  adMilfSo  method  of  tfaid;iiv  U» 
tofj  >•  tnpwfleial.  Thia  t^m*  ih 
ijucalioa,  *>  That  art  Um  d^h^  si 
what  the  thaOowa,  «f  Ustot?!"  Of 
tha  deacriptire  eoclology,  one  of  Ai 
mo)(  efflineot  autburitica  in  EngtB^ 
Mr.  E.  D.  T;lor,  wrttea  In  .Totwr: 
"Su  mneh  infonnatiao,  aawbtwj. 
with  10  tittle  mbblah,  haa  Mi«  W 
fon  been  braaght  to  bear  on  the  4^ 
rclopmont  <tf  EngUali  Inatttstioaik"  ii 
it  the  inforatntion  eooecralnf  tfce  "if- 
reloptnent  of  En^Ui  tnaUtvtwM"  ttd 
ia  the  anpcrflesal  elnnrat  I  and  Is  H  tk 
"rabUsk"  (hat  eoaaUlntea  tba  pp- 
found  element  vantiof  In  Mr.  ^r*' 
cer's  plan  I  There  are  two  nxtlMdi  A 
doslinft  with  history:  tlia  old  DwtM 
of  ehroDlole,  narration,  and  atory-td- 
ing,  wbirJi  wa*  in  TogM  baftm  adsoc* 
aroM;  aod  the  later  or  teieRtKcnMCkd, 
which  ikiuH  at  Ibe  diaoorcr;  uf  udral 
law*  anonc  historic  pheiKineiiL  TW 
oU  method  occupied  itaalf  wiA  Ifcc 
r«fiatratloa  ofiarface  elTetta,  and  vhl- 
eter  happened  to  be  nppermort  wA 
obtmsiTa  ill  any  place  or  period.  It 
waa  a  biography  of  tbo  Mitf{DcaaB 
flgurea  that  chanced  to  emerge  sail  t» 
oupj  paasing  public  attenttos.  Il  «« 
fill!  of  tha  doluga  and  aajiingi  of  lorW' 
esgna,  generaht,  drplomatirta,  ind  paft- 
tloians ;  iWll  of  their  gwodp,  rindris*, 
and  erimea;  the  details  of  war.  tfai 
qoarrelfl  of  factloBa,  and  the  inijgass 
of  ambition*  familica ;  a&d  k  has  rtf- 
aisled  of  ao  ehaotio  nd  incobcnnt  «d 
tntemiinable  a  niaaa  of  detaOi  of  But 
sort,  that  iU  ciitllTa«on  aco«t  the  Ucs 
thnt  th«r«  ia  or  erer  eao  he  aay  that 
lilie  a  actenve  of  history.  Thl<s  *>  •op- 
pose, la  to  be  lakii-n  as  the  deep  [wi 
of  the  anbjcct  — it*  profondity  bcini 
doo  to  the  fact  that  it  cannot  he  re- 
duced to  order  I  On  the  other  hsoA, 
aeleoce,  which  fans  diaoloaed  the  eptfa- 
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tioo  of  Unr  tbrosgHoat  all  tlio  work- 
bfiof  NaMre,  hm  eotumd  with  ita 
avr  mcthnl  Dpon  tb»  tlody  of  *ocioty. 
Ili«L»l  duvs  tliftMMUl  »truvliir«  con- 
nil  vhat  a»  tka  uaurc  nnd  Imvn  of 
iliKtiviti««t  wbsl  ftro  lli«  rouUiliuUH 
DfiliieT«lopia«nt?  Tbeee  ar«  iU  prob- 
taot.  Sdenea  alvrcja  begin*  with  tho 
obHrratloD,  d*t«nii]iiatioii,  and  cla«al- 
foika,  of  faoUr.    Thi«  in  it«  finit  m)- 
BafUdft.    To  K«t  at  Ibe  fiioU  nith  the 
ll^iMt  eorUintj  aod  th«  groatMt  vx- 
•rinn  and  fuUiMU  that  are  jMMible, 
iilb*  primaiT  ai»d  inviorable  doty  of 
tta  trae  adeiitillo  iuiguircr.     To  put 
tUw  beta  in  tbur  proi>«r  roktlona,  su 
H  to  draw  froon  them  tbo  priociploK 
ttA  laws  by  wUoh  ihey  are  gov*rneJ, 
klka  aaMnc«  of  nAicictillfl  mnthnt),  and 
mUalCr.  Speni-er  hiw  riguroiuly  cou- 
fcfid  bj  dcroting  n  iinpurnlo  and  ex- 
Uerfn  work  to  tlie  i]at«iiiutkod  data 
Hat  «r«  ntc«MU7  for  valid  rossonhig 
■fOB  Mcial  Butyecto.     All  this,  a^ 
Ur.  Gibaon,  is  of  no  lue,  becsoae,  if  H  is 
"den«  with  ■>  firoat  accuracy  and  intftl- 
■feoM  at  poasibU,"  il  is  »tdl]  wortliko* 
boa  ita  mpcrfii^inlity.     And  ko,  conrt 
Kroliliea  and  tli«  Iruiojierita  and  trivi- 
dUaa  of  p«r*aDaI  incidaiit  aro  tli«  d««p 
Tiinjrr  for  whleb  the  "tiutorical  aeoio" 
iH«t  tnaktt  rMoafch,  while  th«  Inrta- 
tifatioB  of  priiMdplea  and  lawn  in  the 
woHblaaa  work  of  Hhallow  soientisCg  I 
lUat  will  do  for  Ur.  Gibaoa.    L»t  him 
to  Ikla  duit-h«l<8  and  rubbish- 
Vm,  and  eqjoj'  their  obacnritic*  and 
MiftiBkiiia  as  lti«  proftioditiijs  of  bis- 
ter;.    W«  tfaould  not  bam  tao<ld1od 
vUk  bim  OD  bla  own  account,  but  Mr. 
Bpnoa*^  work  U  a  elialtcng*!  to  his 
^•rtr.aod  w«  wore  ioterMlud  insuciut: 
,«bat  Ihej  would  do  sboot  it.    Th«Ir 
fhaapioi)  haa  done  the  bu>t  tuid  the 
Mir  ttiiaft  that  he  could,  and  tliat  Li  to 
hie  atlAclc  npen  S[)L-uccr  into  a 
Bpon  sdeooe  itaelf. 


;  reprodooa  on  aaotber  page  tho 
tMt  (OgsMtln  addrem  of  Hr. 

TCL   IT/— (0 


Ueargo  Ripley,  apoa  Uylog  the  comer* 
stone  of  tlie  new  Trihviu  ImildiDt;.  It 
wtM  fitting  thnt  tbo  papvr  which  was 
founded  by  Mr.  tiroulcy,  nnd  devoted 
to  proi[rc««ive  Ideas,  and  whi«h  baa 
liud  so  <rido  nn  inflnooce  in  odaoattng 
the  American  people,  now  that  tU 
fuundcr  and  mattrr-tplrlc  has  paiaed 
away,  should  be  atiluiiinljr  rodcdicated 
to  tbo  cORtiniiod  advance  and  JilluiioD 
of  liberal  Iliuuglil  nnd  gtoiriD|{  knowl- 
edge, A  political  partitan  prew  we 
uiuac,  undoubtedljr,  continue  to  bave, 
jiut  oa  we  tnast  bare  war,  pestilonoe, 
crime,  corruption,  and  other  enli;  but 
it  is  coincident  and  will  be  ootemiinoua 
with  public  igDornnco,  shortslKiilfld- 
ncAfl,  and  the  general  ruigu  of  dema- 
gogiam.  We  acnordinBty  ball  with 
ploflfiirc  ev^r;  ludioutiou  of  revolt 
*j;iiinst  party  domination,  and  Iho  In- 
creasing rcco^'nitiuD  uf  tluisL-  wider 
and  deeper  intfirctts  with  which  the 
permanent  [irosporily  of  society  ia  in- 
rnlrcd.  In  the  diffusion  of  science  la 
cheap  populur  formit,  the  TViiuna  has 
olwa^a  taken  alr-nding part;  audits  re- 
cent effurtd  in  tbLi  way  add  ctrvDRtb 
to  the  pledge  now  offered,  thai  the 
aame  poDey  will  be  pnraucd  in  the  fn- 
tnre.  Id  a  few  oompressi.<d  suutances 
Mr.  Ripley  biippily  nkctchcs  iho  recent 
moreinents  of  philosophic  llioufiht,  und 
discorns  tho  full  significanco  of  that 
latest  and  largest  syntheeis  uf  ideaa  to 
which  soioDtilic  inquiry  hmt  broiiftbt  the 
foremost  minds  of  the  age.  Nothing 
is  morij  nignificant  of  ponitivn  intelleot- 
nal  advanc^i  tiian  toaeeagreat  uewa- 
paper,  immimod  as  it  mnitt  be  in  the 
practical  concerns  of  doily  life,  yet 
holding  ita  course  in  tbo  world  of 
thought  by  the  higher  llglila  ofaeieneo 
nnd  philosupliy.  Tiie  career  and  ohar- 
acier  of  this  Journal  have  undoubtedly 
been,  in  a  lar^e  (nea«nre,  deterniined 
by  Uie  active  mind  (if  Mr.  tirvelcy;  but 
no  ontimato  of  its  public  Inllueoce 
woold  be  Juat  that  should  oinit  the 
prolonged  and  dlttinciive  labora  of  lla 
able  literary  editor,  now  preaideat  of 
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tbe  TWittiM  AnooiatioD.  Pur  tw«it;- 
Sv«  yttn  Ur.  Ripley  biu  intcr|trc<«d 
tbo  intcUccUinl  work  or  the  ag«  Ibrungli 
tu  columns  to  millions  of  hie  coantrj- 
moB ;  ud  thut  ho*  not  traljr  be«n  done 
with  ootiMientloDa  fldelit;  and  n.n 
diiAriniiiuUtaii,  but  with  •  tirood  aod 
oourageous  liberalit;  and  a  uatliotk 
^ympathf  with  nil  thnt  Momcd  tniQ 
and  eiceII«QL,  irbauver  ita  aonrce. 
May  tbo  papcJ-,  ia  tbo  now  opooh  upon 
trbicb  it  liaa  •.■Dt«rcd,  have  all  tho  aiut- 
ceat  tbat  ehall  bo  eomnMWttrato  with 
iu  noblcucKn  of  ititn,  and  ito  honorable 
and  l)lgh-loned  management! 


BESTS  OF  BR.  UVtSOaTOint. 

Tionroa  of  th«  death  of  Dr.  David 
LtnnirttOTicv,  the  odcbratod  African  ox- 
ploTOr,  b*v«  beeu  received,  and  ore 
fMCnOfcrwdStod.  Tho  particular*  are 
meagre  and  nnocrtaiii,  but  it  in  «nid  he 
died  of  drsMtlor?  aflor  Mvore  oxpoaura, 
retuniinf  from  DJiJi  to  UnyanfoRibe. 
Th*  ozpe^tton  of  tho  Britleli  Govera- 
mcBt,  nnder  Lieutouant  OumeTuo,  ia 
soppOROd  to  have  mot  him  in  nn  cn- 
nampTiieut  vbcre  bu  breulhrd  Iii*  lait, 
and  cmbnlmed  bU  body  lo  bo  tak*ii  to 
Zanzibar. 

He  waa  born  in  1817,  of  poor  Scot- 
tiah  par«nit*,  and,  havinx  a  tarto  for 
books,  hi*  father  helped  hiu  to  attend 
iha  Gbugow  Univcmity  in  the  winter, 
while  he  helped  liJuiBclf  by  workint;  iu 
tho  cotlon-roilU  in  vacation,  llo  (tiid- 
ied  lucdicine,  and  waa  admitted  to  gen- 
eral practice  in  inirK«rT  and  physic  in 
less.  He  deairvd  to  t'O  to  China  aa  a 
tniaaionary,  bnt,  hcurint!  that  a  iDodJcal 
B^nt  wa«  wanted  for  the  African  inia- 
iriona,  be  applied,  waa  awioptod.  or- 
d^ned  lo  preach,  and  in  ISSS  left  for 
Natal.  He  hero  mot  ibe  mltsloBary, 
B«v.  Mr.  MoBatt,  and  married  bia 
danghlor,  by  whom  he  had  two  aoaa 
bom  in  Africa.  Hi*  fint  effort  «t  ox- 
ploralion  waa  In  tbe  ((reat  Kalahari 
Dcaert  in  IMS,  when  he  diaooverod  tho 


Zonfa  RlTor,  and  AoAted  down! 
rant  into  I«kc  JIgami,  the  motti 
erlj  of  that  great  e&alD  of  kkta  aUA 
occapiaa  the  oaom  of  Africa,  ttt 
next  year  ho  retwued  to  thia  kkc  silk 
wife  aod  ehildreii,  who  sofi^nd  fwUt. 
He  afterward  diaeorered  tbo  freu  Zm- 
bed  River,  the  ^ef  atK«m  of  S«uh«* 
A&ien.  HcnowfonnedllietohMHif 
oftenlng  Dp  the  Zambeti  by  niMni  if 
light  •tMmcrt,  and  of  eranitdiiiDg  ih 
inhabitatita  of  tho  reeioo.  Hi*  bnO.' 
word  fcnt  to  Earopo,  and  he  mdRtaoft 
a  formidable  learcb  of  thia  conatty  ll 
189S.  lIi«waaderiBga,adTeatwMiMd 
diwNM'eriee,  were  continued  nnlil  At 
latter  part  of  18GS,  when  he  tumtwi 
to  Europe,  and  waa  roceited  with  tbt 
greatcat  honors.  In  I0S7  he  pDUM 
a  narratire  uf  hi*  tranii,  and  in  tSK 
r<^rocd  lo  Africa  to  explon  the  Zt» 
b«ci  with  ttoam-IaaDchaa.  Dnriag  Ul 
expedition  be  dlaoov«r«d  Lake*  NytM 
and  Shirvan,  loot  hit  wife,  and  th«  e^ 
pedltlon  waa  recalled  by  tbe  G«te»- 
ment  in  18&8,  and  be  again  rtaebtd 
England  In  I8«4.  In  ISW  he  left  Ui 
natiro  oonntry  tor  the  taM  tte*,  nd 
hia  objoot  wa>  tfa«a  ctated  in  the  pttf- 
nc«  to  hi>  hook  on  tbe  Zattbed  aad  to 
tribntatWe:  "IpropoM,'*h«wnrie^"l* 
go  Inland  north  of  tbe  terriioiy  wind 
fbe  PortngiMBe  in  Europe  cUim,  taJ 
andoaTor  to  comment  that  i^MHiia 
tlie  £a*t  which  baa  beoa  ao  entD«l4r 
ancceeafbl  on  the  weal  coaat— •  ^itn 
combining  tbe  reprcanro  effecti  of  ht 
M^Mty'a  omlacra  with  lawful  inA 
and  ('bri*(ian  mlMioaa — tha  Benlnl 
malerial  reaolts  of  wblob  bare  WaH 
gratifying.  I  bopo  to  aacead  the  Re- 
rama,  or  eome  oOter  river  enrth  if 
Cape  Deigado,  and,  in  addttioa  to  ■( 
other  work,  ihall  Mrim,  hy  («^ 
alone  1^4  narthom  eod  of  Lako  5f- 
aaca,  and  roond  the  aoothen  tai  (f 
Lake  TaopiB^ka,  lo  aacertaio  iha  «•- 
ter-ahed  of  thai  part  of  Africa.  Is* 
doing  I  hare  no  wiah  to  uiadlb  vhA 
with  ao  mnch  toil  and  dsaipv,  w»  ^ 
coraplbhfij  hj  Speke  and  Gnnti 


latto  U>  eonSrm  tbelr  lUagtrfoiis  i\»- 
wreriM." 

or  hi*  tmeb.  esplonllous,  BotTor- 
ioff^  oad  advootnrM,  daring  tho  Utt 
Dim  jcMTi,  oot  miieb  Is  7*1  teuowB,  bat 
it  1i  hi>p«d  that  rMord*  will  bo  found 
^ring  odJitioital  inrormotioit  oooeera- 
ai  ib«  geography  of  iDMrior  Afi-ioa. 


DtATn  or  TXRXASlt  PAPJllOK. 

Tarn  md«r*  of  ch<<  'Hamm.y  vHU 
k  piiaed  ta  le«ni  of  the  recent  end 
•oldon  dcttlb  of  tliiti  brlllt&nt  yoong 
■liWr,  with  m-Tprnl  of  whi>«o  miurtorljr 
(•pen  tbcy  Lure  booom«  uoqadnlAd  Id 
fla  pace*  of  (hi*  tmriodiciil.  lie  ilicd 
Ji«n*T7  2d,  nt  thu  sge  of  iwenly-glx, 
irf  aa  atUok  of  acnta  peritonitin,  tbo 

■It  of  m  oold  oocU-Bctvd  by  att«&J- 
lOj  tbe  faaeral  of  a  friend.  Tho  ««n 
«f  a  diMingnUhod  pbyiioisn,  h«  wiu 
btn  at  B«Ubrt,  In  1H17.  He  stadled 
tftlioOolaiarLjro^Mtd  thoro  ikiTfinirad 

jrt«  for  obcralstry.  lie  ftttond«d 
Ik*  cbwnical  laetnrc*  of  WDrtc  at  tbo 
OblUge  do  Frauoo;  am),  at  the  ago  of 
riSoen,  bs  nadn  fall  ^Mtraotfl  of  (ho 
Bsone.  which  woro  w>  w«lt  dono^  that 
Tirta  font  th«  oop7  to  the  prinur 
irith  acKTody  aay  alteration.  Uc  win 
PMOOnended  by  Prof.  WorU  to  tho 
ttltat  of  tbo  Jfbaiftfnr  Sei<nl(ff^>£r,  ntid 
bdbe«ll  «nip1oy«d  opoa  that  JoiiiTml 
dDM  1M4.  lie  pnrcnod  oi-ininal  work 
iBdaeniiMl  phy>!olo^,  aud  diacovrrud 
lh«  poMdbilitj'  of  Knb^Ualin^,  In  ihe 
fcoBOi  of  aainali,  pliO(iplial«  of  mitg- 
BetU  and  of  ttrootla  for  phosphatu  of 
Una.  Ho  baa  publiihcd  >ovoru]  im- 
pdHaat  ptfMn  b««l4ea  thosx  that  have 
inn  nprodnoed  In  tho  HovrnLT,  Ibo 

•I  tntcnatlnf  of  which  will  conliuae 
19  numi   in  our  page*.     IIo  wns  of 

7  ainiahte  dlaposltloo,  itrougly  nt- 
adied  to  bb  friend*  otid  tanohor^  and 
sacb  bolored  by  all  who  knew  him. 
Ba  rirait  car*«r  wat  in  a  Mmarkuble 
iagno  lacocMifiU,  ai  he  bad  attained  n 
■paUtioa  and  inlln<tic«  to  Franoo 
^lob  Is  aaaaliy  reached  only  by  men 


Id  the  riper  years  of  life.  His  pafiorB 
are  being  prepared  for  the  pren  in 
Parift,  and  will  be  also  Mparately  re- 
pnhliabed  in  Ihi*  ooimtry. 


LITERARY  NOTICES. 

mTBBitATioifAL  aoiHtTtric  •Enni,  ko. 

VII. 

Thi  CoNSKftTtriON  or  EHtHOi.  By  Dr. 
HjU-vuch  SnwiKr.  With  an  Appcodix 
on  ihr  Vital  and  UpDlnl  AiiplleiitioaB  of 
the  Doctrine.  336  pogen.  Vrictr,  tl.60. 
O.  Applclon  It  Co. 

Wii  apiik,  ia  another  plai-o,  of  tlie  im- 
portsnoD  of  (be  jcrvit  principlp  of  the  con- 
(HirvntiuD  of  vnvrjcv  a*  a  fuDiliiineiiul  Initli 
or  niod«m  K'ience.  The  lilviuiure  uf  lbi» 
■ubjoct  hu  hith^Tlo  bvOTi  e<jpw<i»i,  hut,  u  it 
hu  bitrai  main];  ihv  prodiiet  of  nilnila  en- 
gigcd  will)  Ihe  nd)(>nal  raifarch,  it  hu  of. 
tcD  been  no  tecUnlcnl  and  cnmpllealrd  u  lo 
be  tllScult  to  popular  apprclimiion.  The 
wtiicn  have  gonefBlly  been  loo  Iniay  with 
the  inx-MtigBtion  to  give  the  needed  atten- 
tion to  ibo  art  of  familiar  gtatement.  Xo 
autjeel  in*  iu  greater  need  uf  Ihoroiigh 
eiiupliScaCiun  and  carvfiil  el(>monlH  rv  Irtal. 
aieiiL  Dr.  RairuurSt<«v»rL.tbadi«tJiigui*hcd 
pbyaiciti  or  Kew  Ohtervsiory,  and  Prafttaor 
nf  Owoni  (^iieiie,  »■(  tniidted  lAundarlake 
lliia  Uak  far  the  "  Intoiiialieoal  Soiealifio 
Scrlc*."  Tlili  ha  conMuUd  lo  do,  and,  al- 
though mwterofthe  phlloiKipby,  and  antUled 
to  a  place  nmonK  itii  arlginfti  InreiligMora,  he 
hni  siiow-n  ihat  he  iin  enter  inlo  the  iplrll 
and  du  the  iudinpeniabic  irntk  o(  the  pure 
lenclicr.  IIih  buoli  hni  been  uritlen  in  the 
KiTDplt'dt  taiip>it|;^\  with  abundant  and  £i- 
iniliar  ilitiilratiniiK.  bu  thai  Ihe  ordinary 
render,  by  iU  poruWLl,  (^nn  Ret  a  complole 
undeniUnilinK  of  Ihe  elvnirnla  of  the  nib- 
Ject.  Hla  inliune  1>  i|ulu  remarkable  Cin' 
Iu  clurnes)  and  Ibe  lueeoM  wtlh  whleh  it 
eiplaina  man;  of  the  liltbcrto  difficult  parte 
of  the  aulqect. 

Dr.  Stewart,  aa  <re  have  *ald,  it  a  phyil- 
oisi.  and  ho  hi*  wisely  limited  bimMlf  to  tho 
uprraliong  of  the  taw,  a*  dlauloied  in  phyvi- 
cal  ptienuniHDii.  But,  to  give  eonpletaeM 
lo  Ihe  fulume.  an  append  haa  been  added 
inourporaiing  t»o  able  eoaye,  by  dieltat- 
galahcd  man  who  hav>^  *tiiilled  the  qneMlon 
in  IU  vtlal  end  intntal  relation'.     Prof.  Le 
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Conte  hu  rciUcnl  iho  MHf,i(Ucib  tppeucd 
b  ihc  Xovcnnbcr  UonnrnT,  on  tba  "  OorreU- 
tioa  oT  tbo  Viul  with  the  PhTiinI  and 
Ountiical  Futon."  vbioh  u  hrre  rtproduMd ; 
•nd  an  ablo  lictuto  bj  Prof.  Etaio,  on  tb« 
"Contlatiuu  vf  ih«  Kervou«  anil  MraUl 
PoKM,"  girtt  an  Inainicxire  tUw  of  thli 
br*n«b  of  ib«  KuhijMt,  Th!i  Uitla  Tolumc 
wBI  tharaRRa  afford  a  fmh  and  coniplcU 
«xpo«)llon  tX  Uic  clnninMa  of  the  iultjoet 
Ibr  ihe  nw  of  gennnl  tcadcra. 

Ob  tsr  Obioim  akd  JbruiOBrBoan  or  !»■ 
iiBCT*.  Br  Sir  Jam  Lmnon,  M.  P., 
F.  R.S.  IlliuWaMd.  Np- York:  lUe- 
millaii  A  Co.  1814.  108  pp.,  crown  Hto. 
Price,  JI.BO. 

Sin  Jons  Lnimofx  U  irell  knotrn  to  the 
world  u  an  BtvhMologiat  and  anthropoUi' 
gbt,  and  ppthapa  ttsi  vcD  ai  id  FDtomulo- 
glrt.  Vrt  h«  fau  contributed  no  Ioh  than 
&irta-fait  papers  Ut  the  Kujal  Sodctj,  anil 
to  rarioDa  ipij»i1iim,  ««  «nUnnolo|;,  4or< 
toK  the  IiM  iweDt;  jMr« ;  and,  M  he  b  not 
Tel  fony,  w«  percolr*  that  he  tniut  ha** 
■tudied  theiut>J(icl  at  a  rerjoarlj  ag«.  HI* 
Bnt  paper,  "  On  Labldoccn,"  ap|i«arad  tn 
^e  AmaU  atvt  Magatiiu  of  Natvw«l  Sit- 
kiy  br  IBM. 

The  Utile  *ork  before  ui  embodlra,  ia  a 
popular  form,  manj  of  the  more  tntertating 
rmtilu  of  bt*  obwrrationi,  oondenaed  from 
Ihii  aliovi'-iiivnlionvd  nieinoiiK.  TIih  arliolea 
hara  already  appgarvd  in  Jfatart,  and  th« 
irotk  fnrnia  the  tMond  volume  of  the  "  Na- 
ture faiiea  "  of  book*,  which  Ha«r*.  Uac- 
nlUan  are  now  puhUihlng. 

The  maiti  lubjccta  dlaeuisnd  are  the 
olaisificatiou,  origin,  and  (be  nature  of  the 
diSereulmelamurjihoteiof  LdkcK  ;  Tarioua 
Ti«w»  are  traced,  from  tbe  old  atandard 
"  SntomoIoKy  "  of  Kirlij  and  Spenoe^  cmo 
of  tba  BridRflvater  Tnniii«M,  lo  the  more 
reoont  mimalni  «f  UiUlor,  Ajp^itU,  and 
PnokardL  The  lntcU>f;rmc«  of  litnocta  cixne* 
oat  in  ■  remarkable  light.  Uiny  of  our 
rsadera  will  remember  Eir  John'i  tame  wup 
at  B  r««nt  meeting  of  the  Brittih  Atmriii- 
fioo.  He  remark) :  "  We  are  •o<:uilomed  lo 
daaa  the  anlhropoi>l  apei  next  lo  man  in 
the  Kalit  of  emtlon,  hut.  If  we  vera  lo  judKe 
anlmala  by  th^  worka,  tba  ebimpanani  and 
the  gorilla  muu  ocrutlnly  giro  place  to  the 
hoc  and  the  ant."  For  oiaaipla  (p>c*  3), 
Ike  krra  of  oerlain  in«eot*  rcqoln  animal 


bod  ma  Boon  at  they  ara  halcbt^ 
motber-uuoM  confeqacBlly  pmiiil 
•lib  CBMrpitlai*  and  beetle*,  by 
them  in  a  t«ll,  aide  by  aid*  wtib  iht 
batehad  larea.  Bw  hm%  a  AMtnby 
"  If  lb«  CoKcrb  wen  la  kBI  tba  baidt  >» 
fore  placing  It  In  the  cell,  It  woold  daog. 
and  the  young  Um,  wh««  balclud,  wogH 
oclf  fled  a  tDiaa  of  eorroption.  On  At 
other  baud,  if  the  beetle  were  baried  nab 
jured,  in  itaitraggkoloeaoapeitwodfbt 
afanoel  ocrtaia  to  deitray  the  egg."  Uxt. 
tbeo.  *l  Ibe  we*«erM,  bM  dteMiol,  t>- 
■tlnvt  of  tlio  er>«iDr«.  "  The  wa>^  taa  tt 
Inatloot  of  alingingit*  prey  In  ihtanDirf 
the  neiToiu  ayitem,  thin  deprhri^  li  efna- 
tioD,  and  let  na  hop*  ot  "^—♦it.  brt  Ml 
ofBTe;  oonteqncnltjr, «ilunibc}aai|hm 
leaeea  the  tfg,  H  flndi  n*dj  •  pAM 
More  ct  whokMoe  taoi."  A  ostiiB  if*- 
oiea  of  anU  keepa  Af^Jn  In  bndi«^JM 
■■  *«docaw«,forlboMkeof  tbahovyJe' 
whieh  they  tollMt;  a  netOn  kind  of  nl 
ant  III  Indolent,  and  keepa  Uufc  aMi  to  4l 
work  for  it.  Once  mapt,  ihn*  h  a  IW 
of  bccUc  whld  b  band  akd  k^lM,«» 
ally  found  tn  apta'  neeu ;  the  lei*  eaie  it 
all  their  wanu  nid  ■■fm  ib«n  M4b%- 
ThcM  tMnga,  and  modi  outc,  «f  tie  Im 
tS  inieeta,  ai«  told  on  in  popalw 
In  »r  Joha'a  book.whWi>« 
not  akioe  to  tho  cntowilc^H,  bat  la  da 
general  rBado.^^iai*»>^  Jmm%tl 
•new. 


I 


UtMLOw'a   BoTAKicu.  Ckunn. 
and   adapted  tot    Ceo    b  the 
Statea.   By  Euu  A.  Tonu*. 
cd  on  Boiler*.    Bi  ta  XiiBbet.   T<*k 

tI$.C«L 

TBI  bo(aidc«l  d(^t«K«  of  ib«  bia  Ft^ 
J.  S.  Hendow.  of  OHDfatUier  Vxaiv*^ 
have  long  had  ■  bl^  repulatiaa  bi  St^l' 
fue  tbair  aeltMifio  anontiy,  their  eioil'*' 
neM  Oif  UhulralloB,  and  lb«ir  ikdM  V- 
rangcment  for  eduMtioaal  [laitMnn  Thf 
tonilricd  of  nine  largo  eboMI.  end  *W 
pubEihcd  by  (he  Selene*  and  Art  Xftf^ 
meet  of  the  Bu^iib  Bdnralional  CesA 
AfWr  bringmg  ont  ber  method  of 
ary  botany  in  Ike  Flr«t  aad  Oiwd 
mm  TovmaiufKli  ih*  neadef  l«fr(oM' 
ilhietntioes  ef  tbe  inljaM ;  asd,  m  B» 
low^  Mrita  WM  tha  BwM nhaUr  j*^ 
pared  tn  uj  coonby,  and  t4w 
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kpt^  bar  pdbllUitn  *«re  indaotd  lo 
U|  oat  ft  i«ri*Dl  cilitlun  or  (bani  lum. 
Ik^Ut  cdtUou  nt  il«r«cUT«  ftom  «x- 
■■iwcaMpraMioa,  tbe  Spirci  oftiai  «rer. 
q(fag  M  M  W  pradao*  ■  oODroKd  oScot. 
k  Ihe  fliKihan  tilHton  the;  *»  ipitu] 
m*  tvioe  tk«  ocigiMl  tur^i,  glitng  Ihcm 
■Agnatar  olMnuMfor  clwa^room  ow- 
kPENl  Averioati  ipMlOMnibavo  bcon  lulh 
litated  lor  Engliih  spcciM  wblcb  do  not 
soar  in  tbb  MUStry,  and  tbe  whole  >r. 
■^iMiT  hu  bocn  nueh  improrcd. 

Ikwt  chuta  iUiutrBla  tlu;  priuoiplra  uf 

kfahol*  ■dcaoe  of  botany.    Tbe;  repre- 

Bl  fij-fewr  otden,  uul   more  ibui 

■If  (peeka  of  lypiul  pIuiM  «ilb  (IT  lli«ir 

MUiomnonrOiiaMob  >  h*;  ui  Iuiu- 

^|UJ  ibo  «>mplel«  orpiiiutina  of  ths 

Ibm.     Back  ipccinicn  U  (!rtl  (honn  of 

■iBlral  nw  anA  enlon,  thru  a  nugnidcd 

■cfian  of  aiM  of  it*  llowcn  U  glrcn,  ibow. 

■(Ihe  rtlatiea*  of  the  pkrU  to  ciwh  other. 

lepuale  ntcoUed  rlcirt  of  tbe  dlfTomit 

\ani   ontuu,   eihiblling   oil  tbe   bolanlfai 

watttrm  tbkt  btlong  to  tbe  group  uf  triaeb 

iim  l7P«i  >ro  tlio  repmentLiL     All  it.- 

at  botaoinl  itmcture,  in  leaf,  steiu, 

M,  iDtfarM«c*c«,  flower,  fruit,  tai  >«sl, 

It  lh«i   uUbilAd.     Tlie  obarU  coolain 

ititf  fOO  flgUTca,  oobirvd  lo  the  lif«,  aird 

porpoM  U  not  U  tuperseds  the  Uudj 

Bri^  planta.  but  oolj  lo  &aIUuii  It. 

paila  vbicb  arn  ofton  dllltcult  to 

rim  nprtatet«d  upon  aa enlargnd  ncalf, 

rf  du«  b«Mn*  a  |alda  to  tb*  aUd;  of 


h  h«r  BlMAd  Book,  MIu  Toumuit 
jt:  "B^aUm  OtU  tperlil  oiiintanco  in 
inl-Mitdj,  lb*  cbuU  will  bo  of  chief 
Jm  In  briBjIog  Idio  a  narrow  eompun  ■ 
■(lllla  tiair  of  ibv  ilructurea  and  rein- 
«f  ihe  leading  %jpi»  ot  the  vcgolablo 
■gdoBu  [n  bd,  ihoy  ara  deaii^ptl  to 
■Mat.  IbIIj  and  olearij,  tfaoM  groupinjc* 
diaiaiCtat  opon  wblob  order*  depaad  In 
■Itortioa,  whilf.  in  wtaral  fiw  of  ltrp> 
i  ArodSad  ord«r«^  lh#  obancuir*  of 
gW  am  alito  tci'cn  l>7  >yp1c-al 
lb*  cbaru  <r!tl  Ihua  bo  found 
mllf  vilsabla  to  Ihe  bpjfinncr.  Ihn  Inicr- 
dlate  P<lpQi  *^  ^i"!  idTiuioed  iludRDt," 
Im;  aocoMpanIa*  tbe  ebarta,  ana  ibojr 
t  b*  u*cd  with  an  J  botanical  text-book* ; 
L  4arlB(   (b«   aeatun  of   plmta,  the; 


tbould  bo  upon  ihp  nail*  of  wtiTj  acbool- 
room  whoro  bolani  it  itiullnL 

On  iHTHXiacNut.  Br  E.  T*tn,  D.  C  L., 
Oxon.  Tranilatecl  from  iho  Ftmch  bjr 
T.  0.  Uhyi;  and  reviied  with  .\Udilioii» 
bjrtbo  authai.  Now  York:  IL  Holt  & 
Co.     Pp>  floa,      Crliy.  fS. 

Tnt  writine*  of  IL  Talnc  on  art,  litera- 
ture, and  acltncc,  bare  takoo  a  high  rank 
in  Europe  and  in  thii  couoiry.  Though  hla 
genius  rnay,  bi  ■trloDicia,  be  laid  to  be  at^ 
liaiie  ratb«r  than  punly  icicntiflc  or  philo- 
BopbioaL  *ct,  in  the  work  before  ua.  be  haa 
■bown  not  onlr  a  raried  knowledge  of  IliB 
decailii  and  tpecialtlo*  of  tbe  >ul«naM,  but 
BO  admirable  aptitude  in  roUocnlinu  and 
generatiiiDg  tbpir  doclruwa. 

All  iipvcutatlOD.  to  hav#  anj  pt-rmaneot 
valui-.  muni  hv  baavd  upon  Ibe  natural  order 
of  ibinga:  ti  uuat  he  iuirrwovmi  with  mil- 
ter,  TDOIIon,  and  fnrca.  Wbnn  (he  lotallt- 
gooco  bocoineaafaitbnil  mirror,  and  r«fleeu 
the  unlrcrie  al  It  la,  welghlnit  and  roraaur- 
ing  It,  real  pi'ogrcu  Id  ihoiighl  <i  iDCTliublc. 
Wnll-Obicrvcd  and  wrD.digcaleJ  fact*,  thor- 
ough and  patient  eiperimenta.  drnnn  along 
the  varied  linea  of  Kature.  generate  nevi  and 
rcciut  old  ideal  whteb  open  out  a  ftnh  In- 
lelleetuat  life  between  tbe  two  great  faolom 
of  acicnoe,  man  and  tbe  ooamoe. 

We  do  not  claim  for  M-  Tune  anj  do- 
tiueablo  diacovL'itn  iu  Ibe  realm  of  natural 
facls,  thiuug;h  dither  observation  or  experU 
menl ;  but  we  cblm  that  ha  bM  «nriobod  u* 
with  many  now  idivu  and  a  wriallb  of  ex- 
prvMloii  \erf  rnndj  c(|ualed.  Ri»  racondlta 
IhnughM  am  clothed  In  iHiaut;  by  a  moat 
Riqulalte  Imagination. 

M.  Tatae  haa  dlvldivl  bin  Ubor  Into  two 
pail*,  c<int4iJnlng sight  book*  and  clghl«ea 
chnpUira.  Tboflrsltwoboolii,on"81gn»«id 
!magea,"Brerelleiedof  laUoUof  Ibcir  necc*- 
aar;  lubtllty  bj  the  plcPiieique  and  rcnlU- 
lla  nuuuer  of  their  trcaimrnt.  HIi  wotd* 
are  norer  rold  of  tbe  kernel  of  (be  con. 
c(«te,  which  la  never  oTenhadowcd  hf 
abatraotioo..  Tbe  larioua  objccU  of  the 
citcmal  world  and  tbetr  permanent  rela- 
thmahlpl  are  pliirtiolugicallr  Kstbervd  Up 
bjr  the  fire  lenaei,  and  rviuite  to  be  properly 
named  or  labeled  belurf  entering  Into  the 
laboralorr  of  IboiighL  for  thia  parpoM 
•igDi  ar«  d«R.lT  woTen  logeOinr  and  bet^me 
bdlipetuable  a*  aervanta  of  the  tnicd.   TMi 
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IDBT  be  oaIl«l  tho  >tl  of  nimiiig.  The  >om- 
mubUtl  mMcruli  of  tho  ttaliet  arv,  Ibivagh 
■  nruin  cbeinillry  of  (hu  nerm  aud  linis, 
phOlvi^lllMi]  U  imayt*  4D  Ibe  tDind,  Ulj 
llt«M  ctMbls  Uiv  tbrau^  ihe  iiimim  of  •^^nt, 
M  diMtct  ud  put  Inio  loRical  MtiuraiM  tha 
whohi  onWc  of  XtluiT.  Ulml  w«  h«TC  In 
our  mlndi,  mj*  U.  Titlnn,  nhcn  >c  codcbItii 
gcncnil  i)iulltln  and  chancltn  cf  Ihingi, 
uv  *ign>  and  ligiu  odI;.  Sign*  or  wMdi, 
thcralbf*,  Irruich  out  of  iccuuioiu,  Bud.  M 
b«  ofrMl  nluc  in  tbe  organinUan  of  knowl- 
wig's  UieW!  moal  ori^natc  ftoni  hotllihj  and 
*r*U-rC|ful>l«d  vcdsim  and  aouiid  curcbnl 
fanoCoEM.  TbalnmuUbititf of Ibeeitcrul 
otdvroTUitnital&^alBrDUUisfl&ljauracor- 
Modra  of  at]  tli«  abvrralioiu  and  «rt«n  1« 
wbieli  tbc  internal  randldon  of  man,  aa  a 
rcflECtlng  iDodluin,  U  aubjocl. 

Book*  lU.  and  IV.,  concludtnif  Uw  Bni 
pwtftnaft  of  MDaallani  and  of  lbs  pbf*!oal 
coodliJaiiiaf  mcnul  orsnti.  In  tfaadlAcna- 
NioD  of  (boc  topics  U.  Tain*  b  fortiltfd 
bj  Ibe  iMdlni;  writer*  of  )'nuii'«.  Enidand, 
•od  Oennanjr,  to  «bau  Important  auiburit; 
h«  adili  much  origjoal  tiioaghi,  and  suliM 
Diu)'  B  pttjiliMing  k»ot  bjhlo  ira>1>dif«e(»d 
and  praetUrd  iugmuitj.  In  llio  icccod 
paM  of  his  work,  H.  Tuna  tneau.btbcflnt 
book,  of  thv  gvnenl  meBhaniam  of  knavl- 
odgc:  in  tfao  atoood,  of  Ilia  knowledge  <f 
bodita;  la  Uio  ihlTd.oT  tbo  knowMge  of 
mind:  and  mibofoun]ibook,o[ihchiiowl- 
«dge  of  gcncnil  tblngl. 

Mia  urn  Arm;  an  Bipoattlon  of  Sirunnra] 
BMemblanetD  and  DilllFrviirM,  boaring 
apon  Quoilionii  of  AlKnilraad  Origiou 
Bf  Sr.  GMttOE  UiTiKT.  New  Tork: 
D.  ApplvtoD  4  <'U.,  I8'l.  Pricp,  (1. 60. 

XJL  Sr.  Otoftoi  MiTiKT,  IxMt  kimwD  na 
an  opponent  of  Darwlnliim,  alrictlj  to  called 
(but  not  of  cTolutlon},  bai  In  thii  «ork  fi- 
auuned  bio  t^o  rclailcnu  of  man  ani!  iIh 
apw  ■<  well  ■■  other  primatok  [n  a  8rtt 
chapler,  hi>  giris  ■  iummirj  of  ihe^ntcr- 
nal  fonn^,  babjia,  gcognphietti  dUtrlbullcm, 
aiidclaMdncatiun,"ortheprimul«i  in  a  mo- 
oiul,  tho  "  eitfirnd  akelolon  (ikin  ud  hair) 
and  iMeraat  akeleuoi  (tbe  boaea)"  ira  «x> 
aainal;  and  ibn  k«(  or  thinf  ohaptw  in 
devoltd  to  the  con*Sd«ralian  dr  (he*'Der- 
TOu«  tfMtta,  Ttoeeivl  anatonij,  iwiinurT  of 
characiatt,  and  quMtlon*  of  alHnli;  ami 
orlgb."     Ila  admit*,  with  all  <«mpM«nt 


naiBisllBU^  Ikal  man  ia  most  ne 
to  the  apta,  that  h,  the  greatp 
Vt  iha  gorilU,  cUmpasuc,  vnaf^utu^ 
a>d  (Ibbona:  tka  diftrmoe,  then,  btti«a 
Ur.  Mtntt  and  other*  it  ai  to  tlM  ipnU 
formof  aptalbaimaait  moMallkdw.  b 
««dor  to  mIto  lUt  qootlok,  h«  anceaartr^ 
TtcqiUnlUoa  tfae  chanctct*  oo^^nn  to  ma 
and  Uw  tercnl  fonu  itftwtd  t^  at  ad 
u  the  am  pctnti  of  dUfliiiLL.  Hk  >^ 
BulU  are  nllier  acgalirc  tlm  pnilnt:  It 
entirel J  rtjeeU  tha  cImi  nnda  « bdalf 
of  Ihe  gorila  lo  Marat  UotUp,  bsi  4m 
nol  pothirrtj  thjm  ndk  nnfc  Uunj  d 
th«  other  rofffWiOltboaKb  otUmUt  ikrmd 
10  Kfianl  tho  alBoHj  at  Ua*t  at  gnal  kb 
twcoo  iho  gtfabomi  and  mtxi  a«  irWi  lof «( 
tho  otfict  fonni ;  he  b  mora  rawtttd,  too- 
cftf,  is  tUt  respect  tkaa  on  •  fenow  aeia 
■ion.  Adopting  the  genetil  theat;  rf  •••■ 
iMJon,  he  applica  ii,  to  fu  ai  Ihe  la^r  )■ 
ctmomted,  to  man,  b«t  he  clafaM  IkH  b  U 
caw  ■  ipecifiv  (rratM*  haa  bee*  Bnnifc*wl 
b7  tbe  «<owB«Bl  of  that  bod;  wlik  a  arf 

A  DicTNi'tn  or  Hme^t  9cma,  m 
THE  Aodsn-jUTOff  4n>  ErractMn  ■ 
HIE  Temmi,  jurn  ns  FMrcm  jip  ftai 
STinwrat.  Bt  Bokst  Dswoum,!!- 
D.,  LL.  D.  Knlatged  and  lb«r««M 
neltod  tdilkm,  b;  RirJiard  J.  Itai^ 
taD,)LD.  ItiiladtliitiiaiHwrTC.U^ 
18T*. 

Fon  fort;  yxan  ibit  work  bat  bctn  m 
•cocpled  auihoitt;  la  ib«  baaji  «C  lh>  (tt- 
ftatlon,  both  horn  and  la  lfn*i*^  ^*^ 
origbiallf  inoda  hi  obtdlanoo  lo  tbt 
eiMied  by  th*  mpld  adranoe  «f 
totuMC,  tnd  how  wen  h  AtHIM  IwlHuM 
purpose  ia  aitetted  b;  lit  kng  and  tUi^ 
popQlarit;.  The  preMM  edilka— Ae 
prepiniioa  of  whjeb  wm  bcgn  bj  At 
anihoe,  bm,  owing  to  bla  death,  «ai  fc 
ithed  b;  Ui  aoB— it  BDoh  enlai)^  btW' 
iog  more  than  a%  iboaaand  tubjtco  nl 
tftmn  nol  «nbnced  ia  tbe  kat,  aad  **Utf 
atloi^brT  nr«r  a  biadrtd  papa  of  (t* 
matter.  The  booh  it  •oiaelUag uwaitM 
■  dlcUonai;.  Bcahloa  ike  dtrimlaa,^ 
BnooUdon,  tjnoujiMy,  and  itdrntMl  Mit 
tiou  of  medieol  Uatat,  It  (If)*,  «!■*  d* 
•ppraptkte  beada,  a  large  amoont  of  <i)>- 
ablt  practlcad  lafonnatkio  which,  ftia  *> 
eonei**o«H  Bad  readj  aci—MMt).  oMaM 
fail  lo  be  of  great  ttrHec  to  (be  pbjiici* 
The   tTpogtaphkal   wiangtwent  Iw  ^ 
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rhu  eh«ti^,  hcDTf  tjrp*  being 

I  for  lh«  tMding  Mnns,  while  tjii- 

fMjniM  and  wAm^aiUt  «v(4a  ue  put  in 

Isnall  MpiuU— ft  modlflcUion  nkiuli  >r- 

iltrd*  p«U*r  facUily  of  refarenc*.    Tsktn 

I  a  ■  wbok,  Iba  «ork  U  mueb  •D[i«rior  lo 

^  o«b*r  of  ili«  kiiul  «u  kiioir  «t  in  thp 

li^oagc,  and  no  mc^luai  Ilbrtj;  can   ho 

MMtdcrod  eoDpleM  iriiboui  H. 

\  im^^  Sunanca  or  m*  Voblo.    Edited 

?r  Pral  Ai.(xaNou  J.  Senna.     X«« 
prk :  O.  J.  UouUun,  1S78. 

Tn*  i*  ■  Mmi«iinn*l  puMkattan,  glflnii 
Ac  laeu  nul  Ggutw  of  the  mrld'a  aflUn, 
WMdoaveTau  ihap^tofdciJccatioD. 
IW  luttvr  if  «nM|t*d  in  the  rorm  of  ta- 
Vftt,  giTiag,  for  «acib  conairf.  \xa  am.,  tho 
■ne  «f  itt  ptMtnt  niUr,  popalaltoii,  debt, 
•1*7  and  MTj,  lmp«rla  and  ciporu,  prod' 
Ml^  mis  nlnoa,  wclgbti  nnd  mcanurei, 
apiult,  aad  prineip^  ciiin.  together  with 
nil>*r.  •dDOiionil,  and  reli^ioiia  luiiiiici. 
IhsCaeta,  wc  lueiold,  anioulLsicit  from  Ibu 
lUMi  rsporti,  and  the  cnelbod  of  {iivivnla- 
doD,  M  far  aa  eonrmiieno*  ia  oanMrood, 
ifpMn  to  be  a  good  ona.     With  all   Ita 

liOB,  fao««T«r,  *a  notlcn  aoioe  ap> 
fMcMlj  uMdlcM  rafiaiitlona.  Tor  eiuopU, 
A«r  giving  a  liat  of  the  succvcaful  pmU 
tatial  oandidatM  hi  the  United  Sl&tci,  from 
ft*  imndation  of  the  goTcmmcni.  with  the 

be  each,  (heir  names  ar«  givva 
«i«  i^ain  on  another  pagei.  nitb  (be  Htaiu 
ttff  vent  tkwD,  and  the  ^ma  of  Mrvici'  of 
ttch,  iaformali'm  ahruh  luiitht  nioro  |irop- 
arij  b«Ta  goBc  nio  a  aioglo  tililn.  An  oic«l' 
ftalmre  b  tbe  coniiari«on  of  iha  neighu 
liiaaaiiiiii  of  raeb  onanlrj  with  tlin 
UNMb  Biwl  Bnglith  ilandtrdi  i  tbelr  cnlS' 
arc  •!•■>  gTT«n  In  dollar*  and  csnC«. 


rCBLIOATIORB  EECEtVED. 

Ob  lb*  Eailf  8C«eM  of  Tei*brftta11iia  Sep- 
twtriTT-"-  B7  Ktvanl  9.  Hoiws  Pb.  0. 
n  l^aa,  «ilk  niMtniiMu. 

Tini*>'ibiin  of  ib«  Anwrioan  Society 
ifCWi  ftmJMfw.    Koranber,  ISIS.  4S 


A  DeMriptioa  of  K«ir  EnMrumimt«  for 
Mkias  Btaadnationa  aii4  Applicatloim  lo 
livlllw  ot  tb«  NOM,  throal,  and  Ear.     n; 


TbaniBi  F.  Bunbdd,  H.  D.  St.  Loula, 
IS7».    IS  pugea,  iritb  Illustrationa. 

BiiUetiu  of  the  BufTalo  Si^oiel;  of  Katu- 
nl  SeieucuH,  vul.  i.,  Nv.  1,  page*  Ittt-IM. 
IlluMrtUd. 

Tbo  I'unc^nn  of  iha  Eutlaebiaii  Tubti. 
Bjt  Thomai  ?.  Rumliold,  H.  D.  81.  Loiun, 
1873.    -lu  pnRr*. 

Raeond  Biennial  Report  of  the  8an  Ftan. 
djiccl^rkCotamiaBJonoralbr  tSTS-'TS.  San 
Vraneiaeo,  18T4.    M  psge^.    Illustrated. 

On  the  iilruetara  and  Alllniliet  of  thv 
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No.  1,  3S  page*. 
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UcdlcalSoolol;.  Loiulng,  IfiTS.   ITOpoge*. 

Tlia  Lnryux  Ibe  Sourea  of  the  Vowel 
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MISCELLANY. 

miUnd  and  Intftea.— Prof.  TjndsU 

wrlti-a  i>  (•MatA  Ui  ihv  cilitur  of  the  London 
Woi'jp  Trlryrapk:  Sir — Toll  hfiTe  glrcn  mc 
B  eiinllvngH,  lu  wbiuh  I  villingljr  respond, 
la  a  «poRch,  lo  wbiiih  I  had  tbo  hoour  of 
llatonlnft  Ju«t  before  m;  dogianura  from 
Amorlea,  Hon,  VVilUam  U.  BvarU  uawl  llieaa 
Hordi-  "Tbi-(D<ii  a  gmarout  and  perhat 
iinipnihj  biitween  t!>n  oducatad  ra«n  of 
England  and  thetUueaied  ittiiD  of  tba  United 
Suites.  The  ■mall  inallen  of  dllTemicc  and 
pQliiloul  btcipsu  whicb  dklda  Iheac  two 
great  eouHtrici  are  notbbg  10  Iho  immcmw 
area  of  uuiform  and  eammon  otjccu  and 
Intcreati  vhioh  unite  their  piiopl«." 

On  the  unie  occaaion.  Dr.  John  W, 
Dnper,  oelebmtcd  alike  a>  an  blltorlan  and 
■cbiDlifie  diieoverrr,  coucludod  a  apoeeb  In 
lb«w  woi;^ :  "  Nowbera  lu  Hio  world  are  to 
be  found  more  impuiing  politioal  prablema 
ih»»  tbo4D  to  bv  nettled  here — no*heni  ■ 
gri-Ktcir  LMil  oftdentl&o  knowledge     I  am 
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not  cpcaUog  of  conel'M  alODC,  but  of  our 
Ctaadiui  [ri«sdi  on  lb*  oibtr  iiide  of  (li« 
61.  Lanmce.  W«  mMt  Jgin  (a)pAb«r  ta 
()naini>  amululnn  of  the  bcal  ihM  U  doM 
iBBarop*.  Inhi-rUivl"t;'trtfr«NDI^t«, 
Lord  Dofliirin,  they  nlll  ftnd  in  emcr  •ppto- 
cbtloa  of  oU  Ibst  tbc;  ma;  do.  TogoUicr 
woinB«t  trj  to  trfutc  «h»l  De  ToaqiMTill« 
h*B  «tid  aliout  us,  tlut  commuailiDa  xicli 
M  OUT*  on  ncTcr  bar*  a  lor«  uf  putv  Bci- 
MUMi.  Bui,  vliaI«T«r  luiy  bu  thu  gliny  oJ 
QUI  fnlura  iot«IIwclu»l  lif«,  lat  at  boUi  ocTar 
forget  wlttt  ao  ii«<«  (o  8d^d(I.  Bon  la 
llM  Unguan*  whliJi  m*  *p«ak,  b«n  ar«  atl 
our  ideM  of  Ubutj  and  bo'.  To  bar  liten- 
ton.  ■>  to  a  foontaiii  of  light,  wo  repair. 
Tbs  larch  oT  idmce  that  ia  *biDliig  bcr« 
WW  kindled  at  bcr  midnight  luop." 

The  Fmidcat  of  Conicil  Iniicrtily,  t« 
wliieb  Dr.  (iDldaia  Smith  belungi.  lucd,  on 
llw  lanic  c*auii^  ibcM  rEtoArkat-lp  wtdi ; 
"  We  sr«  jJirNtl;  Mimd,  at  timcii,  aa  tiib 
frauil  ui  tbu  acounili«l  b  di«g;^  tu  light, 
•oil  titan  rfMctio(aodno«n«ov«ribaoor- 
rvpUon  «if  tha  tbnaa ;  bul,  mylKaada,  IliMC 
fraud*  and  ihcie  acoundnU  air  not  the  corv 
ruptlun  of  the  tlmci.  They  arc  the  mem 
pnaralc*  whleh  the  body  pobiic  (hro«i  (o 
the  •arbec  ThuiV  God  Ibut  (here  l>  ri- 
Mlitjr  euou^  ld\  to  throic  tfaem  to  tho  aur- 
boe.  Thg  diieuu  ii  bvlo«  all  thin,  iiifiaitel; 
nor«  irld»«i)n!iut.  Wbal  !»  ih«t  diauaaet 
I  Im11«to  that  It  l«,  ar«t  of  UI,  iodUlurimm ; 
iDdlDbrctiet  10  liuth  aa  imlh ;  But,  aktjiii- 
,  dcm,  bjr  which  1  do  not  moan  babllil;  to 
belieTD  thia  or  that  dopna,  but  the  ahtfitl- 
«t«m  which  rcfui««  to  brliero  that  there  1* 
aaj  power  in  the  naircim  atrODK  tdouijh, 
largB  miugfa,  good  iDougb,  10  make  (he 
flimilgh  Karcb  for  the  truth  aafb  b  ever; 
line  of  inrcMigDtiaD ;  oeit,  infidelity,  by 
wblobldoDOt  mean  wantof  fideiitylo  thi< 
or  that  dumiuuit  (ncd.  bui  waot  of  fideKiy 
10  thai  whiuh  uuilvrli<»  all  ciwds,  the  Idea 
that  tha  true  and  ibu  ^uod  are  uno ;  and. 
Snalij,  mattrltliim,  b;  k  biuh  I  >Iu  not  laeao 
tlila  or  that  aclentiflc  Iboorj  of  Ibe  univerM, 
bai  that  dcvodou  to  the  mot*  boab*  aitd 
littdt  of  ^od,  that  alruggle  for  place  and 
pelf,  thai  fidth  b  men  niiilcilal  eomforl  and 
vcaltfa,  which  cbLi  out  of  bomaa  hearla  ail 
patriotiHTD,  and  which  bi  the  rcrj  oppotiic 
W  Ihe  (ffrfl  wbiehfiTM  onofy  to  »cictiiiSc 
MUavomonl.  ...  I  bellovo  lba(  the  tittle 


ann;  tA  foittiiie  ibm  Ibrabb  a  twyfio  . 
cloM  (vw,  fton  wUsb  bMor  idOM 
■prlng;  ...  and  I  uwrt  IhiA iMit 
lion,  and  gratilnde,  bdwaas  m<b  of 
on  bolb  iUca  of  the  AdaMk^  m>;  add 
oordt  utd  giie  iiiciigih  I*  oU  «a«d«  whidk 
unite  the  bcaita  tX  the  t>»  gi«at  f-gl't't- 
tfieaking  nation*." 

On  th*  MBM  OMaaion.  in  wfrftt  to 
the  qtMOtuai  «r  nuonatiooal  atnity,  I  *»■ 
tiirtd  10  My  Uda  mMh :  *'.AiDaag  Ibe  nMnM 
wbk;b  iiromfited  DM^  attln  time  ot  MC«pli>f 
yuur  Iniiiatioa,  waa  thia:  I  <k«afhl.>>i 
friend*  of  aatai*  h«i«  IbMgblt  Ibal  a  na 
withdrawn  tttn  Ibo  mna  of  yolitiak  «to 
bad  been  fbrloiiBtB  tao<i(klofdbana»' 
nreof  iho  gMd-wUof  tk«A»«ri«wfMflt, 
nUgfat  do  ■onetUng  uward  toAa^  ;» 
IHlcol  MperiiiM.    I  tctertd  10  lUi  pdM 
in   Boslou,  but  my  retttawat  to  fl  bia 
grown  mora  and  more  toiMj,  iMfl,  ■  *i 
tbrao  citiM  bit  Thitod,  tliej  diaqpM*^ 
altogvtbiT.    And    Ihla  aot  liiioaii  1  tad 
the  (utycci  lc«o  Bl  hcoit,  bnt  btcaut,  ■ 
your  grrwt  toonlrynaa,  EB*n«^«l|hl«- 
pr«oa  if,  an;  rrfw— to  of  Ike  Und  wddttt 
like  Ibe  •aund  of*  MTthe  in  D«oMb«,» 
UrciyoatofrlK*.   During vy tat mW 
itaidcnee  ki  tbo  Daltod  Siau*  I  fcan  Ml 
beazd  a  dngle  wU^or  ho«ill«  i«  h|^" 

Thi«,  «lr,  will  owMciontly  iadleala  1*  |w 
my  experience  of  (ho  fccUng  of  the  psfb 
of  the  I'mled  States  toward  thk  miM- 
Either  thiy  do  sot  balo  w^  ao  aUigol: «. 
if  tliay  do,  the  uanBcr  in  wUch  Aty  1^ 
prtwfd  Ihi*  b«Sng,oul  nftaniiditali**!' 
a  gueai,  pt«v(«  ibm  i«  b*  iha  dm*!  im- 
toon*  of  nattoni. 

I  am,  lir,  your  obcOont  •enwl, 
Jon  Tmitt. 

jtot*»t«wiaM.nimr<^.Jb>mi. 

PopotadM  of  Kew  Calaea.  — CapUJt  C 
S.  Uorsaby.of  llieBriiiuiNaiT,«borailit 
New  Uulara  during  tbe  put  y<Mr.  to  ew- 
plelc  tbo  snlUtibtd  ouircy  of  (bo  laM  dp- 
IbIb  Owon  Slasloy,  itport*  ibtt  ibe  wUt 
eoaat  oonolry  of  Ibo  eaolciB  balf  if  ribl 
l*lai>diaw<llroetiM  with  a  eoppn>«ilo(«l 
race,  ^Itc  ilUlDtt  ft«tn  Ihe  Itefc  hpaM 
oftbewctfcmpoMleo.  Thb  flgburatetJ 
r««e  n*  a  fHrnffl;  aad  InuMppi  paaplt 
Th«y  gladly  leeched  their  atiKuga  Hdiort 
■t  tbcir  rilUgni,  and  tbe  crew  of  OiOiii 
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HoTMbj'a  reiMl  mixed  frwJj  wi(b  Ihwn. 
They  pnctUa  icTmJ  uitaful  acM,  *uch  u 
poUcTT,  and  p«tMu  •ztoulr*  waU-f«a«*(I 
pUutallons. 

Sereral  auampu  w«re  nwdo  to  tmoIi 
dbe  miunUiaoii*  Inurlor,  b]r  aMendlDK  Uie 
riT«n  enptriiig  into  R<>luu'  Day,  bnl  the 
boat*  w«r«  111  CT4I7  ca«e  brought  lo  ■  aUud 
bj  tbo  locivwing  lelodiy  of  the  onnviit, 
■fUr  tbo  Sn(  ihlrtMo  or  TouTlMn  milri, 
Swnha  «Mt «  flue  port  and  inner  liarbor 
wcra  diacoTcrod,  and  namod  Port  Momliy 
and  Fuifki  tlarbor.  Tht  MaUi«u(*rti  ui- 
iRmity  of  N'ew  Oiuaea  «•«  found  Ui  bar* 
lb«  form  of  a  fork.  oH  th#  lowtr  tine  of 
irUeh  liM  a  groap  of  iilanil*,  but  loaving  a 
dMp  lMvipU>l«  dianuel  between  Ibem  anil 
Iha  nwis-land.  Oaptaln  Uoroby  donbloJ 
lb*  lunlivm  ulrcmlty  of  ilw  fork,  and 
(boad  tho  Dorthcm  coaat  of  Ncv  Guinea 
WMbad  by  a  E™'"),  cicii',  reefieai  loa.  The 
BMlvM  here  vere  of  the  lamo  Malayan  or 
foljBMtan  MDe  ai  Uio«u  uf  Redioat  Bay. 
and  Uw  bUkdopea  neu-  Itidr  Tlll^n  "ore 
tanftced  and  oalti<r>Ud  lo  a  great  height,  In 
a  manMr  that  aia  aOhlnainan  iiilgbl  cnry. 
Wllk  tbwa  pwpl*  *b«  Intercourse  of  Cap- 
lala  Moreabjr^  HMD  naa  of  a  moat  eallifao- 
M17,  plMaaiil  naluM.  Pieces  of  haop-iroii 
w«r*  Ibo  inediuui  of  eicbuge,  with  which 
tka  or«w  pur«hajwd  food  uid  ctirlosi'lei, 
Including  ipodmcD)  of  their  bosdiomo  nlouo 
haklwU. 

Ut  Dill  Sili^  Da  ID  kind  oa  lo  allow 
DM  room  lor  a  word  la  relation  to  the  ar- 
ticle "  The  GrcAl  Cemetery  In  Colorado,"  in 
Qio  Um  number  uf  thic  loa^iiiiie.  It  wb« 
Steady  In  print  when  mj  ati«iition  wm 
oaUcd  (0  Praf.  0.  0  Matth'a  arilulo  iii  tli« 
ilin*  ifWii  Jvunai  of  Unmet  aid  l/ir  Art*, 
"Ob  Iha  StruGlura  and  AOlnlika  of  tbe 
BfOBlollMrUa,"  Id  >Mch  the  profciior  aayi 
of  Sfti&oradon  and  Miobanlau  :  "  Both 
luiBiU  ahould  be  regarded  oi  aynonyma  of 
A«MWiUrnim."  Whllo  I  would  aTold  a* 
ihaar  oOcIouhcm  the  intraiba  of  one  word 
M  atUter,  jvt  I  oaimot  permit  the  apparent 
dlaeootteay  Ut  itst  upon  me  of  c^cn  ta 
nmoh  ai  Homing  IQ  ignore  tbe  profeuor'* 
fUMiocDt,  I  auppota  Ibat  Prof  Uanth  It 
nlUM  lo  ba  ft|tard«d  at  tb«  diaoovorer,  In 
ISTA— 4Bd  pionodt  eip1oi«r  than  and  In  IH72 
^■0(  thai  wonderful  buriahplnco,  whoac  dry 


bone*  you  did  me  (he  botwr  to  M*<gn  the 
talk  of  iaibuiii|(  with  enouKb  of  )U<>  10  make 
thoim  prMealable  l«  your  toany  reailvn. 
Hence  any  Ihlsc  from  Prof.  Uar«li  on  thai 
thcuD  ii  worthy  of  far  mora  than  Ordinary 
ooncideratlon. 

Let  mo  here  oormt  a  lypofraphlcal 
error.  In  my  article,  on  pai;o  tTS,  the  liral 
word  In  lino  twolre  fnjm  tb«  bottom  of  tba 
page,  "Eoboalloua"  *bonId  read  "  Uioba- 
lileua." 

Very  mpcctfully  jouri, 

SanxL  Loccwooii, 
JmMary  M.  1BI4. 

lataptj  af  IgiMJi.— Antopiy  by  On. 
R.  U.  nu  and  J.  J.  Putnam;  pi^cnt,  Dn. 
J.  B.  ^  Jackaon.  J.  Wynu,  a  EUU,  M. 
Wyroao.  8.  G.  Webber. 

Kramu  lar^  Fatty  tiiauB  abundant. 
CraQlum,  braebyowpbalio,  falling  oIT  abrupt- 
ly Oom  the  mIddW  of  th«  tagittol  *uture. 
Qreatcal  ant«ro  ■  po«torior  diameter,  19T 
tnlUlmctrca ;  gitattuit  lateral  dlamtMr,  IDS 
mUllnietm — tbcio  mcoaaremoatt  mads  ho- 
forn  the  removal  cJ'  the  skin.  Depth  of 
frontal  bune,  meafiured  cilcniBlly  at  the 
median  line,  Bj  lnobea=18S  millimotreai 
length  of  aa^ial  mtnre,  5  Incliei  1=  Hi 
mlUimMret.  Tbo  "alls  of  the  ikull  were 
tliick  and  hoBTy;  th«  dura  maler  eiceed- 
Ingly  adbaroat  to  the  bone  and  remarkably 
thlek.  The  pla  roater  itiodTatoly  tranapar. 
cot.  Along  Ibo  arachnoid  lolaa  wee*  whiltf 
lines  indloaiing  ehronlc  ihlckening ;  tbo 
triui  IhemielTu  rather  more  iijoclcd  than 
UHual.  The  cerebral  euleJ  were  deep  and 
wide.  On  eaob  tide  of  the  median  liae, 
near  lb«  antmlor  ooovndiog  conroIiitloD  on 
tbo  left,  and  tbo  pufterlor  aaoDndlng  oonio. 
Iiitloa  Ob  the  right,  wo*  a  dupruxaion  wbieh 
miglit  bar*  held  a  pnua^loD*  or  a  little 
moro.  Tha  braln-liMne  around  wai  dimin* 
lihed  without  oFldonce  of  dUeano.  The  ar> 
tcrleR  at  tbo  bara  of  tbo  brain  «ho««d  stI* 
dcace  of  oitciuilTe  cbifinic  dliraio  of  tbeir 
linlog  membrane,  with  Darrowlng  of  tbo 
Galibn  of  the  carotidj.  The  baillar  artiiry 
woa  apparently  a  coatinuatioD  of  the  led 
rcrlcbril  alonu,  the  rlf^ht  rcttebral  being 
reprvMnled  by  an  exceedingly  amall  letiol 
nhlu'h  united  the  basilar  with  the  inferior 
oi'rebcllir,  tb«  latUr  bting  merelT  the  pro- 
longation of  the  auMiBngI)'  nnall  i-Ik''' 
Tcrt«bra].     The  left  T«rt«ibral  nan  Uitiw 
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ihu  iMiul — Iu{;cr  even  I  ban  Uic  btillar. 
In  thue  mnwaaltr-aiTiogri]  nticrlrs  wtre 
TvTf  ImpniADi  chsngts,  Commearipg  U 
lu  iDoh  bcluH  the  tnlcr'ror  «dg«  cf  dio  pen* 
Varolii  ami  (xlcndiiig  downirard,  tfae  waUt 
<rt  Ilia  loll  Ttrtcbnl  artur;  were  tlifT,  in 
[Kit  caloittcd,  utd  il«  liniajp  Icom.  A( 
liiUf  in  inth  fnMD  tb«  point  jiul  meniiimMl. 
Immtdlalvlj  over  Om  Irft  oll*ar]r  boilj,  «u 
Q  Kdil(»h  •  jrpllow,  opKqiM,  ftitbh  plug 
(thrombiu).  coiD^lvlf  obfirueUng  ih«  Jta- 
Ml;  *tlU  l»ircr  wu  uwilwr  mora  rtoont, 
but  p«ab*blr  ofrnwrlna  plug.  The  fini 
HM  ODE  quarter  of  ui  hub  long,  the  anoad 
tour  invlicn  long.  A  lUld  plug,  an  inch 
long,  HM  aboTB  llie  Snt,  ud  toooliinf:  U. 
Oppo<it«  th«  Diiildle  of  tb«  posa  (her*  wb< 
atb«roniaIous  drgmcralion  of  the  baillar 
nrttfrjr,  Tli«  walla  of  the  inCcnul  iwTOtiill 
wee*  al«o  in  part  oalcl&fd.  Tho  poatCTJor 
|>ai1  or  ih«  rlgbt  cerebellar  loba  (the  aide 
on  ubieh  tho  vcrMbml  mri*rj'  wm  «icceij. 
Infljr  (malt)  vaa  »ofl«r  than  uDiial,  llii<  i-ur- 
ntpondlng  ftiUalloui  twollon  and  Indli- 
Unoilr  deAn*d,  IndicaUng  dUraixi  of  ibi« 
pnrt.  probably  eonwguononi  of  llid  cbangM 
Id  tha  artcrlM. 

Th«  Wright  of  the  nnlirv  brain  wai  B3,4 
nv(drdupo)>  ounvu*^],40n  unminni;  al- 
iening a  diminution  In  th«  vol)^t  of  tli« 
brain,  from  ih*  %g<i  of  Uiirty-flve  or  forty 
jcon,  al  ihv  rat*  of  one  onnoo  arolrdupoii 
for  each  ten  ynn  aiapacd,  lh«  BTCalool 
wdfihl  of  tho  bnin  ftmj  bo  nllraatod  al 
DO.a  aroirdupois  ounc«. 

Weight  of  right  notcrror  lobe  (Mparalcd 
with  (ho  Soture  of  Rolando  fur  a  gnid«), 
3M  granimpt ;  iiei|^t  of  left  a&terior  lobe, 
33.1  ii-raiiiinffL.  Hoirt  lar^,  muaoular  fibre 
Mrm  and  of  good  color.  The  aiuehed  por- 
tion of  the  aortic  islie*  riKid,  (ho  milrol 
opening  larRC.  In  the  ItA  ircntrldc,  at  the 
lower  tUrd.  n  firm,  orguUed  clol  ot  the 
■lie  of  a  pcoch'Stone,  ittiebed  la  the  wall 
al  the  anlerior  portion  near  the  Bcplum  ; 
around  thl«  <ilot  a  more  recent  one  bod 
ronix'd.  ita  evniin  toftoned  and  Kruiular. 
From  thii.  pmliabli',  Mmn  amati  porliiie* 
bad  been  carrtrd  bf  Iho  blood  to  the  *r- 
lorle*  la  Uic  baac  of  tlic  bnJn,  doing  tbslr 
pari  Id  obsirtictiiig  iheta  and  eauiing  tho 
fatal  cbftDgH  nbotr  described.  The  lining 
membmne  Cif  the  beul,  where  Ihc  ekt  via 
atlAchcd.  waa  much    thickcanl,  and   the 


miucnUr  hijer  U  ibe  aaioe  part  ttwf  i 
noir  Ihe  apex  ne4  Tl«<ble  to  the  baknl  i 

TUe  luDi^  «ere  adheraU  le  th«  itb*  n 
both  able*  of  iba  chni — ifao  eiidtace  tt  M 
iDflunmatlona.  The  other  orpna  mti 
hoklthr.— .V«  TBfk  TrOmf,  i>ni«d»  » 


i  GD*d  nt4c»-PUnL— The  a^rim^t 
MvnlAly  ihinkd  that  Ibe  ubitc-thoni  (£!»• 
VMM  jMn^bttiw)  oomfilics    wjtb  *l  iW 
eondlUmi*  of  •  gooi  hed^planri,  nncti  bH- 
ti>r  ilinn  iho  tteage  oi«ag«  or  »bj  tt  lb> 
other  pbnia  cmplojad  for  that  p«n>0M  k 
ibii   DOantry.    "ma  ptanl   doM  col  |ro* 
mors  Ihaa  •  few  Inehe*  h)gk  Uio  Drat  jtat 
from  aocd,  and  Is  iben  ihomlcui  but  then 
are  large  numben  of  »bort  btuehaa  Tn* 
a  quarter  of  as  indi  to  t«o  taMlic*  I*  ttngdi^ 
anil  thB«e  become  abaqi  ffdaci  Ibe  bH 
rear.    The  older  the  |4mi|*  Om  ipfarfw  ibif 
becoine — on  •ueiUu  feature  in  a  WJge 
pUnt.    ThcwoandaadiUrdyeMibnacta 
are  pivdnciM]  fr«a)  threu  to  Sre  hn  kef, 
thua  toon   na«Un(  a  good    height  fir  ■ 
hedge,     Whon  ibe  plaata  aro  uiaMd  (*■ 
gcther.  tbcf  rare);  ahow  any  dbporftiM  lo 
exceed    ibc    bright    of    tii    or   right  iMt, 
When  tUef  reach  that  brlj[bt,  thejr  nm  bj 
•ondlDg  auvng  *bool«  out  irom  ibe  thM 
near  lh«  ground  i   and  thai  the 
«nr  growing  tUdtcr— nKitbvr 
fcaturo.    If  pruned,  ibe*  make  a  I 
bcdgo :  Lf  lolalljr  nef leetcd,  tbcf  ar* 
protcetin.    riaclA  three  or  four  jcan  i 
•t«d,  eo  that  is  a  few  year*,  with  I 
eneouiageinenl,  pUsI*  In  abandanoc 
lie  obteined, 

Sotidre  tu  protaetlre  raloe,  ibe  pli 
bai  a  Tny  brautHU  appcarane*.     Tb*  ' 
dor  aide  of  the  leaf,  ai  wdl  ••  the 
growing  brsncbe*,  an  athecr ;  aad 
iU  eomnon  name.    Bontb  of  <bc  I 
It  would  probably  be  an  erngiecn. 
Penwyltania  it  holdi  ha  ttarea  to  Chri 
naa.    The  flowett  ai«  grwailah  white,  i 
ehowy.  but  reaemble  ht  rr)gran«e  the  : 
tbh  bBHthom.    Tb*  btnVa  whieb  tap 
are  of  •  moUlad  tad.     The  writer  la 
Oar4em*r'»  MainUf  \t  mable  lo  deurah 
what  1>  the  oilrcne  degtve  of  cold  tei 
the  plant  maybe  eipoted  without 
Re  alatei.  howntr,  thai  It  ha*  rvmalnei] 
ooiirely  uDinjoied  in  oao  attnatien  »hft 
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tlw  iMt  jMr'o  ihoaW  of  Ihc  OsngO  onogc 
ftuJ  the  boDoj  loomt  were  dialrojcd,  the 
tbennoncMf  faaiog  14*  l>cloir  uro.  tUo 
EkHgniu  It  ■  tuAn«i  tbo  [UiiuU]>s  Uouti- 
Mtnt 

%«bnlcal  Ednatiai.--Dr.  Ljon  Pb;- 
fair,  ia  Ilia  "  I>«lur«  on  Tucbnicul  Eiluoi- 
Ika,"  dortlii  ii[iuu  Ihp  aii.:t?'s«  whioli  li>« 
atWiiiI*d  ih«  ivcliul«J  iuuituUoiix  of 
adBerluid  uid  DotUnd.  U«  Mjt :  "  VTbat 
hMMsbM  IlildlttloiMtioR  (SwIUorlind), 
M  (EMOtc  from  Ibc  pnthwitji  of  oammDrco, 
■ad  M  poor  la  tho  luliunl  rel•]u^(^c•  of  ID' 
dottrj,  to  ctxrj  on  Eaiiiiulli«mring  produo- 
■ion  by  tli«  aid  ei  &  proiporous  and  oon- 
ICDUd  people,  vhllo  tSnglaud,  wubi-d  by 
lb«  MMB  >Ad  kboundlng  iu  miiMral  xtuUli, 
la  bnrteMd  irilh  aa  «T«r-lDcr««*liijt  [irngmr- 
IIOM  of  Um  UDprodoctlre  ponrF  Tbent  I* 
ooly  Ode  sniwct:  ibat  SwIUcrUnd  hu  > 
UgUy-eduuted  people."  And  of  [Tolland 
b*  aid*;  "DoiplM  hot  iMlurDl  porcri^  In 
dieravnMleriabof  indiuli7,  Dollanil  sends 
M  (hi*  coiwtiy  alono  tvfotta  of  food  10  Uie 
UDiul  trIiw  of  £3,OCK>,000,  and  tOJiauricl- 
ured  produoU  vortli  £0,OOO,noo  mnir.  Tlie 
lav  «auipcts  ortrj  toirii  of  10.U<)i>  itiliil>- 
hanu  \a  er«iit  UahniMl  Rclloolr."'  .Vmuag 
Dr.  PlAflkli'4  oooclutioDn.  hu  a(ait«  tliil  "  a 
bigbtr  •duMtion,  In  relation  («  ili<>  indua- 
iriM  of  th*  eouQtrjr,  I*  oa  MioDllal  cwidi. 
lion  for  lli«  ooDtlnuod  proapcrii;  of  ilio 
people ;  for  Intelligence  and  akill— «  faotora 
in  prodiMtti*  lDdiutr7 — arc  connianilj  ho- 
CMBlog  of  fMMcr  value  llun  the  pD«t«ialan 
of  BadTamwnutciUlorlocBl  ad'antaec*," 


Sckntf  Md  Ihe  fnu, — Itouarkt  of 
QcMge  tuple;  at  tbs  Ujing  of  (bo  vonicr- 
MOM  of  the  new  Tribtm*  buildiog : 

"  FaiOM  axD  FilloiT'Lammueu  :  We 
htra  MNDibM  in^ajr  In  eomniPiiioratiuD 
of  Ibe  paai.  aad  for  conatorvllon  of  tli»  Ai- 
lur*.  no  ortehial  foiudatloQ  of  tho  TWA. 
MM  «M  kid  In  wnllnient  and  Idou,  Bor- 
we  Gredef  ww  a  omb  of  no  1cm  profound 
ocnrtotiom  tbao  of  loAj'  aipiratlom.  Tlie 
kodernoM  of  bia  cnioUoai.1  Diture  ira* 
malted  \>y  the  atren^h  of  bit  intcUeci. 
He  wu  >  betlever  In  the  progreas  of  Ihougbt 
Md  th«d«telapm«nior«eione*,  in  tb«prog. 
MM  of  •ooiatf  and  tU  dtnlopntnt  of  ho. 


nunll;.  Under  tbo  1nSaoDO«  of  Ihl*  liufi- 
ratlon,  the  TViiuiu  iraa  ntablUliod  aoio 
iban  tbirtj  j«a»  agOt  .tt  that  time  It* 
baili  iru  iplrlraal,  and  not  maletlal,  alrong 
In  Idou,  but  not  poncrful  Id  brink  nad  bmt- 
l«r,  in  gmiiie  or  marble,  in  auobiaer?  or  !■ 
nioac;.  Wo  have  come  lo-d*;,  doI  Io  re. 
more  IbU  Coundailoo,  but  to  combine  It 
irltb  otber  elemont*,  uiil  ihu«  to  give  it  re- 
newed strength  and  ooD<bten«]r.  It  I*  our 
purpoio  to  ololbe  the  npirliual  germ  with  a 
matprial  bod;,  to  hioarporale  the  inriaible 
force*  whioh  iiMpicedtbe  heartef  our  found- 
er in  a  Tialble  Conn,  Id  tba  ahap*  oT  a 
goodlj  tonple^  naailTe  In  IH  foundatios, 
fair  In  lit  proportion*,  and  taocod  In  U* 
purpo*!*.  Tbe  Qew  ThiuHt  of  to-daj,  like 
tbe  old  Trihtint  of  tbe  poet,  Ii  to  bo  conic- 
oralnl  to  Ihe  dOTclopmcnt  of  idea*,  the  ex- 
position  of  principlw,  and  tho  proiaulgalloa 
nf  Initli.  Tb«  ccremon;  wliioli  is  Bow 
Dboji  to  be  performed  tjpiGoi  Ibe  usion  of 
tpiiiiual  aRODcic*  with  mMerfal  oonditloo*, 
ind  tliu*  pouMu*  a  alinlfloanoo  aftil  boan- 
ly  wbleb  antlclpalo  Ibe  character  of  the 
coming  •!;&  Tbe  lUturc  which  Uc)  bofbro 
01,  It  li  perhapa  not  proaumploou*  to  »t- 
arm,  will  be  markod  bj  n  mifnUacni  ith- 
Uicili  of  (he  foNO*  of  material  Katuio  and 
Ibe  power  of  iplrilunl  idoat. 

"  Allow  IDC  one  word  in  illiutrslioa  of 
tbia  propbeo;,  and  I  will  ;l«ld  tbe  place  10 
tbe  fair  hand*  and  the  fair  tplrlt  whole 
protsnoo  00  tbi*  oooadon  orown*  the  loeBO 
wiib  a  tender  graeo. 

"  About  ten  j«Ma  before  tbe  lolabUlh- 
room  of  Ihfl  Tribvmi,  dating  frvm  tbe  death 
oriIc«c!,  in  lUl.andof  Tiocthe  in  Ibefbl- 
lowlog  jrear,  (be  tendcac;  of  thought  on 
Ihe  MQlinent  oi  Europe,  which  had  hopo 
of  an  inUn*d;  Ideal,  or  iplrliual  cbaractor, 
began  10  aMnme  an  opposite  diresdon. 
Physioal  raaoarohto  ra^ddl^tock  prccodcnoe 
of  nielaphriiDal  apeouUtion.  Potltite  soi' 
oiiou  wat  InBogiintteEl  in  the  place  of  ab- 
(traet  phllotoph)'.  The  npirilciil  onler  wa* 
«oIlnl|;h  ooliptod  bjr  tb«  wonderful  (vIiIcto- 
nienla  of  tho  matorial  order.  A  new  d;- 
najil;  troie  whloh  knew  not  Jotuph,  and 
the  anolenl  name*  of  Plalo,  and  De*cart«i, 
a.oA  Leibnlu,  were  dethronod  b;  the  al*|. 
wart  hott  Ibat  look  poeMaaioo  of  tho  do- 
niolit  of  pbpiotl  (dmoo.  I  need  not  ro> 
hoarse  iha  ^lendM  dlHcmriei  vUob  ban 
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nigulind  (bit  pvrlod.  Saob  aequUttlont 
M  Uio  tiVMnrr  of  podllve  buBiM  kMwl- 
•dgi  btra  iw<r«r  b««B  mads  In  •&  •qoal 
tiiM  b  Iha  Mitory  of  thought  Hon  Ughi 
hu  bMD  throvn  on  tbii  nutcrial  coodlllaiu 
of  our  vxItUace  od  earth  IhaD  bu  been 
«iOo]roil  boToro  •tnce  Ui«  uonlnt;  itui  fint 
wng  togcth«F,  But  the  tignt  of  Ibc  time* 
tndickte  ibc  cotDDcnoeiiMiU  of  *  raMtion. 
Tb<  *£c  accept*  cb«  rtaolU  or  phTlic*!  ro- 
learob,  but  rcfbtw  to  r«gu4  llua  u  ibc 
limit  of  nlion&l  belief.  In  ruoMng  matter 
into  motfoulw,  ind  moltculiM  (Dto  aUona, 
tbo  matt  illunlriout  Dolliralor*  of  phjilnl 
■denof  cbourflillf  oonfcM  that  the;  *Tnr« 
a  ioTiiiblo  feroM  wbiah  no  oruolble  <4& 
umIjtw,  no  microwopo  d«i«et,  no  iKtbuiA- 
tlo  oiplala.  TUo  altcfiod  matfrtallfm  of 
TjndoA  ud  Huilcj  tbui  affordti  an  unex- 
IMCIod  auppoii  to  Ihc  Idcallaio  of  Bcrltolcj'. 
"  Tho  TMvne,  it  miy  be  pfcdicuid,  iriU 
oonlbiac  to  rcprcicnt  tho  Intellectual  aplrll 
of  tbo  aiio.  Faithful  to  lu  put  hiitorj'.  It 
will  welcome  trtetj  new  dlfcovcrir  of  truth. 
Free  from  the  limrutiooe  of  parlf  In  pbi< 
loaophjr  or  rdigioa,  in  poUlio*  or  leienoe, 
it  «ill  embruoe  a  wider  rungs  of  Ihou^t, 
and  purtue  ■  higher  aim  In  tbc  InlerEita 
of  humauitj.  Waiohing  wilb  ila  hundred 
«;m  lb*  CTsnti  of  the  paning  time,  it  will 
wait  tot  the  blush  of  the  tuomiuj;  twilight 
whlcli  bftiblaic^n  tbv  dawn  of  >  bHghtsr 
day.  A*  wo  now  pbco  tbo  toIIt«  tablet  on 
lu  loctij  bed,  let  It  ajmboIlM  Iho  rudlanl 
acroll  of  humaa  knowlodgD  Npoalng  on  tho 
foundation  of  eternal  ttutb." 

1  Swina  of  LaeaiU.— Dr.  B.  A.  flouldi, 
in  0  letter  publUbod  in  the  December  non- 
bcr  of  Iho  Ametietn  Jtiurnat  «f  Scitnett  do- 
Borlbca  a  »*arm  of  lovuita  at  Cordora 
(in  tho  north  of  tbc  Argentine  Bepubllo), 
which,  for  uttnt,  ritaU  ihoM  vliioh  hate 
been  totneUniM  wltneued  In  Butern  ooua- 
triva.  He  aaja :  "  I  uw  to  ibe  «Mlwari] 
what  wa«  apparontlj  a  lon^  trail  of  doniw 
black  lainko  eit<indln|i  over  ISQ'  of  tho 
horlion,  from  which  It  cili-udcd  to  an  altl- 
lode  Oif  about  S".  Tbc  appntroncc  dUTervd 
In  no  rcapect  from  thai  of  a  black  imoko 
diUUng  from  a  large  eondagration.  The  In- 
ioota  were  cndcnlt]r  iraDsportocl  b;  tlic  wind, 
and  paiwd  within  about  ibi'co  or  four  mllea 
of  ttf.    OerUinly  Iwtmtjr  miles  of  lu  length 


won  vlitbia  cnur  Iba  ftr^auMtUag  { 
Th«T  won  «Mo  bAr«  WB  cf^ovk  in 
noritlni;,  and  coMlnntd  to  paM  with  tfipaf- 
enllj  iiDdlmlnlifac4  oubImc*  vMH  dajlifhl 
faUed." 

In  about  etshtcm  daji  Iht  ]>h(BOBt> 
Don  waa  repealed.  Thof  afahi  appaand  to 
nioTe  bofoco  tlM  wbd,  and  pMMd  iliroa|k 
the  siiac^e  betwoan  Iho  Involel  and  ibo 
moontaliu,  which  were  lw«l*« 
tout,  during  aiDf  hours.  TIio 
tbe  dcsac  naclev*  scorned  10  be 
iban  3,000  feet,  iu  widtk  abo«  aU  or  1 
nUtd.  "Since  I  be^an  ihia  page," 
Dr.  Gould, "  ihej  baTu  come  opoo  nn  kn  fal 
foroe,  Lil«rullf  daikf^ag  Iha  ann,  and  1 
is  pTObabI*  nut  a  aquara  taiA  of  out  ( 
unoeeuplad  by  IboB.** 

A«phaltan    Dfpotlt  la  V«M 
I>ror.    \\.   M.    FoDtiine  pubUahad,  III 
Dcconbor  nunbei  of  tha  Amaieam  • 
«/  Seitittt,  an  interoallng  accottnt  of  a 
poilt  of  wphaH  in  Bilbbie  Crmovi,  ^-  ^* 
which  la  cKtnsiToly  iDinad,  and  la  ts 
ai  uu  addition  tO  Ibc  ooal  osod  In 
oing  gas. 

It  DccuTs  in  u  aootmona  flMilia  la  1 
rock>,  apparenlljr  filling  It,  asd  ha* 
worked  Terticallj  thrMigh  a  depth  of  \ 
feci,  and  horiiooUllj  through  a  dliuoeo  < 
S,31(t  bcL    The  fiaauru  I*  i^om  more  tii*>| 
four  feet  wide,  in  tnanj  plaoM  much 
and  narrow*,  In  ona  directloo,  su  much  1 
to  be  unworkable.    In  anMbrr  directii^n  U] 
and*  abrupttj  at  the  TuUey  of  UcFailaiKl'l 
Bun. 

Tho  geological  podtlon  of  ifaia  flnorffj 
and  deposit  I*  In  ihe  "  Dppor  8arr«A  Ma 
um,"  aboTe  the  Plttaburg  tM,  wbkfc  1 
lain*  no  coal    Tbeac  barren  ncaaurat 
ofaandttonea  and  ahalto,  and  are  ttoria 
lal,  nicj  thow  no  break  eicrpt  at  the  I 

About  (eren  mile*  in  the  dtreeMonf 
tbo  oit^toc  i*  the  line  of  upheaval  ia  wUdl 
oci-ur  thp  oil-well*  of  W4M  Virginia.  And^l 
SI  Prof.  Fcmtalno  Obaeitw,  the  bltumhiottll 
depoilu,  which  U*  tu  boliaalh  tho  surfaci^l 
are  doubilna  tbo  aonreo  of  both  Uie  oil  aol] 
Iho  aiphaltnm. 

Ill  the  cleft  Uie  ttdnaral  olo*ot]i  1 
blc*  ordinary  bttnmlwtua  cea),  Inii  at  ihal 
aides  *4folaiog  Ihe  walla  It  la  jm  black,  aodj 
ha*  a  brUliint  lualrO-     Tbo   walli  of 
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t  MUom  dlncoloicd  mora  thin  ui 
I  depth,  uid  the  nmcnl  adherei  but 

The  dtj  datt  at  tho  mlcR  it  TOr;  tn- 
■nDTMtita^  aad  tiro  toddenu  from  eiplo- 
^  tiaa  taM  ocoomd.  lli*  uph^lt  vonuiiu 
•boqt  7S  p«r  MM.  or  ckitMO,  Mkd  fields 
•boot  100  pHoBi  of  oU  pw  ton. 

l|Mlll'l  fiiMMMT.— Il  h  tsro  that  tb« 
of  th«  hthi-r  (iU  vorlhil*  on  tbo 
Bfpcclallj  ^M  ililf  true  vheo  Uie  falhor 
tigiwUT  •adnani  Ib  para  •rime*, 
fitppilr,  bidMd,  ii  It  for  AiMtica,  aoil  for 
UologSeBl  tdniM,  that  tbo  tmi  plui  of  (h« 
hi«  i^Mitiarata  bt  oonllBuiyl,  m  fw  m 
ftttUla,  on  tbo  |»ad  •«•)•  upon  which  hi* 
pMl  Hind  pn^Mlod  llian.  Tho  ironhr 
meowwr  of  Prof.  A^m^  U  hii  too  Alei- 
ahr,  «boM  Buna,  in  «Mlogio«l  lBT«Biiph- 
riM,  I*  olroadf  >ekno«ledg»d  m  a  briftbt 
■^  la  Uw  OU  WorM  ad  Ifca  N«w.  One 
of  th*  moal  ib(iron|btj  «otk«d'On(  iDOn»- 
grapha,  *«  far  i«  it  [*  carried,  and  Ibe  aMoI 
mnptoooalj  nMten  up,  la  tbo  ona  tooanti; 
fabBAod  bj  Mr.  Alczandar  AfpMli,  coo- 
liUatt  Va  laatarehaa  and  mvmatrt  on  tbo 
KtMnodar—,  and  «ych  won  fur  him  tbo 
■nt  award  «t  tho  Walliar  prlxa  nf  (1,000, 
bf  An  Boaion  Sodetf  «t  Natural  niMory. 
Hr.  Aletaodcr  flgitalii  i«  to  (uccod  bis 
fadiat  la  the  aoodoM  ot  tho  Pmlkuc  Nar- 
ad ScbBd  «f  Kalural  Biatotj.  That  gntnt 
hadnido^  Ibc  priilo  or  Uuiachuiclti.  ■od 
■bt  anvf  «r  ib«  aamiW  of  tbo  Old  World, 
"Ue  Muacwn  of  Compamiitc  ZaiHogj"  at 
fliMliililuei.  XaM.,  hu  b««o  ^aoed  tnider 
AadlFeotSaa  of  Alcnndcr  hp'-'t  and  Mr. 
Ouj,  "both  of  whom  are  thoroughly  con- 
Nraaal  «iib  Praf.  Agaaaia'a  plans  with  rr- 
gud  to  the  louieum.  and  familiar  with  the 
Milleotioa*."  nui,  while  all  muit  lament. 
aa  ■  great  loai,  Ibu  dnnuo  of  that  wondcr- 
ftal  mao,  jet  a  deep  loUoltuda  baa  been  rr- 
no*«d  fram  maa;  ubida  aa  to  the  fate  of 
Iba  proCKWr'a  plana. 

Umtntkmt  lb*  PMaia-Bat— A  wriitr 
in  Iba  CTwhW  .VflH  U  lod,  bj  analr*)*  of 
dhiaaiJ  and  aoond  pouto-iabcn,  eo  at- 
oHbo  tba  pettUMtt  to  a  dtAdcnc;  of  Ibno 
ta  hi  ilwaolL  DiSbront  obaerv- 
tn  taata  the  pertaolaga  of  Bagneaia  bi  tbo 
iik  ef  aoaad  toban  at  tten  firo  to  l«n  per 


criit. ;  in  tbii  dUeaaod  tabcra  analixcd  bj 
tlio  author  U  waa  osl;  S.II4  |iur  nnl.  AmL 
jtkt  of  tound  tvbaia  abova  over  6re  per 
cent,  cf  tlmv,  but  In  the  at<b  of  diiaaaad  la- 
brre  the  author  found  ontjr  I.TT  per  east. 
A  almllar  ob«rrr«t!on  waa  mada  aome  yean 
ago  br  Prof.  Thorps  with  mgaid  (o  dia- 
caacd  and  bcaithj  orango-trN*  t  hi  lh«  fbr- 
mer  Iborc  waa  •  dcflclencj  of  llmo  and  mag- 
ar.ila- 

It  wu  thowD,  bf  tba  lato  Dr.  Ctaoe 
CUnrl,  that  Ume  U  one  of  dio  few  known 
aubaUncea  Ihil  are  capable  of  altogothar 
prcTQiting  tbs  di.Trioptaent  of  fungi  in  or- 
ganio  lalutiuOB.  Bv  diHB  nut  gito  anj  Ci- 
perintenta  relatiiig  to  the  action  of  oanatlc 
ma^seaia  on  Ibngli  but  doobtleaa  that  ao> 
(ioti  will  be  found  to  be  atmil&r. 

"Hera,  llien,"obt«rT*a  Ibo  autbOT,"ia 
a  ooiioaa  and  aJgniBoant  fact.  Diaaaaad  p»- 
tatota  aia  daBdant  In  linie.aalta,  and  8nM 
pntT^nit  ih*  dvnlapntant  of  ftioiiL  Uaj 
not  the  dnTclopment  of  ftanul  in  Iha  T«tela 
of  plants  bo  furthered  by  tbU  dcflolcocj  ? 
Tba  cinmnutuicea  ate  woh  aa  tcaFcelf  to 
loavo  room  for  doubt.  So  far,  then,  thcccy 
and  praotica  agree :  lima  hta  bora  found  b; 
cipcricoMi  to  be  useful  in  pre*enling  ifao 
diteut,  and  it  b  Ukel;  that  magncaia  will 
be  (bund  lu  hare  a  timilar  effect." 

Uaj  Wa»p-^f«t»ii — AUthaAnorioanip^ 
dea  baloojiinK  to  tl.ii  ttwan  PotMn  (wupa)  . 
baa*  bacn  canaidcrtd  pa(isr-nr«t  buUderagj 
but  P.  B.  Uhlcr,  at  the  Pbrtland  meating  of  j 
tbo  Amorlcin  AaKiciatloa,  doaorttted  a  q 
cda  which  build  ii«ti  of  claj.    ThU  wtap  j 
b  of  dark.browD  <«lor,  «lih  Tcllow  baodt ' 
acroaa  the  Dbdomnn,  snd  nlth  rrtlow  fort. 
Tbelnacct  bullijiBnciiofc^llridrfcal  thapa: 
sod  ■  number  of  tbcao  c}'llDdm  w*r0  found  ; 
la  tbc  ■tump  of  ■  dMs^vd  trac,  In  Clarlta 
CouDtr,  Ud.     Tbo  ocntrd  cavil;  of  tba 
■lump — which  «a*  about  Sra  inchct  In  di- 
ameter— eniitaiuid  thirtj-tliree  of  tbcae  po- 
(mllar  ttinuturteL      The;  were  of  jellow 
claf,  gBoenll;  about  half  »n  inoh  in  diame- 
ter, and  Tirjio^  from  two  to  Are  inclMa  b) 
length. 

The  neat,  or  mora  propnij  Ibo  raoep- 
tacia  for  Iba  agg  and  joooir,  ia  •-onatraalall 
In  Ib*  fnllowl&g  manbar :  Thu  adult  va<|i 
werku  anma  wat  claj  Into  an  OTal  palM, 
and  coirlia  It  to  tho  placo  wlioro  Iha  n«M  la 
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to  bo  mAdt.  The  ptUK  tf  th«a  lijd  o^ 
liqud;  and  pNMtd  down  b;  ilia  for»A»M 
■nd  bnil  of  the  E&Hot,  m  u  toMUM  it  lu 
ndhera  fired;  I*  Um  inrhm  on  wbkli  <l  ii 
baiUlng.  As  It  provtiviU,  it  •moothM  tb« 
in«id«  of  tb*  cjllndvr  b]r  working  with  li* 
jniri  knd  puablug  th«  from  of  IU>  Oat  lic*d 
•gftlntl  Um  (ilMtlo  Avf.  TliP  flr»l  trctinu 
b«in||  tbu*  flnUbed  lo  lu  latbirutlon.  It  flios 
nlf  10  wcurn  unitJI  apldan.  It  xdictl  a 
t^iidur  *rilh  it*  fun-fMl,  itlngi  U  in  jun  nivh 
a  waj  M  («  paraljui,  wllhMt  dMrojIng  lU 
Ufa,  and  then  dtpoxlu  It  tn  ilw  botiOB  of 
l!ie  eylhidtr. 

Ad  egg  b  then  laid  bcildc  tlio  ifAdor, 
and  the  wMp  flif«  off  lo  Mcnrc  ntbcr  api- 
den.  Thla  la  coDClnunl  ut.iII  tho  oarlt;, 
which  balda  from  twnlre  lo  Cnccn  of  Uic 
imaltcT  kiodi,  I*  nill.  Th«  waip  tbiin 
conn  (be  open  end  wdh  n  cup  of  the  lama 
nialerial  as  before.  BflfT  which  it  add*  other 
laclton*  to  the  o«inb*r  of  thre*  or  four,  fill- 
iog  Moh  with  •piden  and  drpotiiint;  ono 
tVK  'o  Mt'li.  Thv  ;<>uiig  lurva  f«'<li  on 
tbvio  pnnlj^d  •pider4,  and,  as  it  Bcemi. 
roqulm  I>obi  tw«lvo  to  SfWm  of  them  to 
noartth  It  anill  it  li  itiady  to  become  a 
liupa.  I?nliko  tome  other  olajr-nwt  baild- 
era,  thi*  wtap  do«*  sot  nnrve  ita  jouog,  but 
Uioj  ara  MeuT«lj  staled  np  in  the  aectian*, 
and  r<«d  thcnuclroa.  Whm  n«dj  lo  oame 
Ibrlb,  thu  wup  gnawa  •  round  boio  io  the 
wall  of  iu  «Ii,  and  luuea  Ibrtb  M  a  porfect 
Iwcet 

The  ran  ef  Bnrrli.— Barrt*  ia  an  alka- 
line Mrtli  of*  )p*j  color,  not  oa«)l;  fuaibl*, 


a&d  peUonou*.     It*  varlou*  lalta  arc  SM^  (/ft*,  used  hi  ppoltolinj,  and  wh> 
(ItrIj  mod  in  the  art*,  m  "ill  bo  seen  fron    Wlh  • 


a  paper  read  bj  Dr.  Lewi*  Fcochtvaneer, 
before  the  Folrtcchnie  Club,  of  which  we 
preeeot  d (jnopai*.  The anlphateof  biriita, 
SB  per  cent,  of  baryta  and  84  of  lulphuile 
add.  i)  lb<r  onljr  barjla-tnll  that  la  not  poi- 
loncut.  It  is  abundant  in  EniiUDd,  France. 
U«nninT.  and  llie  tiniieil  ^titea,  •here, it 
uiually  oceuia  In  oarini<ction  with  l>nlt  ts 
vctna  of  melatlie  nrcv,  a*  Ranifue,  or  refn- 
flODO,  SoiDetlmra,  bawcTor,  ll  form*  01- 
tinet  ireiu*.  In  company  with  the  *e«onda^ 
limettoDc,  and  rory  often  hi  flne  oritiab, 
along  "itb  caleltc  and  ccl«ilnc.  Conneeli' 
out  and  Uinoari  havo  long  l^imUhcd  abun- 
daiil   nulerial   for    the   irla.    Noit    come 


Viti^nia,  Kew  Tork,  New  Ilmptlilre, 
■arhuMlU,  PiMincjrltuiiA,  Kentuek;, 
T«nMMe«.  TheTsriei7kiKiwaM"Biil*EM 
■par  "  is  an  omaaeoUi  nooe,  «f  •  bteea 
color,  and  conceniric  rlags,  arigia*!!;  fanl 
hi  a  bed  of  cia;  Mar  Uolofna.  The  nl- 
pbate  ct  barrta  aUo  otUo  oeean  MiodiW^ 
vith  Ihnc,  and  *o«a  alHck  and  alnn,  nd  li 
then  called  caleoHabn^t* ;  when  aMoelatri 
with  tiTontia  It  if  Mlled  barTto-celtailne 

ini^ri'lr  b  •  caibonatc  of  barju,  oca- 
Bitiing  of  tS  per  ocaiL  baryta  and  St  oar- 
bonic  add.  It  is  fnmd,  in  eonitdtfablr 
quaniitJN,  in  BngUnd,  SOorio,  HnngHj, 
Hieily,  and  OhilS,  hot  noi  nmeb  in  tb*  Cnktd 
SUles.  It  ii  largely  uxd  hi  ptu*fh« 
inauuGwture  In  I'rance,  a*  alao  in  the  ■■•• 
vlheiure  of  I>ec4-root  aupr,  a»d  ftimaint 
u\ili.  Latterly,  it  bai  come  iato  om  for 
paint,  In  oomblnaiion  wiifa  tol«ble  ^ms  nd 
white  oiide  of  *lne.  Tlie  neuUc  boat  of 
thc*v  (alls  t*  bariuoi.  ll  is  a  while,  OMlle- 
able,  and  fUalble  inctal,  r««dily  oxMIt^ 
In  air,  and  deoomporii^  water  at  cetanoe 
toni|i«nlnr«.  TIm  pure  baryta,  oride  ef 
barium.  Is  uatd  4br  the  production  of  per- 
oxide of  li^drogtn,  nhlA  b  viuch  nee» 
mended  as  a  mediohMl  wignl,  and  tflsjtd 
In  the  nru  for  blaaekiiig  bbIomI  tbane^  sod 
conrertlnit  brown  iaio  Unnd  hair.  The 
oitde.  or  caiutle  baiyla,  rivofah  la  < 
propertlM^  poutli,  soda,  and  u 

ThatilorldeofbarfaBu  in|^t 
the  enlphale  of  baryta  wlUi  cUo 
eium.  in  a  reeerberotoiy  fbrmace,  i 
dtnetlng  with  hot  water,  Icaeii^  tb  m^ 
photc  of  Umc  ondlMolied.     Chtor 


-ft""^      I 


green  Bamc,  I*  prepared  h;  < 
anifldfll  eorboaaU!  of  bajryla  iBcbia 
lolutioa.  Niinicof  barTio,  Ukewis*  wH 
in  pjtotecliiiy,  may  be  ppt  by  dbMlelng  ihe 
Dilive  cartionalc  in  citric  add  and  oraipat*' 
ing  ibe  oolutlon,  octabcdnJ  cry*tab  bettg 
deposited.  Tbe  naiire  sdphaie  of  boryn 
Is  used  to  adiillerate  while  lead,  oOcn 
tb«  eitent  ofSS  to  CO  per  cent. 

The  aitificlal  sulphate,  pcnnanent  uh 
Is  mueh  used  In  ih«  inaDuf«ctni«  of  a  p*p 
of  the  puraat  white,  Ibr  coUm,  caid*, 
luooppOT  uelalluni^lopcratiotis,  thoi 
plildc  of  bulusi  bn  latteriy  bctn  enph 
for  the  purpoM  of  pedpiiatii^  fran  i 
ammealacal  coffMr  mMoq  Ibe  oopptf  it  ft' 


NOTES. 
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■ulpblde.  Tha  artlBaUI  cirboDklo  or  btufU, 
prodarad  bj  ptMing  eubonlc  •eld  through 
■  milphUa  of  bkrlom,  U  uucli  uaol  hi 
Buropa  Ib  Ui«  mftDHlhcliire  of  uhroiMUe 

SitcnrxaMd  Fllhi — ForlhoparpOMOf 
»ii|ilj|irinii  waicr  lo  •  D««  vbkrf  at  Point 
Bttwtat,  (ouiLmM  «f  San  Buau*antiit«, 
CaL,  an  arlMian  mil  waa  uuk  not  Bra  hat 
ttwa  U|b-watar  mark.  At  the  dqitb  of 
148  hH  K  Mronx  flow  of  vatrr  Kan  ob- 
tained, wlilch  apautnd  80  foal  blfih.  A 
gooiuwck  wki  HiIikI  od  tb«  born  no  u  to 
TOTanv  tha  floir.  Oun  i\y  ahllc  Iho  agant 
•ru  abfont,  (h«  mm  noticed  flih  b  the 
waj|«-«ati>T.  On  hit  return  nucnilaii  •»• 
glrcn  to  ih«  ttxK,  ud  tha  wdl  mn  foiind  to 
tM  Bllod  *lib  foung  tront,  thouandu  af 
tfaou  being  ihroon  out  nl  mtxj  jcL  Tho*c 
tnrat  wen  all  Ibo  lami!  tllc  (about  two 
hiclMa  long),  nod  pcrfccUj  dcrcbpcd.  TSiy 
Aorf  /nr/irt  ryri.  There  ii  no  ilronni  nearer 
■ban  lh«  Suti  Clara  River,  leveriil  mile* 
dlaUBt.  TberL'  are  no  trout  in  the  loner 
portion*  of  ihe  river.  The  lempcrwiirc  of 
tbc  water  U  tlio  aame  ta  ihil  of  the  well* 
of  thli  mantry  (1)4'  Fohr.t,  too  warm,  of 
oounuv  for  (rout  lo  lire  long  'm.—AmiTJcaM 
JourniU  of  3eitiu». 

Yr«E«fHi:«r»1lic]RHhlaN — A  re(Hg«T- 
ating  tpiurniiin,  iiivvnlixl  b}'  t'ik[>uiii  Vrtd- 
arick  Wacrvn.  Itriiigh  N'-try.  U  dvacribad  as 
foUowa:  It  ooiifixuara  uiulUMam.anKlni'i 
10  wUafa  I*  tlUeh«d  a  wcond  cylinder  for 
eondonring  etb«r-Ta|<<>r  The  cold  [>ra> 
doMd  by  iha  MpuuhM  of  ibln  oatidun>ed 
ttbtr  U  nllllwl  bf  being  coniiDiitiicBtcd  to 
brina  contalnad  In  plpaa,  around  wblcli  tha 
alhar  eireuliUM.  At  brine  Lbua  cootod  l« 
naad  in  lt«  tumeltbw  lo  frecie  water  or  lo 
oool  air,  tW  waUr  bchig  contained  la  letti- 
jtin  ImnK-ntd  In  ■  restcl  of  cold  brine, 
tod  tba  air  b<ta8  oontefcd  lo  pip»  which 
wlad  baekwint  and  forward  lo  the  brin«. 
Tb*  etlnr  tapl^ed,  Mafi  oonlained  cDilr«- 
1/  Ib  cloaad  Bppatato*,  la  aeoroel;  at  all 
waat«d,  and  llttU  otore  than  ila  ftnt  co«I 
oaad  be  takes  inta  a<couaL 

]b  tha  expcrimenb  amd«  with  the  ma- 
ohlaa,  th«  noiatufw  on  the  oul*ldc  of  the 
plpaa  Itadlog  to  ike  r«fr4^raleir  wcu  rap. 
Idlj  ftoisn,  a»d  Iho  air  of  tha  f«oni,  after 
being  imfadnwn  at  ■  lemperatore  <it  it' 


Fahr-,  wax  almoit  ImmedUtel;  Eotamcd  to 

U  at  ^^'.  A*  Ihia  procoM  oontiniMd,  lb« 
tcutpormlara  of  tho  nwni  waa  rapldlj  re- 
duced, and  tnlRhtoulIj  hara  biwn  btoujtht 
lo  tbc  frecaing .  point  and  ao  malnlaloed. 
Captain  Warren  clainu  that  the  ttmpara- 
lare  of  anjr  Ihnilcd  aptca  cu  be  thtu  kept 
down  to  almoM  aajr  niqui(«d  dognc,  and 
ha  propoae*  to  applj  Ihe  method  lo  the 
eonatroclioo  of  cold  chambers  on  boaad 
ablpa,  l«  bo  WMd  for  atoriof;  frcili  jtoA- 
alooa,  or,  in  the  com  of  morchmtt-ahipa,  for 
th«  eooTVjaaoo  of  porisbabte  frdgbi.  Be 
dota  not,  howtTor,  thlolt  it  pOMlblo  to 
tttieia  a  whole  carxo  of  ineil,  ao  aa  to  re- 
alit  palrefitcclon  in  a  long  TOfl^e,  ••  frou 
Aiutf«lhi  to  Rngland.  Ik  propoaaa  to  cnol 
railwajf-earrlieeii,  to  ptoridn  cool  raoaa  fo* 
the  coDVeranec  of  meal  and  titbor  prorl- 
■iona  in  lodla,  lo  cool  the  otr  adnilttod  loto 
hofpital  wards,  and  lo  piforide  an  unllnilud 
siipplj  of  pure  ice  at  alinoat  oomlnaJ  coat 


NOTES. 

Tiu  lateit  appliealiun  of  tho  toDd-blaat 
U  for  aloanlog  Uie  fronta  of  buildtap,  bp 
rcmoTlog  ilio  aool,  duat,  and  olhar  anb- 
MancM  iharalVona.  Tho  impaot  of  the 
nvd  on  tho  aar&oa  remotn  Ibu  dirt  from 
all  tha  eravleea  lad  indcnutiooa.  wiibout 

pereoptibljr  alFectinft  the  ahatpncu  of  ibo 
arohltretoial  ontaro  dilation. 

In  Uia  eouTM  of  a  lertiiro  on  mercnry 
rectntlf  de1iT«red  at  VicDni.  the  Ira-bone 
of  a  man  waa  exhibited,  wboac  death  bid 
undoiibledljr  been  baawiud  bf  BMrcaTy. 
Ok  (trlktog  the  bone  hoaTdj  on  ibo  iiljif, 
out  foil  maiuandi  of  llitio  itlittaritix  glob- 
uIm,  whioh  rollvd  about  on  Uiu  bUc~k  nir- 
boo  beforo  tho  laclurer,  coUeelJag  here  and 
Ih^re  Into  drop*.  Tbia  merour*  had  liofn 
abaorbod  daring  life,  and  proved  tin  daalh 
of  the  nboorbcaL 

)k  18JI  theoenaua  of  Cejion  waa  takan, 
it  being  th<  fini  attempt  of  the  tund  In  dial 
itland.  Whin  lliia  mcoaim  w««  flrac  talked 
of,  a  bcliaf  prerailod  lo  tho  niind*  of  Iho 
anEhalcac  that  It  waa  but  a  preparation  for 
Iho ToTTlng  of  a  now  tax.  In  nunjr  diMfiott 
tliu  DativM  aold  that  the  olgcol  waa  to  Aa- 
cuttr  Ihe  number  of  unmirtlad  joutht, 
with  a  riew  to  their  being  deported  to  Kii> 
rope,  wboac  male  population,  thoj  aald,  had 
biicn  daalroftd  by  a  great  war.  Tbi«  leil 
ti>  an  nnuaual  numbar  of  marriagea  being 
evlehrvtrd,  Tlie  popuUtlon  of  tho  iibindg 
ia  S,a00,')ix>.  TKcir  religloo  la  looked  after 
b7  S,Ma    Bnddbiat  prJwU^   1,078    SItIIo 
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,  Ha  MobiiDB«<bD  priMta,  883  deril 
•!■«««,  tit  rnntsUBt  laiMionaiiM,  lAd 
'  CMboUc  prlcaU.  Orct  l^OO.UOO  of  tike 
oph  ara  Buddiiiiiw,  urark  WO^OOO  SItUm, 
I  tbovl  188,000  ralhollcii,  wfatU  SMM 
I  panMlcd  outtielown  four  wlallM  cf 

In  Uw  Juinuy  Pom.ia  SomcK  Uottn- 
VI  irf  nr*  lh«  t!uU  OMloghl  cf  UbtnoaoM 
^•■  nolEoril;  fw  tba  •Uienicni  tliil  Iroii-oi* 
loiiela  in  tuc  qiUDtiliu  In  \\iv  nriiilibor- 
bood  of  fiUck  RJTcr  Prills  in  lliat  Sliil«. 
iW.  N.  U.  WinchclL  tlip  Sutc  Gcolotfiit 
rofoTwl  to,  hu  tiucc  wriilen  oi  Ihiil  he 
fterer  tudc  ih*  fUlcmcDl,  ind  b  nM  tiriH 
thai  Iron-ort^  in  nnj  qu>nti(j,  It  fomd  In 
IbM  loctlltj.  Til*  it«ni  ■»•!  Uiu  uitlinril;  lor 
imorc  btken  froui  tiie  J-xirnal  aflhr  l^iritlf 
«f  ArU,  m  Mtrcmtd  mutrmporar;.  whipb 
■iu)  «Hdently  been  milled  like  oundTc*. 

Tm  ;l«l(l  of  );a1d  lii  Sow  Ztwluii)  up  M 
Ffhs  «nd  of  (he  jcar  ISIS  wu  S,?l8.Sie 
OUDOCs,  rklued  Bt  XSa.ei-l.aAO.  of  which 
the  BDtih  uUnd  fumiihcd  ISl.llfiV  tninrci. 
woKb  £l,Gl)ll,at.>7.  TItli  gold  l>  oLulDcd 
by  lodo-mlnlng  In  IgDnou*  mnlii  of  ihe 
Kaoioie  tpooh.  Thi>  >outli  iHl>nd  flirnlahod 
•,VeS,«TS  oiUKM,  Tklao  JesS,3lti>,MS.  clildSj 
obUinml  £roni  the  meUmorpbic  ruak*  bj 
■Uurial  wiahing. 

In  th«  onmpatilion  ImI  Onlobar  for  tha 
flOO.DOO  |irita  offNvd  hj  Ih*  9UW  of  Ktw 
York  for  ■  as^raetor;  applipatlon  of  ncam- 
fiunut  to  canal  narl^tion,  one  of  the  eoa- 
petisg  boalB,  the  Baiicr,  canTiag  200  toni 
of  cargo,  and  drairbg  G  foci  8}  hidiw 
water,  traialed  about  BS  iqIIm  hi  a  IKUv 
OTcr  IB  hour*,  cDdtuoiIng  oiilv  RSO  pounds 
of  bard  ooal.  Kone  of  the  perfonnaDOM. 
bO'e**<r,  wan  desnwd  ntinlaotorj  bj  the 
conmiafioDon,  and  die  prite  waa  anlc 
wiiUieM. 

A  oounKSDBR  of  Ae  Lcedon  Tlnui 
liMDiniiiTucatai  tolfaatJoamaliOBcliitereM- 
liig  noitii  on  the  JbwatoAM  m  a  boiur- 
ptut.  He  tAj*  that  h«  ha*  Mieral  of  the 
Tonog  ticts,  KTOwn  IVom  aeM*.  In  hi* 
Loiuc;  thai  th''j|;ruw  pemarkablr  WV'II, are 
T017  prellj.  and  emit  a  very  plouiaDt  wlor, 
much  me'nlilin^  that  of  the  black  (orraai. 
Tliaj  retain  their  ^ rten  Icarca  thlODgh  the 
«ictter.  The  oidjr  ntijcotion  (0  them  M 
bOuae^Unu  la  that  tbr;  tocMne  too  lar^a ; 
but  It  I*  aaj  lo  half  a  lucotMion  of  Ihwn 
bj  Mwlng  fveda  Main.  Tbtire  an  Mrer*) 
viritahM  of  Ibe  .Amo^vAu,  tbrtc  of  whirb 
— >atll«  ^im,  blue  gnm.  and  aotDted  nni 
>— tbv  corrTeposdait  baa  grovlna,  aniT  h« 
■aj*  that  tbc7  art  Tory  much  al&o  In  all 
mpeeu. 

Ar  Ibr  rt««iil  latelinE  of  IlBlIan  nra  of 
•Ctcuce  al  Rome,  Ibe  alttniM  phydciana — 
(kat  ta,  (hoM  vbo  niake  a  RpocUllr  of  men-  < 


lal  dlMrdota— hold  atMtea  of  thair  otrzi, 
Midar  tba  pmMenoj  of  Pi«C  (Kwlitni 
AA«T  aloBg  and  iniaratlaf  £w«Mion,  pro- 
trarird    throuch    aereial    araaiona.    ibe] 
(otmded  a  SoMa  FrtniaMta  Btlima,  or 
Ajuoclatioe  of  AHcnlata.    Tbli  bod;  b   u 
•Mcmblt  Kttry  lUrd  jear,  caefa  dm*  to  ■ 
dllAmt  cltf  of  Italy,  tW  Cm  laailii  ■• 
lake  plan!  al  Imola  atxt  j*ar.     AtnaagllK 
»otijt«ts  for  diacumm  we  notlca  the  (■• 
foDowW.  Tix. :  "  Uulforw  fliigwllw  if 
Ucalal  Dbordera,"  and  "Tba  Fw  fcgrf 
Inw&c  li^hnna  for  CrbnlaaU." 

BisjiiiiB  DoKjuii,  to  a  late  ipwdt  H 
Qlaagow.  nude  the  algaiScant  admiaia 
IbM  the  rcTolutloaa  of  >clancc«t(Ua  (W 
tul  flftjraara  bar*  had  "nach  nontf 
fact"  In  inouldioic  iho>«rid  (bia  aa};*' 
SUra)  «uwa  1  nad  thai  lh«7  ■*  bat*  thMpd 
tbc  pooHon  and  pro^ecu  of  BankiBl  MK 
than  all  tbe  eonqDcaia,  and  bH  the  ttlu. 
•»d  ^  the  le^akMta  i^t  mr  IHtd ! ' 

BcroKi  Bccamer'a  faiTOiiio^  tht  jaU 
prmlvrtlon  of  itnl  in  Biglajid  wat  I^M 
(ona;  ii  »  vow  481,000  tOM,  <r  waal;M 
lime*  aa  BUieb.  The  prodoclloo  rf  Kva 
mer  KmI  In  Ibe  Utdtod  filataa  fbrlbt f« 
ISn  U aatlmatod  at  140.000  UHl 

Tm  great  work  of  (ha  Da  Caadallat  fr 
tber  and  aon  —  camalj,  the  'PNdn^ 
SjBlrawHi  Natcialia  TrfetaUhB,' iM 
coauJna  a  dNoriptieo  of  erR7  kneaa  ^ 
dM  of  ifioo«7tedonow  flavcrina  flau-t*' 
htm  juit  oomplrted.  The  pMnM  ' 
tbe  work  wai  ccomieDced  in  IW*  *?■• 
elder  be  CandoUa.  To  coaanaiaaM  tr 
complittlnn  of  tlM  "  f  rodrowB,'  Ae  B**' 
entUnI  SoclM j  of  Hdghin  baa  anri^  1 
de  CandolU  a  aprcml  nedaL 

Poor.  AnntaD  Ibua  cMfanaua  tbi 
nipplj  of  tba  wnrU :  la  Ibe  BrfUah 
there  Afo  IS.eoo  •qvatv  ■alaa;  b 
S.0OO:Nd  BelKisin.  SSO;  8pa^  4,141)-. 
Prvuia,   IS.OOO;    in   Boboaa,  l,0«:  b 
the    Cnlud    SUM.    WifitO-,   ia   BrtM 
N'ortb  AiMtiM,  18^  naU^e  a  IMtl* 
lSt,ft£0  aaDaro  bum,  nearly  ati-MMA* 
of  wMcb  fa  found   In  Auartca,  lal  <m 
BrivavvrBthB  la  tho  Hnltfd  titaim    TUi 
dun  net  Inebida  tba  SIO,ooe  *q«av  rf* 
Mid  19  ealM  ia  tbe  Rook;  lUaatali  *- 
tiidtbroa^wbielilfaKonb  hcOtl* 
r«ad  paaiw. 

Tas  Sllbrr  li^M  b  iimfty  an  k(i^ 
mem  ■>  bapt  and  bnmen,  wbkb  MOT* 
the  mom  perfect  conbaatiam  of  A*  l^tt 
naletiala  jot  altaJatd.  Alr<cBrraoti  ^ 
•dndllcd  both  lM»  iba  evnlr*  Md  aiairf 
lb«  dtcnmfcrtaea  of  ib«  Sbme,  aarf  bf  dk 
rnaana  (b«  aasia  adooal  of  oil  tn^  fW  b 
made  M  }i*M  a  mvob  etiw^w  and 
E^i  than  Ibat  anHded  b;  iha 
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THE   AGE   OF   ICE.' 

Tn.L  within  ft  comparatiroly  recent  timo,  geologists  regarded 
Ihc  olimnto  of  thu  pri-liisitorlc  period*  as  Iropicxl  or  vanu  tcm- 
pcratti.  ThoMi  wlio  fii->t  a«u)i;lit  lo  explain  th«  presence  of  ovrtnin 
scratcties  upon  ledgra,  b^  the  action  of  moving  ice  in  continental 
masaM  scouring  th^  surface,  wcrv  mvt  l>y  ridicule  and  skopticiam.  Tlie 
writsrlius  now  before  him  a  cariciituni  devi«ed  to  illustrato  tho  no- 
tions of  the  liuinry  world  upon  this  subject  thirty  years  niiee  in  Eng- 
land. The  excellent  Vh.  Biii^klftnd  appears  clad  in  furs,  such  as  are 
required  in  Greenland,  with  a  map  of  aodont  glaciers  under  hi*  nrni, 
showing  narkings  made  on  the  rocks  .13,333  years  ago.  On  one  side 
is  rcprewntcd  a  bridge  with  a  scratched  paving.«tonv  at  the  entrance, 
nn<l  au  inscription  like  this:  "  Scralcltea  niade  day  before  y<i*t<-rday 
by  a  eart-wheel  passing  over  Waterloo  Bridge."  It  is  said  thai  the 
leamod  doctor  was  greiitly  nmnsod  by  tho  sitetch,  and  sent  cojiies  of 
it  to  all  his  scicnlific  friends.  The  one  before  ns  bears  tiis  autograph. 
But  within  the  last  thrve  decades  numerons  oboervem  hare  carried 
out  the  atiggestious  of  tho  earlier  geologitus  to  a  very  exteiiHivo  appli- 
cation. ForlK's  and  Agassis  explored  the  glaciers  of  Switzerland  in 
order  to  leam  the  laws  of  icc-motlon  ;  Lyell,  Murcblwn,  Ramsay,  and 
others,  have  ransacked  the  fields  of  Great  Britain  in  search  of  facts 
from  which  to  generalise ;  and,  in  our  counlry,  Hitchcock,  Mather, 
Whittlesey,  Newberi-y,  Dana,  and  a  score  of  younger  men,  have  ma<le 
the  investigslion  of  the  drift  period  a  matter  of  eiitbu«iasm.  The  ex- 
istence of  an  immense  cm  when  all  of  Northern  America  and  Europe 
waa  enveloiiod  by  t-nonnoii*  thickn<-s»CR  of  solid  ice,  emncbing  frag- 
ments of  rooks  beneath  its  massive  tread,  and  iranxpiirting  sqnare 
milea  of  moraine  rnbbish  npon  its  back,  is  now  universally  accepted. 
$ome  have  gone  so  far  as  to  believe  that  the  entire  globe  was  endrcled 

'  Tttn  Orcfti  Ice  Age,  sad  Us  Bclslioo  to  (h«  Antiiiulijr  of  Vkl    By  Jvnci  GalkEA, 
P.  a  S.  E.,  T.  0. 8.    STB  vft*.    D.  Applewn  ft  Co. 
TOL.  tr.— II 
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ill  ttit-ne  arctic  fetlera — as  illoetrAted  by  the  Braziliaii  researcIiM  "^fl 
lamented  Agassiz.  ^ 

One  of  the  latest  and  moat  eslenaire  workii  rdaling  to  the  In 
period  i*  givfn  to  ibp  world  I'v  .Tuinc*  Goikic,  of  tlm  Royal  Geolo-^ 
cal  Survey  of  Seoiliiiid.  Tin-  vulijtvt  u  treated  of  irith  s|>ecial  nier- 
ence  to  tbe  (dieiiouii-na  cxhibited'in  tlie  north  of  Earopft  Ue  sobdi- 
Tidca  the  Ipc  ago  as  follows : 

1.  PrtyUicial  Period. — ^TliU  is  Mt-n  best  in  the  "  Xonricli  e«j," 
whrrc  renuuns  of  th^;  rlcpliant  and  iiiii!>U>doti  arc  fouud  iu  |i«ai4)(d% 
aud  (Iivm;  arc  iodiviittonit  of  »)ii>n>aoliing  cold. 

2.  I^rtt  CycJB  of  Coid. — ^Tbis  exhibits  iDtpnso  glacial  oocditioDf, 
irith  great  coDflaeut  glnoiors;  inU-nncdiatv  mild  and  warm  periodi; 
arctic  mid  southern  tnanunaliu  vixit  Britain  alti-rnaiely,  acrordlag  U 
clinuital  condiliotin  bvcomi;  suiti^]  to  tiuat  net-ds.  Thlii  in  follovvd  bj 
an  arctic  clininte  irith  the  mounlJiins  covered  by  enow  aod  ice,  the  gla- 
ciers i-easiDg  to  be  confluent.  I'ho  era  terminntes  with  local  glaclcn. 
Tbo  dppo»iiii  laid  down  are  chiefly  the  "toll"  and  " bowWeMrliy ," 
with  a  frn'  •trultfi4^I  randsi, 

3.  LaH  InUrglacial  Period. — In  this  Britain  is  at  first  iutular,  villi 
cold  climate;  next  continental,  with  climate  changing  &om  coM  lo 
temperate  and  goni.il,  and  again  to  tcmpt-ratc.  Id  early  stages  of  the 
continental  condition,  ihi;  arctic  mammalia  invade  Britain.  SuW- 
<)uently  thcxe  disappear,  and  urc  aucoevded  by  lht!hippopotitiniu,eic.; 
aflem'ard  sabmergeoce  ensues;,  and  the  islands  are  again  insolatcd, 
perhaps  before  the  climate  became  agsiu  ioiled  to  srctio  mammilii. 
At  the  close  of  this  period  the  land  »ink^  reaching  the  depth  of 
9,000  feet  below  iU  present  level  in  Wales.  The  depoBits  of  lUi 
era  are  eaYe •  accunitdations,  river-gravels,  and  high  levd  beaclm 
Tbe  hnman  implements  fonnd  with  tbe  extinct  mammalia  are  of  HU/aH, 
and  of  the  rudest  construction. 

4.  LiMl  Ghcial  Period. — This  was  a  time  of  floating  ice,  mbiiNP' 
able  with  the  coTidltiona  Ima^ned  by  the  e«rlier  wrilcra  for  tbe  whale 
drift  period.    The  climate  was  arctic,  Icebergs  fioatvd  over  no«i  of 
the  land,  enormous  blocks  of  stone  got  stranded  upon  tbe  btlkofB,  | 
moraines  c1ogge<I  »p  ralleys,  and  toward  the  terminalioa  of  the  pe-  j 
riod  local  glaciers  tnauifested  the  final  efflbrt  of  the-  ic«  to  gain  tbe  | 
inaaiery.    Uemains  of  boreal  shells  and  the  mammoth  oc«tir  for  tbe  i 
last  lime  in  the  frozen  sands  and  ancient  benchea. 

5.  Prrffl/trtal  P'-riod.—'nic  land  hn*  regained  its  pr*«ent  level,  la-  i 
races  are  formed  by  iinmeuM!  riven,  arctic  forma  of  life  have  i'aa^  i 
peared,  nnd  the  era  of  bronze  and  iron  impleraenia  showa  what  ptn^ 
rcM  man  has  made  >n  th«  arts. 

Till. — Tliroughont  the  length  and  breadth  of  Scotland  occnr^H 
t«red  beajis  and  ro^igetl  Mheets  of  sand,  gntTrl,  and  coarse  (UM^^I 
gethcT  with  wide-s]>read  deposita  of  clay  largely  obscoring  ihei^| 
l«dgea.  In  tli«  Dighland  and  upland  districts  these  de|>osite  seem  t«W 
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liirgvty  n«Uiot«d  to  tbe  valleys,  wtiik-  in  the  I/iw-l.tiiJ*  thry  spfnTl 
liroail  abeetfl,  continuous  over  vri<le  trni:t:t,     Ttiv  Tory  l>uttoiii 
ft  Strong  cluy  or  till,  muub  like  our  lianl-pan,  which  ia  tlierefit 
than  nny  or  ihv  overlying  d^posit^.    Their  relaUons  are  bIioi 
aocoinpanying  figure. 

rM.i 

*'-      -^.^ ,    .    .__.=,:.=_.. 
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This  till  IB  eo  tongli  that  en);inc«r8  would  ranch  rath«r  eica 
the  most  obdurate  rocks  than  attempt  to  remove  it  from  their  paik 
Hard  rocks  arc  more  or  less  easily  assailable  with  gunpowder,  and  tbt 
Qumvrous  joiuu  and  fiuurca  by  which  they  are  travtrtod  raabl«  ibt 
workmen  to  wedge  them  out  often  in  considetable  lumps.  But  tlUliu 
neitlier  crack  nor  Juitit ;  it  will  not  blast,  and  to  pick  it  to  piecM  i)  * 

Fm.S 


^cKAToniD  stotd  inUT't  Hiuiv),  nwut  rm  Tiu. 


Tfcy  slow  and  laborious  prooeM.    Should  auvakt  of  sand  peneli 

water  will  rendily  soak  through,  and  targe  masaea  will  then  run  or  i 
lapse,  as  rtoon  as  aa  opeuiug  ia  made  into  iu 
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be  perceniage  of  sionea  prewiil  is  variable.  They  aro  most 
tnwD  in  ilic  hillf  di^tricis,  while  io  the  lowbnd  rcjpoti  tlii^  clay 
f  pn.-4loiDii>at«-.  Mosl  of  ihi-in  show  markings  all  over.  Tliey  vaiy 
iM  from  graiua  to  blocks  Htruriil  fi-ct  or  vvva  yards  in  diameier. 
tr  shape  is  peculiar.  They  ure  ncitlier  round  iiur  oral  like  t)ie 
ble*  in  rivt:r-(;ravvi|,  or  tbc  shingle  of  the  sea-shore;  ttiir  aru  t.hcy 
Tply  angnlar  like  ni-wly-falU-ii  ilihrU  at  the  base  of  a  cliff;  but 
a  to  be  like  the  latter  in  geut-rul  »ltape  with  the  sharp  comrrs  and 
es  sn)oolhe<t  away.  They  art-  lo  tlit-  ^eoloffim  what  hicn^glypbicw 
W  the  Egyptologist — the  sileoi  but  impreuiTe  records  of  aD  age 
I  pMMd  Biniy. 

In  narrow  valleys  the  till  oftco  nReumulatcs  in  nich  amount  oa  to 
it  the  solid  floor  many  yards  in  depth.  In  such  i-atici',  i\iv  surface 
'  be  level,  and,  in  the  subsequent  periods,  the  streams  have  made 
ivatiotui  in  the  Diuu.  Ii-aviiig  the  till  in  the  terrace-form.  Its  lui- 
tified  character  will  be  deierminist  by  examining  the  earth  along 
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aide*  of  tJie  («car]>Rii'iit,  at,  superficially,  it  is  difficult  lo  diatin- 
h  t]>e  material  from  the  terraces  of  later  age. 

ftTteU  the  till  is  remove«l  from  the  underlying  rocks,  ihuir  upper 
ice  almmt  invariably  ithowii  a  smuuihed  and  often  highly-poltslied 
ice,  and  the  whole  pavement  is  marked  with  those  peculiar 
or  striiB  that  form  so  ch a raci  eristic  a  feature  of  the  embedded 
Hl  The  extent  to  which  the  poltiihiiig  i*  carried  depends  very 
I  upon  the  nature  «!  the  roek.  Ah  the  best-preserved  stones  of 
ipff  Ider^Iay  consist  of  clo«<e-grained  limestone  and  clay  iron-*t(in«, 
e  same  materials  in  the  ledge-condition  preserve  most  perfectly 
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t\itt  fim'  lim-ti  of  Htriaiioo.  The  soft  saadstonee  knd  liigblj-joiriH 
rocks  an-  much  less  finely  tuarked,  and  oftiin  show  s  brokeu  and  abfl 
tered  surface, 

Gbkknlam». — To  nndvnttand  the  a|>|>i:an>n«o  of  Xortboro  Earopt 
in  lli<!  Ico  jx'riod,  w<!  tuay  coiiaider  tlii-  features  presented  by  «  niraitir 
icc-Oov<frL-(l  country  in  modern  times,  and  no  country  will  t>ctt<-r  illuv 
trat«  thia  phase  of  geological  oondition  ttian  Ore«uland.  This  tnUtiiil 
ia  almost  continental  in  ita  diinont>i<in«,  containing  not  Ims  than  T&O,l>00 
B4]uarc  miles,  and  is  all  a  blrak  v[ld«niv»x  of  ic«  and  anow,  save  a  li 
strip  exti-tidiiig  to  74°  north  lalilnde  along  the  wcaleni  shurf. 

The  coasts  are  dec]>ly  indented  with  numeraus  bays  and  fiords 
tirths,  vhicb,  when  traced  inland,  are  almost  invariably  fonad  to  tcT-  J 
minatc  a^lnst  glaciers.     Tliii'k  ice  frpqiicntly  ap{K-ar>,  too,  crowniiqf  ' 
thfl  exposed  H^a•clifl!li,  from  the  edges  of  which  it  dmopg  in  Uudc, 
tonguc<like,  and  stolsctitio  projeciiona,  nuiil  its  own  weight  force*  it  to 
break  auay  and  topple  down  the  precipices  into  the  sea.    The  wliolc 
interior  si-cms  to  be  buried  beneath  n  great  depth  uf  snow  and  >4kJ 
which  loads  up  the  rattcys  oixl  wraps  over  the  hills.    Tlif  scono  op^H 
ing  to  view  iu  the  interior  ia  desolate  in  the  extreme — nothing  but  one   " 
dead,  dreary  expanse  of  white,  so  far  as  the  eye  can  reach — no  U 
creataro  frctincnts  this  wilderness — neitJier  bird,  beast,  nor  in 
The  silence-,  deep  as  death,  is  broken  only  when  the  roariog  stoi 
arises  to  sweep  before  it  the  pitiless,  blinding  auow. 

This  repreaenta  perfectly  the  state  of  the  northern  part  of  our  eoD- 
tinent  in  the  Ice  age.     We  hare  a  slight  inkling  of  what  it  most  hsvs 
been  uiiivvrsnlly,  from  the  heroic  messages  sent  down  in  the  winter 
from  the  lueteorologioal  observatory  at<atioued  upon  the  satnmit 
Mount  Washington. 

Some  of  the  Greenland  glaciers  attain  a  vast  sircl  Dr.  Kane 
port*  the  greut  Humboldt  glacier  (I'M  Fig.  I)  »s  sixty  miles  wide  at 
tenuinatiun.  Its  seawanl  face  risM  abruptly  from  thv  level  of  tlie 
crater  to  a  height  of  300  I'eel,  but  it  is  not  known  how  di-op  it  msy 
extend  under  the  sea.  Another  important  ic&«tT«am  ia  the  GUoier  of 
Eisbliuk,  on  the  northwixtt  part  of  the  island.  It  projects  senwaid  m> 
as  to  form  a  promontory  thirteen  mlle«  in  length.  It  comes  from  an 
unknown  djatanoe  in  ihe  interior,  and  plunges  deeply  into  the  si-O. 

Since  ice  is  lighter  than  water,  whcnercr  a  glacier  enteri*  the  tm 
the  dense  salt-water  tends  to  buoy  it  upL  The  great  tenacity  of  ttl 
Arosen  mass  enables  it  to  reot^t  the  ptwsurc  for  a  time.  Ity-and-bj] 
however,  as  the  ice  reaches  'Tee]>er  water,  its  ooketdou  is  ovcri'nnie,  an 
large  segmentH  arc  forced  from  it<  terminal  part,  and  floated  up  frafl 
the  bed  of  the  lea,  to  sail  away  as  icebergs.  Tlie  glacier  eridend 
crops  ntiiicr  the  water  to  considerublii  depths,  or,  so  lung  a«  ihe  fun 
of  eobcsioii  in  able  to  resist  the  tendency  of  the  salt-water  to  |kressa 
Upward.  The  annexed  diagram  will  show  how  the  ice  pushes  d-ilfl 
into  the  sea,  carrying  ntorainic  materials  at  its  ba^,  wliioh  xcrnOfl 
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Ute  at  ni  ;  th  nuy  «li<>w  the  ori;rin  of  the  block  i,n-liich  !s  now  ffoing 
to  scQ  aa  a  buoy.  In  inoiiy  ciinos  thu  icebergs  niiist  carry  with  llu^m 
•tones  froxeu  on  tli«  uiiJiT  ftiUi",  M  well  as  bl'icks  porclK'd  ou  thvir 
tuicks.  Dr.  Kane  a{)eaka  of  ioe-ratVn,  fluiting  many  ntilva  out  to  st-u — 
tables  200  fvci  loDg  cov«ro«l  with  large  auguJar  block*  uud  bowlderii. 


FN.  A. 


"TT~7  '*"  <rL4ciim  (mDDura  «a  icttmma. 


Ilioagh  QrceDlaii<]  is  Kaid  to  bo  inhabited  only  npon  the  south  and 
west  coast,  thcro  is  a  record  of  au  Mirly  w^ttk-mcut  npon  tti«  side 
toward  Ictdand,  u-ith  which  tb«re  has  bei-n  no  coram ti it irntiun  for  400 
yea«.  The  colony  was  planted  about  1000  a.  d.,  which  flonnahvcl, 
and  maintained  intercourse  with  its  mot  her  conn  try  till  the  beginning 
of  iJic  tittccntlt  century.  Siucu  that  time,  owing  to  tbo  setting  in  of 
the  arctic  current,  and  the  consequent  gradual  increase  of  ict  upon 
the  coaM,  the  colony  became  iiiaccessiblr,  ami  the  records  of  it  disap- 
pear from  history.  At  various  intervals  between,  ISTP,  1751,  etc., 
down  to  our  own  lime,  tJie  intrepid  I>ancs  faiivc  striven  in  vain  to  re- 
o|ien  communication  wiUi  their  lost  colony.  This  cDierald  coast,  with 
valk-yH  well  xtucke^l  with  reindeer  aud  verdant  glades,  is  now  shut  In 
I>y  the  pitiWs  ice-pack,  and  the  fate  of  its  inhabitants  ought  to  excite 
the  interest  of  the  world.  It  would  be  very  interesting  to  be  informed 
of  th«  condition  of  tliis  colony:  whether  the  increasing  cdd  has  en- 
larged iho  glneierA  so  aa  to  pnali  the  dwellings  out  to  sea,  or  wlitrther 
the  habitations  arc  still  siandini^.  and  a  popalation  has  sprung  up  who 
know  of  the  outside  world  only  by  tradition.' 

Zaie-Basin*. — A  strong  argument  for  the  former  exiitt<rnei<i  of  gla- 
cicra  over  the  northern  regions  comes  from  the  ejcnvalion  of  ba.iinx 
from  the  solid  rock  tor  the  reception  of  lakes.  The  country  most 
traversed  by  the  ice  agency  abounds  in  these  rock-hollows.  It  is  very 
evident  that  the  glacier  is  the  only  agency  which  can  well  he  called 
0]>on  to  explain  these  pbcDOmeaa.  Running  water  excavaivs  only  on 
a  descending  plane,  Sca>water  acts  upon  its  level,  while  the  glacier 
requires  only  it  presaure  trom  behind  to  enable  It  to  ascend  mouutaina. 
The  npwart)  movement  of  the  Ice  is  shown  by  tbc  ttrin  to  have  been 
cxcvedingly  common. 

The  glacier  grind*  hardest  where  the  stee]K'r  *li>p«  is  cxehniiged  for 
a  less  incliuatioit  of  its  n>cky  bed  ;  the  tendency  of  this  action  Is  to 

'  Ow/^nW  M»!liuruf,  Tol.  I.,  p.  Ml. 
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iDcrvaite  iliu  length  of  the  grenttT  in  elevation,  or,  m  other  words,  to 
eooop  out  uati^rial  from  the  tedgi-*,  in  u  pun  of  the  course,  and,  after 
the  5tr4?ii);lh  of  the  graver  has  exhausted  itJi-lf,  ttiu  ice  vrill  moro  np  a 
»lo(ie  with  little  eiien;y.  This  procesn  will  excavate  hollows  that  may 
U  61le<]  with  water  in  later  times.  Such  are  the  baaiu»  of  the  gn-nt 
Aiaoricao  lakes.  The  iliiii«iiiiioiM  of  th«  lakes  are  areally  proportiun- 
su  to  tli«  extent  of  the  draiiiag).-iiy8t«iD  in  which  they  oocnr. 

no.  T 


n 


TUk  OTVBLUB  ■fm  tknuus-CuT.  RiTKK  9m»«ax.   r.  Hock :  t.  Till  i  e-  BanMe^cl■r. 

• ,  Hoc  QnroL  cie- 

BotM^r-CliKj. — There  ia  a  distinciion  to  be  drawii,  in  Rt-oiIanS 
betireen  the  "  till "  and  *'  bowlder-day."  The  two  dLiwaits  pass  into 
eat-h  other  on  the  Uiglilands,  and  Mr,  Geikie  proposes  to  limit  the  lat- 
ter to  the  maritime  districtK.  Tho  bowlders  of  the  clay  arc  more 
rongli  mm)  angular  than  those  found  in  ihe  till.  The  annexed  itection 
thowa  where  tho  two  deix)!!!)--!  <roine  into  juxtajxHiilioii.  This  clay  has 
not  been  met  with  more  iliau  SflO  feet  in  vertical  height  above  the  sea. 
It  contains  an  abundance  of  shells  of  Arctic  moiltiaca.  Posubly  it  is 
tbc  "  Ohsmptain  clay  "  of  vVmerica. 

Ardarctie  Tcc-Shetl. — From  a  stH<Iy  of  iho  icc  of  the  Antarctic 
Cunllnent,  it  is  possible  to  underiiaud  the  ongia  of  ivebc-i^gs,  and  tho 
tranaportatioD  of  Ui^e  blocks  of  stone,  in  "  erratics."  The  water  is 
deep,  and  ihua  buoys,  of  enormous  size,  may  float  northerly  for  hun- 
dreds of  mik'S. 

Sir  J.  C.  R<'s«  atiainvd  ihe  higliext  Boather:i  latitude  on  record,  but 

found  all  his  attempts  to  penetrate  farther  frustrated  by  a  precipitoua 

wall  of  ice,  frequently  leu  feet  in  heiclit.    For  450  miles  he  found  this 

cliff  tmbrokm  by  a  single  inlet.    While  coasting  along  this  barrier  his 

>  hi  pa  were  often  in  <langer  from  stupendous  iceberg*  and  thick  pack- 

ic«,  exteudiog  in  masses  too  compact  to  be  fiotielrated.     At  one  point 

ihe  ice  descended  sufflciently  low  lo  allow  Kosa  to  look  down  apon  it 

from  the  masl-bead.    The  upper  surface  appi'ared  to  hv  u  smooth  plain, 

shining  like  frosh-d  «ilvi-r,  and  vlreti-hiiig  away  as  fnr  aH  eye  could 

reach  into  the  illimitable  distance.     lu  principle,  the  sheet  ia  the  same 

wilb  tJtal  figured  in  the  north,  but  more  extensive.     Like  this  must 

have  been  some  portions  of  tho  glacial  sheet  in  Scotland,  when  th« 

land  W.I*  mantle<l  in  ioe-covi-nng,  filling  up  the  intervening  ittrails  and 

cbaoneln  of  the  M}a,  and  terminating  far  out  iu  the  Atlantic  Ocean,  tn 

adat-topped  vertical  cliff  of  blue  ice. 
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Eeratit:!. — Those  »re  of  all  »li:ipoH  and  biecs,  occasioiinlly  reaching 
colot»»l  proportions,  imd  c^iuittning  inmijr  hundred  Icrt.  Some  are 
rounded,  othi-n  nro  nngulnr,  ftnd  not  u  few  rxhiliit  tnnrkK  of  ecarifica- 
tion.  They  may  rest  ou  basv-rock,  and,  if  carofittly  poiwid,  may  be 
made  to  oscillate  by  tlic  form  of  the  laod,  or  theHi-  tarjie  block*  may 
iippear  on  tho  till,  angular  dibris,  und  hills  of  ;^arcl.  Aa  a  {jceticnil 
nilc,  tlwjy  prove  to  liaro  iKt-n  onrritd  from  highvr  to  lover  levels  in 
Scotland,  tliongh  many  L-xoeptioim  are  rewmlcd.  There  is  one  at  tho 
height  of  Ifi'iO  feet  on  llie  PeoUand  Hills,  which  may  have  traveled 
westerly  as  much  as  eighty  miles.  It  |>rol>iil)ly  passed  from  one  mouii- 
t4iin  aeroM  a  vide  valley  tfoforc  attaining  it«  final  rest ing-jil ace.  This 
is  not  »o  Mriking  as  the  block*  lying  nearly  over  the  recently-com- 
pleted Uoottio  Tunnel,  in  Western  MiiititaohuK<-tl«i,  one  of  wliich  weighs 
SIO  tons,  and  haaWeii  trauB)>i.'rted  fi'omOukHill  acroM  A  valley  1,800 
feet  deep.  It  has  hundreds  of  lusty  comrades,  scattered  iu  a  soutli- 
eaatorly  conrec  for  thirty  miles. 

Sometimes  a  largo  block  l»  revealed  by  the  washing  away  of  the 
till  aronnd  It.  Thoae  on  tlie  suriace  of  gravel  may  have  U-cn  earned 
by  floating  ic«.  To  such  blocks  it  !a  not  easy  to  assign  ISmitH  of  the 
diflauce  traveled,  since  icebergs  may  float  for  thoosauds  of  uile«  with- 
out melting. 

Oiutiix  or  TDK  CoLii  Olimatk. — ^Ttie  (jnestion  of  ihc  cawse  of  the 
glacial  cold  has  been  discusHf^l  wannly  for  a  long  time.  The  opinion 
Kvema  to  be  gaining  ground  that  jiurely  geological  cau>«s  are  not 
MilBolont  to  oocount  for  the  magnitude  of  the  glacial  distribution.  Tlie 
precession  of  the  equinoxes,  changing  the  times  of  the  seasons,  and  the 
eccenlricity  of  the  earth's  path  around  the  >un,  lengthening  the  win- 
tent  and  increasing  procipitation  of  moi>ture,  when  combined  with 
certaiD  change*  in  tJie  eour^es  of  oceau-onirent!*,  and  some  elevation 
of  land  ID  the  north,  may  have  together  been  instrumental  In  bringing 
ftTOuivd  a  period  of  intense  cold.  If  it  be  possible  to  use  the  orbital 
changes  as  a  guide  to  a  chronological  date  for  this  term  of  cold,  we 
cin  say  il  began  aWut  3-lo,ooo  years  »iiice,  and  continued  for  ICO.OOO 
years,  terminating  8O,0OO  years  before  a.  d.  1260.  Tlie  cold  would 
have  culminated  about  30,000  years  after  its  beginning. 

Granting  such  Rgurea,  wo  cjin  underMand  that  the  glacial  must 
have  been  the  dark  age  In  the  earth's  history — a  terrible  blight  upon 
the  flonriHhing  faunas  and  Roratt  ^rxiHtiiig  in  tertiary  times  in  northern 
latitudes.  The  presence  of  warm  temjierate  plants  in  Greenland  has 
always  excited  interest,  even  to  the  proposal  of  very  wild  theories  to 
account  for  tlie  genial  climate  there  of  preglacial  days.  It  may  be 
that  the  American  Sequoia  traveled  across  tho  bridge  anciently  con- 
nce^g  Qrvenlaiid  with  Iceland  and  Scotland,  and  that  the  renowned 
eedara  of  Lebanon  are  the  cousins  of  their  famed  relations  in  Cali- 
fornia; but  the  connection  has  been  severed  by  the  ruthlws  ico-flow, 
and  is  not  likely  to  bo  refistablished,  unless  our  sun  shall  carry  liis  sys- 
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of  plxncts  throQgli  a  mucli  wnraier  region  than  the  ajMice  now  eo- 

Centre»  of  Di^ertion. — All  existing  f;laciers  flow  fix>m  higher  to 
ir  lev«l!t  aa  a  rule — tlic  onl^  excoptioa  being  that  nln-iuly  mitciJ, 
n  tli«  ice  mar  lie  forced  up-hill  for  a  Hliort  ill^Uiicc  Tliisi  tuay  be 
L  exem|ilified  in  tlic  Alpine  glnciera  of  tlie  present  da^.  Tbe»e 
ams  of  icp  all  flon-  from  Ihe  summits  and  axes  of  particular  moun- 
B  along  the  vRlk-ys,  and  fi))read  over  the  neighboring  plains.  Tlio 
ira  fat  radial — (troceeding  from  a  contra)  point  or  liiic  outward. 
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g«oIo^st9  have  concluded  tliat  inotti  of  the  ancient  ice-move. 
ia  Northern  Europe  have  been  from  ceotrea  of  dis]n-rsion,  like 

I  to  Svitxerland.  Examples  are  numerotu.  One  of  the  tnovt  in- 
ng  i»  exhibited  in  SwitM-rlanil.  The  traveler  finds  there  two 
lent  centre*  of  glacial  radiation— tlic  Bornese  and  the  SloDt 
regions.  Glaciers  onw  flow  westerly  into  the  great  valley  of 
Hand  and  toward  the  Rhone  from  the  former,  and  in  the  latter 
the  ttninnis  dixctiargc  upon  the  Itnlian  plains  on  the  noiith, 
ward  the  vale  of  Chamouoi  on   the  north.     A  earvful  i>ta<ly  of 

rale  of  Chamoani  sliowa  that  ice  once  filled  it  to  the  brim,  for 
iboaaed  rocke  carry  Btrite  oven  to  the  height  of  fi,000  feet. 
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Search  Tor  the  HoarcM  of  l>L>trtiler!i  )>rovt>R  tfast  largo  blocks  on  tlfl 
ROiilbi'm  ilanica  of  the  Jura  Mouiilaiiis  must  liaro  liceu  derived  JroiP 
Mout  Blanc,  suty  or  Hglitjr  miles  dis(«nL  Instead  of  pntniog  dowo 
tlie  Ariie  at  CluiniouDl,  tba  blocks  proceeded  iiDrth^rly  toward  t^ 
Rlionv,  iind  ihw  across  tlic  great  valltj-  of  Swiixcrlniid  to  ilic  JoiH 
Tlu^  iiiagoittide  of  Uib  aiicicnl  actkm  equals  mueli  of  the  woodern 
jfUoial  plienomcna  of  otlier  districts  in  Enrope,  thungli  liardly  vquni  H 
wlint  may  be  *vvn  on  this  contJncnL  Bat,  being  satisfied  of  tbi?  fdM 
miTenomiuiii'exteiiiionof  the  Alpine  fanciers  from  oxamtoation  oftbl 
striationa  aud  the  dispersion  of  blucke,  it  is  easy  Xa  gvneraliu'  aufl 
refer  similar  phenomena  in  other  countrks,  wbose  glaciers  are  extinofl 
to  the  »mc  mighty  cause.  ■ 

III  Scollnnd  tlii^rv  may  li.ivc  been  a  Centro  of  dispenion  for  glacivH 
from  Ben  Xevis,  another  in  the  rotilh  part  of  ibe  province.  In  KnJ 
land,  one  in  the  Cumberland  region  ^  in  Wales,  one  fromllotini  Soum 
doD.     It  ia  cany  to  di«corer  the  evidence  of  radial  dieperaioa.  I 

A  oombination  of  the  gliiciiil  and  H'<'Wr^  ogf-nciciF  may  be  did 
ceriied  in  a  luap  in  31r.  Geikic^s  work,  nbowing  the  rourace  of  tM 
striiB  marked  upon  the  rocks  of  Scandinavia.  They  diverge  froin  ttfl 
central  «*atrr-f>tied  iK-tu-ccn  Xonray  and  Sweden — port  pnshiug  lowarfl 
Iceland  and  Scotland,  and  part  ditectod  toward  Lapland  aud  (lie  I!sM 
tic  Sea.  The  disinhuiion  of  llic  bowlders  com-xjiondA  with  tbutfl 
marks.  l''urthermore,  these ^ce-tnassee  seem  to  have  come  In  contaeff 
with  the  water  of  the  Ualtic,  and  part  have  floated  over  Germany  till 
high  land  ol»lnictod  farther  movement,  aiKl  a  part  may  have  be«B| 
eaugbt  by  the  outflowing  Bailie  current,  carried  over  the  Nonh  ScJ 
to  the  soiiih  purt  of  England,  and  perhaps  Iceland.  At  least,  bowW 
diTK  of  Scanilinavian  origin  are  common  in  these  re|^ons,  and  havfl 
proiiahlr  migrntcd  in  the  way  de>crilH-<l.  On  the  east  sborv  of  ScoM 
land  they  are  plenty;  but,  Wtween  tliCB«  and  tltoso  aouth  of  tM 
Thames,  none  have  been  found,  which  fact  baa  given  rise  to  the  tboorfl 
of  dispersion  by  means  of  icebergs  llirougb  the  Baltic.  ■ 

In  yeard  past  the  prominent  topic  of  dieoassion  in  scitwtific  aMocM 
atioiis  hns  bt.-en  the  chsracler  of  (bo  ic«-movcmcnts  in  the  <jlac»cr  pel 
riod.  One  school  has  stoutly  defended  icebergs  as  the  active  agend 
the  other  has  vigorously  insisted  upon  land  gladatlon.  The  exatnpM 
before  us  seems  to  require  both  (lieM  agents  to  account  for  all  ihlfl 
phenomena  of  this  period.  Both  classes  seem  to  be  right,  tbongh  ncfl 
ther  can  vxpliiiu  all  the  facts.  Nature's  domain  is  so  vast  that  buuol 
ii)ti:11ects  do  not  seem  to  be  capable  of  grasping  the  whole  truth  ll 
once.  We  are  like  the  mariners  who  seek  (o  penetrate  to  the  norllfl 
pole.  They  have  penetrated  a  little  way  beyond  SpitzW'rgeti — tb« 
have  gone  nearer  the  goal  thnnigh  the  straits  west  of  Gix-enlnnd,  aiM 
havv  made  great  e.xertious  in  »ome  other  quarters.  Kacb  party  has  iH 
theory  of  the  character  of  the  unknown  region,  as  derived  frx>m  a  pifl 
ttal  survey.     By-and-by  the  whole  of  this  area  will  b«  known,  andB 
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will  then  iijipoar  tlial  Mkcli  theory  Lftd  its  eletuoni  of  tratlu  Inl 
matincr  we  are  endeavoring  to  altain  to  ibe  {)r>.>|K'r  eoiiceptluD  m(  ilir 
eoddiiion  of  ttie  earth  in  the  Age  of  Ice.  The  whole  truth  bu  Mt 
yet  been  dtscororcd.  When  fully  r<-vc3lc^l,  if  will  nppeur  &r  bar 
nugnificcnt  and  glorLous  tlinu  ha*  now  been  vurmiMiL 
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Br  PBBSASD  PAPILLON. 
TKAXSLATKD    rBOX   THE   rCSHOII,    BT   3.    riTSeCBALDi    A.l 

m. 

rthe  former  part  of  thU  rasay  wo  oonsidered  the  genenl  phni- 
ology  of  the  pasnionx:  their  iMtliology  is  no  less  ioteroaiing,  u>^ 
to  ihiit  w<!  now  taV  Attention.  When  we  reflect  that  the  nerrotuij*- 
tom  of  the  Biiimal  life  and  the  evstem  of  the  great  Bymp«tbetic  gortn 
all  the  vital  operations,  and  that  the  wgnlarity  of  these  laucr  is  ilw 
lately  dependent  on  tho  orderly  pcrfomiance  of  their  functions  bj  llw 
cenlrcn  wherein  are  fonml  the  prime  springs  and  the  fandanrnul 
UctiviliKM  of  the  animal  eeonomv,  wc  conceive  at  once  how  c< 
d!»«asea  may  ariae  out  of  dtfitur1>aoov«  prodnoed  by  au  ahuse  or 
excess  of  the  passions..  I*hy))ietans  liave  in  all  age«  reckoned  the 
sions  among  the  pred  is  posing;,  determining,  or  aggravating  causes 
tliv  majority  of  diseases — especially  chronic  diMase* ;  for  it  ti  a  peta- 
liarity  of  the  nerTc-fiiihtttance  tlint  it  is  impaired,  and  tJiat  it  tpmdc 
abroad  the  cunxequenee*  of  its  impairment,  only  little  by  little,  and  by 
imperceptible  degrees,  Tbe  work  of  the  passions  might  be  coropsrrf 
to  the  operationa  by  which  an  army  approaches  a  Ix-lcagnend  city: 
they  set  about  ovonnastering  health  and  life  eircnmspeotly  and  slovlj, 
bnt  their  advance  is  always  sure.  A  few  obtervations  concetaiDg 
the  psvcholoj^cal  and  physiological  disturlmnces  produced  by  the  pa*" 
»ions  of  Uie  moral  order,  which  are  the  moet  disastrons  in  their  ffltt*. 
Tis.,  lore,  melancholy,  hate,  anger,  etc.,  will  gir«  some  idea  at 
material  working  of  these  poiaons  of  the  soal. 

We  may  regard  lovo  as  a  Dcnrxwis  of  th«  orgaDB  of  memory 
imagination,  in  so  far  as  these  two  fiicnlties  are  related  to  th«  ohje^ 
of  lore.  The  meniorj-  in  particular  seems  here  to  ac<iuire  an  inteo' 
that  IS  truly  extniunVmary.  In  illustration  of  this  point,  Alibert 
a  &ct  which  he  observed  at  Kahlnn.  As  some  laborers  were  one 
at  work  making  a  connection  between  two  shafts  in  a  mine,  they  found 
the  remains  of  a  yonng  man  in  a  complete  state  of  preKerratioo,  and 
impregnate*!  with  bitumiiion*  8ub*tanceB.    The  man*H  fvatares  wm 

,  rvcOgnised  by  any  of  the  worlnnen.     Xoihing  further  waa  knovB 
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AD  (lint  the  aiMiideut  )>y  wliioli  he  liud  b«cu  baried  alive  bad  occurred 
fiward  of  fifiy  jt^n  before.  Tlie  pi-ojiU*  hud  censed  to  make  iuquiries 
i  to  tlie  ideutiif  of  tbe  body,  whvn  u  decrepit  old  wuinsii  caniF  up 
ipponed  on  crti(cb*«.  Hhv  approached  the  niuoimilled  c-orpKc,  sod 
1  it  rccogiiixed  tha  body  of  iliv  man  U>  whom  £b«  Lad  been  betrothed 
kore  than  6fty  yvars  previounly.  Sh<!  tlin-w  hiTMilf  iipoo  the  rigid 
xpee^whicb  was  like  a  brouze  statue — wept  ovur  it,  aiid  nuinifetited 
nUoae  joy  at  Meing  again  the  object  of  her  early  aflvciioii. 

As  for  the  Imagination,  it  tratwceods  all  bounds,  and  loaea  all  oliai-- 
ittcr  of  cxactitode.  Tlie  will  i»  no  longer  mietreBs  of  the  vital  acts, 
knBonwo  Mtbc  touib  of  Juliui: 

"Here,  here  will  I  remnin 
VKb  wanna  that  are  ihf  chambonnalds. 

Oh,  my  love!  taj  wife! 
Death,  that  batli  sDckcd  the  lione,*  of  tijj  brenth, 
Hath  hod  no  {)OW*r  }-ct  upon  thv  tionuty  ; 

....  bcuiily'g  «<Dsli{D  yut 
I*  crini«on  iu  ttiv  lijm  aiid  in  tit;  cJivoltf, 
And  Death's  pal«  flaf  is  not  Bdvanctid  there." 

"Ixin  drawn  tovftnl  you,"  writen  Mdllc  do  LespinaBse  to  M.  de 
lnibnrt,  "  by  an  attraction — by  a  feeling  which  I  abhor,  but  whivh 
at  all  the  power  of  malediction  and  fatality."  Thv  Englirb  poet 
CtaiB,  when  dying  of  coDBumption,  writes  ihns  to  a  friend :  "  I  am  in 
bit  itat«  wherein  a  woman — ai)  woman — has  no  more  power  ov«:r  cie 
hu  a  stock  or  a  Mtont-,  and  yet  tbe  thought  of  leaving  N.  is  something 
(nrible  to  me,  I  am  erer  >>eeing  her  form,  whicR  in  ever  ditappear- 
ig."  litis  latter  fact  pertains  to  the  history  of  balliiciimtioDs,  and 
kis  in  lorn  borders  on  ih«  history  of  ecstasies,  which  art*  so  fret)Ufnt 
I  religtoas  life ;  so  tmo  is  it  that  love,  even  mystical  and  divine,  if 
n  oonfiovd  within  the  boiuidx  of  micon,  turns  to  a  kind  of  mania, 
Uch,  as  we  shall  see,  is  full  of  danger  for  the  general  fuiictionii  of 
itftnind. 

Thought  dniw*  tbc  Hkdch  of  life,  l>ut  passion  adds  the  coloring  of 
e  picture.  When  this  ]>H»*ion  is  a  happy  one,  the  coloring  is  brill- 
nt  ssd  cheerful,  and  then  life  is  a  bright  vernal  Keiifon.  But  ofteni-r 
t  passion  i«  a  painfnl  one,  and  (he  color  given  by  it  to  life  is  dark> 
mr.  Melancholy  is  one  of  thoi^e  passion*  which  throw  a  gloom  over 
naa'a  life.  There  in  one  form  of  melaneholy  which  is  plainly  a  Ta- 
xj  of  dementia,  and  which  often  comes  under  the  notice  of  thv'  phy- 
iaiL  It  is  characterised  by  an  incurable  eadnesv,  an  irrcaii>tibl<- 
vorsolitade,  abBoInt«  inaction,  and  a  belief  in  n  fao«t  of  imaginary 
3s  Ibat  arc  ever  haunting  the  patient.  "My  body  is  a  burniag 
I,**  wrote  a  melancholic  Kiibjcct  to  his  medical  man ;  "  my  nerves 

glowing  c««ls,  my  blood  Is  boiling  oil.  Sleep  i»  impnooiblc.  I 
laro  martyrdom." — "I  am  bereft  of  mind  and  m-n nihility,"  writes 
tber;  *'my  senses  are  gone — I  can  neither  see  nor  hear  any  thing; 
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I  bavQ  no  idok»— I  fuel  neither  |Miu  nor  pleuure;  mil  set*,  »ll  Mifl 
liuDH,  itre  alike  lo  m«;  I  un  au  automaton,  laca|>ab!e  of  thinking, « 
fe«H<ig,  or  recolleL'tiug — of  will  and  of  motion."  Ttiia  form  of  owiu- 
ciiolia  is  a  ilis«a>p,  and  not  a  pauion.  It  ia  a  species  uf  dementia  ildn 
to  thoM  Gtrangc  aberration*  wlii<:li  go  by  tbo  oatno  of  i]rcauthTO)ii, 
If  pcmaniu,  do. 

Th«  true-  psiftional  nietaiioholy  is  thai  reflex,  profound,  painfo; 
feeling  of  the  im|>erfectioua  of  our  nature,  and  of  the  nothinguna  ui 
brnaaa  lif«,  whieh  teiua  on  Mrtain  minds,  tortnritig  tbcm,  diabeaftra- 
ing  them,  and  making  tbdr  life  on«  long  sigfa.  Thta  faaUnj;  i>  a> 
pro««i;<l  by  tlio  gcntlo  povt  Virgil,  when  be  saya,  "Snnt  lacriouB  R> 
rum  "  (everywhere  u-an).  This  ia  the  gloomy  Uioagfat  that  bauou  ibt 
mind  of  Hamlet,  the  hallucinatory  despair  of  Pascal,  the  tadoHi 
which  broods  over  Oberman  and  R«!ni>,  the  bin«r,  heart-randin^  07 
of  Childe  Harold,  the  grand  dosolatioD  of  Uanfni).  the  imiaietnSi 
and  the  agony  represented  by  Albert  D(lrer*t  graver  and  by  F«i'! 
peni^t.  MeluDchoiy  so  dvfintMl  has  a  plac«  iu  the  depths  of  the  betr* 
of  erery  man  that  philosophically  contemplates  Desiiny,  nor  need  n 
seek  elsewhere  an  explaiiation  of  the  sombre  humor  which  dtftb' 
guishes  men  of  this  kind,  and  which  in  witnessed  to  by  tboae  hssb 
wbcroiti  tbey  convey  to  us  the  history  of  tbeir  souls'  troubles.  Iffi^ 
n  humor  as  this  had  its  source  in  the  oommon  ilia  of  lil^~-in  its  ivftc 
ings,  ita  miseries,  and  it«  doceptions — we  might  niiderstaud  it  petbsp) 
in  the  case  of  such  men  as  Swift,  Kousaeau,  Sbelley,  and  Leofanh: 
hut,  when  we  meet  witb  it  in  snch  favored  ^tiiuses  as  Byron,  GoetW, 
I^nuinine,  and  Al&ed  de  Vigoy,  wv  are  forced  to  acknowledge  thsl, 
in  men  of  tho  higher  stamp,  iU  cause  must  be  the  pain  they  (eel  m 
se^^ing  that  they  cannot  slake  their  ideal  thirst.'  Suoh  b  the  nelia- 
chuly  which  we  may  call  the  phihsophie. 

Besides  this,  there  is  another  form  of  melancholy  whieh  ptocoedt 
from  bi7ttcr<Iclined  cauaca,  t.  c,  from  the  common  griefs  and  fills' 
tiims  of  life.  Kererses  of  fortune,  balked  ambitions,  and  dioapfiaiil- 
meuta  in  love,  are  nsoally  the  causes  of  this  kind  of  sadneM,  vbidk 
being  far  more  active  th.ia  purely  philoaophic  sadness,  oRen  'gf* 
rise  to  organic  disorders  of  tho  moM  serioos  kin<l.  Albart  DSnrno- 
cuinbed  to  llio  vexations  cauKctl  him  by  his  wife.  Kepter  died  lk> 
viciim  of  the  afflictions  heaped  upon  him  by  Fate.  Diaappoiatacil 
in  love  ia  one  of  the  most  frequent  causes  of  melancholy.  Tliit  it  ■• 
which  harassed  and  tortured  Udlte.  de  Lospinasse— which  tiooUsi 
and  worried  the  ohastv  soul  of  Pamela:  It  was  the  death  of  the 
liftil  Genoese,  Tommasina  Spiuola,  when  she  beard  of  Louis  XIL's 
nesa,  and  of  Lady  Caroline  Lamb,  when  she  went  home  after  the 

'  "  What  from  Ihia  burtn  bnng  do  we  iMp  I 
Oor  nuMt  sajTow  umI  o«r  iisson  frsO, 
UTs  short,  sad  tntb  ■  ^tm  whfeli  kvoa  (he  top."  ' 
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eraJ  of  Bf ron.  Tbes«  Ivo  women  bad  lived  years  und  years,  the  one 
RserviDg  in  (ko  depllif  of  hi>r  be-urt  lla-  calm  dcMpnir  of  an  impON- 
[blr  love,  tbv  otkCT  the  bilicr  racoilectiuii  uf  a  tovc  tliat  wtt«  spumed ; 
nt  oeiUier  of  ibeni  could  outlive  the  affliction  of  weiog  tbe  object  of 
*r  a&ction  ukeu  away  by  deatb.  There  are  •ome  caees  in  which 
h«  rwigtance  is  not  of  so  long  duration,  and  whvro  tbo  ravngcs  of 
■Maion  aiti  Kuob  thnt  the  nrgaoiiFni  buconivd  dittlocatinl  with  fearful 
apidity.  Indeed,  it  i»  no  rare  thing  for  a  pkysioiau  to  l>e  snmmoDed 
B  a  patient  who  is  wanting  away  with  sadne&fi  and  dejection.  No 
■guiic  canse  can  be  discovered  to  account  for  the  malady ;  the  usual 
koedipB  are  of  no  avail ;  the  patient  docs  not  mend,  and  osnully 
»rps  the  secret  of  his  gnc£t  to  himself.  In  sucb  cases  the  phyaioian 
hanld  alwaym  *lrivfl  to  diKCover  whether  tJiere  is  any  paiaion  of  the 
Dol  which  prodacea  this  disorder  of  the  functions,  and  makes  his 
mediee  of  no  effect.  Usualty  such  a  [laaeion  exists.  Thus  it  was 
bat  the  physician  Erasistr&tus  discovered  that  Antiocbus  loved  his 
t«p-mother,  Stimtonioc.  Boccaccio  likcwiac  tolls  of  n  physician  who 
P^  chance  detected  the  true  euuse,  previously  unknown,  of  the  com- 
Isint  with  which  a  certain  youug  man  was  Buffering;  whenever  a 
tonog  (ctnulc  cousin  of  the  patient  entered  his  room,  his  pulse  beat 
pieker.  It  often  happens  that  the  melaneholio  becomes  incapable 
It  bearing  his  afllictionii,  or  of  waiting  for  diratb  to  relieve  him.  This 
k  the  origin  of  suicide.  The  history  of  medicine  and  Hleratnre  is 
iiil  of  narratives,  real  or  tictitious,  of  suicide  determined  by  an  unfoi^ 
unat*  passion,  While  we  admire  wlint  is  touching  and  dramatic  in 
|udi  narratives,  we  cannot  fail  to  kfc  that  suicide  ia  m  te  a  fact  of  the 
■orbid  kind.  Its  cauKc  is  a  total  aberration  of  the  instinct  of  self- 
ireaervation ;  and,  an  the  latter  has  ifs  scat  in  u  certain  part  of  the 
min,  wr  are  authoriaed  in  locatinf;  the  cauae  of  suicide  in  a  cerebral 
hsorganiEattOo,  brought  about  more  or  less  rapidly  by  certain  more 
[eneral  clianges  in  the  r-i-onomy. 

Similar  changes  are  produced  sooner  or  later  tinder  the  influence 
{  resentment,  bate,  and  anger.  Resentment  is  a  sevroi  |>as8)0ii  whicfa 
Inws  its  plans  in  silence.  Uate  la  taciturn,  or  finds  utterance  only  in 
pprecations.  Ang^r  has  its  crises.  Whereas  resentment  is  disqukt- 
a^  hat*  painful,  and  anger  distressing,  revenge  is  a  kind  of  pleasure, 
i  lw«  been  compared  tu  the  feci  of  silk,  to  indicate  at  once  iu  iupe- 
Ions  nature  and  our  gratification  in  appeasing  ic  When  anger  and 
be  ilesire  of  k\  cngc  distend  the  veins,  flush  the  face,  sUflen  the  arms, 
rightcn  tlw  eyes,'  bewilder  the  mind,  and  lead  it  to  the  commission 
ftcn  of  criminal  acts,  the  soul  ft«ls  a  sort  ot  delight,  but  it  i*  of 
bort  duration ;  and  tlw  momentary  excitement  1*  followed  by  a  pro- 

'  la  kla  adairsbtc  (tDiJiw  on  iho  "  Kipr^uion  of  tlie  Bmotionii."  Mr,  Dstvin  sotn  s 
knctaflitlc  uprwJBB  of  fnr,  rtfcf.  *i>d  ■>i|t«r,  act  found  in  msn.  though  il  ippMi*  ia 
l^wd* — *ii->  (II*  **«c(>aa  of  die  twir  snil  Fvatbcn.  Tbiii  pbn>oinMKin,  wUeb  ia 
^mam  U>  l^^t  of  joasatttw  In  man,  is  pri>i]u««d  not  onl;  b;  (luuiona)  laflnsocw,  bol 
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fiwid  d«pn»iiion  whose  effccls,  if  o(tentiiii«H  repeated,  iliffi-r  not  tifl 
iboM  of  coi>ciM)irat«d  resent  men  t  or  peiit-up  hxie.  'Die  tuBU  wbrri 
glren  to  outburslB  of  anger  ts  Bure  to  vxpcrioncv  a  rapid  change  ortbt 
orgaoB,  in  cmsv  )i«  does  not  ^«  in  ft  fit  of  ng«,  M 

Death  under  suck  oirvanwtaDCM  i«  of  fVequoiit  oocurreuce  ^^V 
ValoiitintiiiL,  Nerva,  Wenou«]as,  and  Isabitau  of  Bavaria,  all  diixl  in 
foil Mique lice  of  iiu  access  of  passion.  11i«  medical  aiiiiaU  of  oar<'«u 
[imv  recount  many  inMances  of  fatal  efiect«  foUowiiig  iho-  vioUvi 
brain-dist  urban c-c  ciiuned  bj  anger.  The  symptoms  uauallf  are  |iul- 
tnotxary  and  ccntbral  L-oug<Mtioiii^  Still  Haoh  fatal  ucoideuts  as  Lbew 
wt*  exoeptional :  as  a  rule,  tlie  pauions  of  haM  and  angur  delcrionu 
the  ooiisiitulion  by  alow  decrees,  but  xuiely. 

Uow,  tbi^ii,  do  we  ospliiu  those  morbid  phenomena  which 
ibeir  origin  in  niisplaevd  aBeclioii,iD  disappointed  ambition,  in  haUvi. 
or  in  nngor,  und  which  eitlminalc  vithorin  serioofi  chronic  nmlaftiw. '" 
in  dwittb  or  ttuicidcf  Thi-y  itlt  kvcid  to  start  from  an  impaimcat  «J 
thir  oeri'bro-spiual  ci>utri-&.  The  continual  iFxcitation  of  these  by  etar 
preaoni  emoliona  determines  a  paralysis  of  t be  central  norre-eubetaBCT. 
Biid  tbns  nfiWcta  its  eoniiectiona  with  the  nerves  extending  out  i«  tin 
variona  organ*.  These  ni-rvc^  nt'Xt  de};eoernte  bv  ilegri'm,  and  ^oov 
iIh>  great  function»  ar(<  eompromiitod.  The  heart  and  the  bnigs  cejv 
to  Hot  with  llieir  normal  rhythm,  the  cironlalton  grows  irregular  aa>l 
languishing.  Appetite  disappenm,  the  amount  of  carbonic  aci'I  <> 
haled  decreases,  and  the  hair  grows  white,  owing  to  the  inIerrn)>iioii 
of  the  pigmentary  sccretioiL  This  general  dislarbancp  in  nutrilion 
and  Mcretion  is  attondod  with  a  fall  of  the  body's  temiwratun'  ud 
unnmia.  Thti  fli'nh  drivs  up  and  the  oigauism  beooniea  less  and  lew 
capable  of  resisting  morbific  inlluencM.  At  tbv  aam*  time,  in  cooir 
quenoe  of  the  reaction  of  all  these  disturbancea  on  the  brain,  tJic  fd]^ 
chic  faculties  become  dull  or  perverted,  and  the  patient  falls  iu(o> 
decline  more  or  less  complicated  and  aggravated  by  grave  symjit 
Under  thoeu  condition*  he  dies  or  make*  away  with  himselt 

Two  organs,  the  stomach  and  the  liver,  are  often  affected  in  a  ft- 
ouliar  and  characteristic  way  in  the  course  of  this  pathological  evnlo 
tion.  llie  modifications  produced  in  the  innervation,  nnder  the  inllt- 
ence  of  cepbalio  cxoitemcnt,  cuuve  a  disturbance  of  the  blooil*ciroai>- 
tion  in  the  liver.  Tliis  disturbance  ia  of  such  a  nature  that  the  bik, 
now  Moreted  iu  larger  qnantity,  is  resorbod  into  the  blood  iusIM^ 
of  passing  into  the  biliary  vesicle.  Then  appcant  what  we  call  jaiW' 
dice  or  icterus.    The  skin  becomes  pale,  then  yellow,  owing  to  ihr 

tine  bj  oaM.  Dtrwia  Mplnln*  Ihli  Aon-ijnl/iWlnw— M  H  la  a>Ued— b;  the  anlda  of  it* 
narrou*  uTtMm  on  ovruin  mlnuto  iDxiliiMarr  oiuihI**  nIM  mm^orm  piS,  tvttaSf  f^ 
evntvi  l>7  KAIIIkor,  In  coniuMtlon  wtth  Ilia  r&p*ulM  •!  lb*  bate  of  tlie  MpanW  hiJa 
ind  r««thrr>L  Tbr  ciolMtloD  ot  thcM  llltlo  miuckw,  oblch  ua  tbtt  aainotixu  vr  iW 
cullrc  bod;,  <IclcrniliH«,  bj  redcx  MUraolbn,  th«  ctcctioa  of  whitfa  ir*  B|Kak,  a^  i* 
furdi  one  of  the  mMt  ahamatcriitts  lign*  of  Mght,  ngc  and  Ufur,  In  aaimaU  M 
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^Henoe  ill  the  blooil  of  tbo  colonog  matlttr  at  Uk-  hiW,  Tlii* 
l^nge  in  Uw  Urer  is  usually  developed  slowly :  aoin«tunv«,  however, 
^nndtce  makes  iu  a|)))«arance  suddenly.  ViUeueuve  meDliona  ibe 
tMm  of  two  youths  who  brought  a  di»cii»«ion  to  an  pud  by  graepin^ 
HBrswortU;  xuttdenly  uiie  of  cbeiii  turuvd  yitllow,  utid  the  otht-i, 
llttrmvd  Ht  this  trausformatiou,  dropinrd  his  wettpUD.  Tin:  ituiue  autJior 
■peaks  of  a  priest  who  became  icterical  (jaundiced)  on  tmeiu{f  a  mad 
Ai>g  jump  at  him.  Whatever  may  be  said  of  these  cases,  we  must 
reckon  painful  afibctious  of  the  soiil  among  the  efficient  causes  of 
Cbronic  di»eaM:H  of  the  liver. 

Tliv  d>]je»tioii,  i»y»  tbe  author  of  a,  work  published  xomv  yeara 
ago,  isconipletely  aubjected  to  the  influenc«  of  the  morul  and  intellect* 
aal  state.  When  the  brain  is  weiiried  by  the  passions,  appetite  and 
digestion  are  almost  gone.  Whatever  eauccs  grief  or  fright  nfleete 
Uie  siomueh  more  or  lemt.  In  tinier  of  e|itdt-i:iic,  or  of  civil  war,  and 
in  all  aocial  conjuucturea  when  any  extraordinary  peril  threnteus  tbc 
pusses,  dyspepsia  becomes  more  freqneni,  and  assumes  a  niori-  serioiu 
isfWOt.  This  adectinn  commoidy  prevails  amid  tiie  various  symptom* 
,of  deprvwuon  and  decline  produced  by  mor&l  Miflvring.  The  direct 
Mtbological  curisequeucea  of  diaordc-red  nutrition,  whoitc  chii-f  »ynip> 
^xm  is  dyspepsia,  are  of  the  most  serious  nature,  and  there  is  no 
doubt  that  among  them  we  must  reckon  cancer.  Uence  it  is  that  An- 
loioe  Dnboi»  located  the  cause  of  cancer  in  the  biiLitu 

■E&s  a  ribrating  chord  determines  vibration  in  a  neighboring  chord, 
M  a  paasioD  produces  in  tbose  who  are  the  witnesses  of  it  a  passion  or 
a  tendency  to  a  passion  of  (he  »amc  kind.  Tbc  infant  by  a  »nule  rt- 
•ponds  instinctively  to  ita  motherit  umile,  and  it  in  difliciilf  to  contem- 
plate aiteiitivdy  the  portrait  of  a  smiling  person,  especially  if  we  ob- 
serve ihKt  the  lace  wears  a  smile,  without  onr  own  faces  assuming  a 
like  espressioo.  "We  cannot,"  says  Leon  Dumwnt,  "reflMi  on  any 
taH>de  of  expression,  bat  our  countemmemi  will  hnveu  certain  Lcndc-ocy 
to  eooform  il>«lf  to  it."  A  fortiori  it  will  ho  conform  itself  wluii, 
^ti-a<l  of  merely  r<-flei'liitg  on  the  expression,  we  see  it.  Yawning, 
kiceoDghing,  and  sighing,  are  as  contagious  as  laughter. 

All  passions,  whether  good  or  bad,  are  contagions.  Esquinl 
teens  to  have  been  the  firxt  to  dtxci-rn  nnd  charucti-rixe  mnml  conta- 
noB,  which  he  dc6ncK  to  bo  that  property  uf  our  passions  whereby 
tlwy  axcilv  like  passions  io  others  who  are  more  or  less  predisposed  to 
Ibrm.  Tlie  contagion  of  good  example  is  maiiifcKt,  and  it  is  certain 
Ihat  ifae  worship  of  the  saints  is  one  of  the  wIm'sI  nnd  most  powerful 
b*trumentalities  devised  by  the  Catholic  religion.  Unfortunately, 
kpraved  passions  too  have  thtrir  imitators,  and  in  this  case  the  imita- 
Ma  is  so  prompt,  so  thorough,  and  in  ^lome  sort  so  automatic,  as  ofti-n 
^  appear  irresistible.     An  able  psychological  pbysiviao,  M.  Prosper 
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DMpiti«,  who  ban  bMtoweH   profound  ntudj-  oo  this  stiltjpci,  MMir 
tnm  %  vr-rjr  li>rg<-  uumlirr  of  tii«tatirn>,  thm  wbcn  &  orimu  eiirrontidnl 
with  <lr«»iatto  oircnniitUiRovH  ia  pubUalied  abroad,  and  itiud«  muUer  q( 
general  oDtaineot,  a  ci^naiu  uuuiber  of  aimilar  orintea  will  be  ooinuiiii«il 
eooD  aft«rwar<l.     ^liadii  that  an  Dot  furiitied,  by  a  strict  iuoraUl)r  tai 
a  good   Ltliicntion,  against   tbo   nUurvmciiM  of   aucb    examplea,  wl 
whOM  alumlx'ring  p3«siona  only  await  tlio  oecaaion  that  will  stir  Umb> 
Q)>,  are  uparrad  on  and  d«ci<K-d  to  aet  by  the  bustle  and  tlw  panilr 
made  about  Uie  licro  of  a  orlniioal  trial.    M.  Deapiuv'a  Htaliftim  m 
this  painful  subject  are  excredinglj' curious  and  conulueivv.     Nov  it 
is  some  peculiar  forto  of  tnuixler,  again  a  i>cw  prooM*  of  poboDing, 
anou,  soint-  original  way  of  dispoving  of  a  oorpav,  tlwi  gir««  o«)Caaiou 
to  grim  plagiaritimii  with  all  the  eireumslauoca  idedticaJ.     In  a  w«nl, 
all  criminul  iicia  proceediug  from  bate,  revenge,  and  cupidity,  aloio 
BUinmon  forth  in  c«rtaiii  individuals  a  spirit  of  emulatiou.     Hi.-nce, 
wore  advisable  absolotoly  to  forbid  thv  puhlieation,  in  popular 
of  criminal  trial*  whetbrr  real  or  imaginary,  and  to  interdict  the  jit*^ 
fortnaiict!  (if  pluyn  wherein  wlokedneaa  and  erime  arc  portrayed  foe 
the  gratification  of  the  spectator's  morbid  curiosity.     M.  l^fupicr'' 
iQggntJou  with  rogard  to  tbis  matter  will  be  approved  by  pby«iciui' 
and  hygivnint*,  who  arr  all  agnwd  that  writings  and  plays  of  a  c*r 
lain  cloHH  are  to  be  n-ckoufd  uiiioug  tbe  csutii-a  which  conduct  en  nua; 
wretches  to  the  gslleytt,  the  morgue,  and  the  road-Uouao.     Wbea  ■< 
disseminate  examples  of  outrage  and  disorder,  we  must  not  be  surprawil 
if  we  Bnd  a  harvest  of  crime  and  insanity.     Let  us  then  hunnily  w 
ond  tbe  snggestioti  we  opcak  of,  and  which  M.  Boucbut  autburitati"- 
ly  rorinuliiteti  when  lie  Hayii  tliat,  initU'ad  of  feasting  tbe  publii-  wiil< 
recitals  ami  plays  so  dangerous  to  the  oomnion  weal,  we  iihould  nrtic 
found  amoral  pest-hoHso  to  which  ahoutd  b«  committed,  so  sooov 
they  inakc  tln-ir  appcarsDce,  those  rascalities  whose  coniagioufloeu  >" 
now  Ix-youil  ijaextion. 

Besides  the  contagion  of  tlioae  passions  which  end  in  crime.  llK^ 
ia  also  tbe  contagion  of  those  passionate  states  which  terniinite  in 
euioidc.  Kpttlemlo*  of  suicide  are  firequent  in  history.  Tbe  inslsnv 
of  the  young  women  of  Mili-tuw,  nit  told  by  Pluuin'h,  U  familiar.  On- 
of  tliem  hung  herself,  and  iuimudiatuly  several  of^er  eumpsiii-'n' 
made  away  witb  themselves  in  tbe  same  manner.  To  slay  the  prog- 
ress of  this  redoubtable  frenEV,  the  order  was  given  to  expose  ih'' 
naked  bodies  of  tbe  sutcidcM  in  tbe  market-place  of  tbe  city.  An  m 
oleDt  historian  of  Manteillv*  rvconls  an  epidemic  of  suicide  wkirli 
raged  among  tbe  young  women  of  that  place.  In  ITfrS  the  cityof 
Versailles  alone  oflervd  tbe  s[>ectacle  of  1,300  voluntary  deaths. 
the  beginning  of  the  present  century  a  suicidal  epidemic  desti 
large  iinmlKfrH  of  people  in  England,  Kranoe,  and  Germany,  ibr 
timR  being  young  penions  who  had  conocived  a  diegost  for  Ufo, 
the  nuiding  gf  melancholy  romances,  coupled  witb  prsoocioits  ovi 
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dnlg«nce  in  pleasuro*.  A  itill  strsiigcr  epidemic  is  tfaxt  of  infanti- 
dde,  vlileh  pn-ratlcKl  in  Purio  at  t1i«  Iioginning  of  this  century,  after 
tbe  newspapen  bad  published  ibe  liiaUiry  of  the  Cornier  CM«.  Ma- 
dame Cornier,  und IT  tbe  inflaence  of  in&nliGidal  laonomaDia,  bad  mo^ 
dered  her  child  under  circamstancce  of  Buch  a  kind  aa  to  mtike  an  in- 
,pmaeioo  on  a  certain  mimtjer  »f  motbi-rv,  so  that,  ifaongh  excetl^ot 
voUMii  and  fincvrely  uttauhud  to  their  childrun,  they  were  mtiu'd  vritb 
a  d«aii«  to  get  rid  of  tbem.  Tbey  did  not  yield  to  tbe  leinplation, 
1>iit  the  ctrciiiDfltauce  of  their  being  attacked  with  Buob  a  mania  ex- 
cited much  Barprisc  among  medical  mon. 

It  will  not  be  uninu-rf sting,  if  to  these  ciiriou*  phcnomenn  w»-  ap- 
pend tlic  facts  of  nervons  contagion  to  which  M.  Boiichut  called  tbe 
attention  of  pbyeicians  tomv  years  ago.  It  had  long  been  known,  es- 
pecially since  the  time  of  tbe  fnmoas  eonvuUiofmairm  of  the  St.-Medard 
Cemetery,  that  nome  neuropathic  states  arc  multiplied  by  instiiK-tivc 
iaitation ;  but  M.  Boucbnt  sbowH  that  facta  of  tbia  kind  are  far  more 
common  than  has  bpen  Hnpposed,  and  tbe  work  wherein  he  describes 
them  adds  a  new  and  a  dramatic  chapter  to  tbe  strange  history  of 
MXToDs  abcrrationit.  One  of  the  first  cases  given  by  i\.  Bonr-hut  is 
u  follows— it  was  observed  at  Paris  in  1848,  in  a  shop  where  40O 
work-women  were  employed :  One  day  one  of  these  work-womeu  tnnied 
|a)e,  loat  ooneciousncss,  and  fell  to  the  floor,  her  limbs  convulsed,  and 
her  jawa  sec  Within  the  space  of  two  hours  80  of  the  women  were 
nised  in  tbe  same  way.  On  the  fourth  day  \\h  were  affected,  the 
symptoms  in  all  esse*  being  tbe  same,  viz.,  suffocatiun,  prickling  scn- 
ution  in  the  limba,  vertigo,  dread  of  sudden  death,  followed  by  Iom 
of  cooBciouf'Dess  in  the  ccnvulsions.  A  nntilsr  epidemic  was  obst'ried 
ia  iSei  among  the  yonng  girU  of  tltc  parish  of  Montmsrtre,  who  were 
preparing  for  the  first  communion.  On  the  rooming  of  tbe  first  day 
«f  the  rrSrail« — or  preparatory  season  of  religious  «t-clut»ion — while  at 
church,  three  of  tbem  became  nncoDscioua,  and  were  seized  witli  gen- 
tTul  convulxionK.  Tbe  following  day  the  same  symptoms  appeared  in 
three  other  girls.  Still  otfarrs  were  attucbcd  on  the  third  day.  On 
tbe  fourth,  the  commtmton-day,  33  were  seixed  In  the  same  way.  On 
tbe  fifth,  confimiation-day,  aa  the  archbishop  approached,  IS  girls 
were  xeixed  with  convulsions,  uttered  a  shriek,  and  felt  to  the  Boor 
HDGonscioaa,  when  the  prclui«  was  about  to  cunfirm  tboni.  Tims,  in 
the  apace  of  Is  days,  40  girls  out  of  IfiO  manifested  Identical  nervous 
disorders. 

The  variona  balluci national,  ecmatic,  and  spasmodic  states,  trans- 
iiiHt«d  and  multiplied  by  example,  play  an  important  rVite  in  mediseval 
hbtory,  particularly  am<mg  tbe  religious  ordi-r*.  There  is  the  closest 
aaalogy  between  the  accounts  linnded  dowti  to  ua  by  tbe  writers  of 
tbome  titav*  and  the  ubservatioiiH  of  pbyeiciaus  pnblished  in  our  own 
ity.  As  concerns  the  <)uestion  of  treatment,  we  possess  hardly  any 
^■e  moral  remedies;  and  the  success  attcndtng  tbe  employment  of 
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tb«so  aliowa  well  the  purely  nerToiw  vhursctffr  of  tlte«e  tingular  aft» 
tionit.  We  rend  of  Boerhaave  stayiug  an  e|Hdenuo  of  byeterkal  eoB> 
vitlsioiiH  in  a  lioardins-«oh<K>)  by  threatening  to  bum,  with  a  red-bn 
iron,  any  of  the  girls  n-lio  should  bo  attacked.  I'raclilioners  in  vm 
OWD  time  adopt  nnalogoua  prooOMM  mod  artUicM  to  oonqncr  tl>o*e  pa^ 
Hions  which  dttgcuttrait)  into  morbid  Ktatca.  They  strire  to  btfon 
thu  patitint  n-iiJi  a  passion  different  from  that  which  pOMWif  fcia, 
and  (o  fix  hia  attention  on  8abj«ota  disconitecied  witJi  tboM  wfaicb 
occapy  his  mind. 

Tbii  Ktylo  of  pliysic — tliia  moral  tbompy— reijairu  infinitely  nnrr 
taot  and  disoernnivnt  than  the  uppllf  ai  inn  of  tlie  asual  reniedlES  of  tli« 
,  ptuumaoopoBia.     \or  is  it  in  our  uit'dii-ul  whoola  that  young  bwb,  wiw 
iDt«nd  to  praclis«  the  liealing  art,  «ao  karn  to  diagnose  and  to  treat 
tho«e  maladies  wherein  the  sotil  wrei'ks  the  body.    This  is  a  Tocstioo 
whiek  reqnireB  profonnd  poraooal  atudy  and  obcvnration,  and  whtrua 
the  itndent  would  do  wril  to  draw  m\  w  tidurce  too  much  overlooked 
in  oar  times,  vix.,  Ihone  old  authors  mho  treat  queationa  of  tbis  bind. 
The  young  physician  will  find  equal  profit  and  delight  is  stodpa^ 
thoHo  profound  connoisseurs  of  tlie  human  mind.  La  Ohambre,  Suki, 
PiiK'l,  Hoffmann,  Biohai,  Tissot,  Richvrand,  Aliberl,  Gvorgct.     Fitioi 
them  the  aludimt  will  not  only  learn  how  to  judge  widely  of  the  y^s- 
sioiia  of  others  and  of  the  best  means  of  treating  them,  but  iriil  ab<^ 
ijet  »age  counsels  for  the  goTemraent  of  his  own.    There  he  will  %t* 
tlint  t)icr<>  i«  nowhere  perfect  health,  aave  when  the  paMiona  ore  «<^i 
I'cgulntctl,  h.innoniied,  and  equipoised,  and  that  moral  lemperaucei' 
as  inditipi-iiKit1>Ie  to  a  calm  and  tranquil  life  as  phyaiologieal  t«c 
peronce.     Ue  will  see  that,  withont  going  the  lengths  of  stoiciim— 
in  which  there  is  more  pride  than  wisdom,  more   ostentatioa  lliae 
rirtnt^ — the  Dohte«t  nnd  the  most  de«iruhlR  >tatc  for  tho  mind  Mil 
body  alike  ia  cquidiittaDl  from  all  extreme  paksiona,  L  r.,  citiraled  b 
the  golden  mean.    And  tliia  oonviotion  that  regular  living  and  m»>I- 
i-ralion  in  material  as  in  emotional  life  are  the  secrv-t,  not,  indeci. 
of  happiness — which  ia  nowhere  in  this  world — but  of  serenity  vaA 
Mccarity,  he  will  strive  to  spread  abroad  as  being  th«  most  «rl 
precept  of  the  medieal  art.    If  it  La  your  deeirt  that  your  circola) 
respiratory,  and  digetitive  functionn,  iihoiitd  b(t  diacbuged  pro| 
normally,  if  yon  want  your  appetite  to  be  good,  your  slevp  MonJ, 
your  humor  equable,  avoid  all  emotions  that  are  OTer-strung,  all  pleav 
uree  that  are  too  intense,  and  meet  the  ineTitable  sorrows  and  ibr 
croel  agomes  of  life  with  a  resigned  and  firm  »o»I.     Evt-r  have  wwit 
occupiii  ion  to  employ  and  divert  your  mind,  and  to  make  il  pruJ 
against  the  temptations  of  want  or  of  dcstire.     Thus  will  you  attain 
the  term  of  lifu  withont  oTermuch  disquiet  and  affiiuUoa. — R^m  ifri 
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muoli  Ims  l>e«n  said  lately  of  the  wonders  of  spectrani  atialysie, 
that  ve  are  very  apt  to  l'org«t  th«  oth«r  and  e<inally  luarveloua 
'jftO^Vtici  or  the  agctit  by  which  it  in  prodiiocd.  Spi-ctnim  UDalyois 
\i  n  ran-  and  ourioiiti  rxpi'riinoiil,  but  the  mutw  faiiiilUir  i-Hrt-tM  of  light 
whidi  vie  daily  i-xperiuiice  «i*  really  jusl  as  wotidi-rt'iil,  il  we  will  but 
paaae  to  retiect  upon  tbem.  Science  mcaoB  ksowledgje,  and  the 
science  of  optics  embodies  our  knowledge  of  light ;  bat  how  nincli, 
«ft<-r  nil,  do  wc  know  of  it  ?  A  grx-at  deal,  undoubtedly,  of  it«  modte 
of  action,  hut  very  little,  if  any  thing,  of  its  nature.  We  liavii  an  hy- 
pothesis or  euppottition  about  it,  and  work  qui  iiigeiiiouit  oonclusioiiii, 
logically  and  experimentally,  and  say  that  they  flr«  proved ;  but  how 
fnr  ««■  wo  from  con)proh<.-nding  them. 

That  light  moves  at  an  amaxing  velocity,  is  vhowii  in  several 
ways;  and  all  the  metloda  briug  ns  to  about  the  same  n-onltfi  which 
•tre  expressed  iu  numbers  and  are  demonstrably  true ;  but  what  linite 
mind  can  enter  into  the  meaning  of  the  statement  that  the  luminous 
my  moT<-«  forward  at  the  raH"  of  184,000  miles  in  a  second  of  lime  y 
Between  tlt«  two  tlvka  of  a  second's  pendulum,  we  are  told  that  light 
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would  p*w  round  iwr  globe  seven  and  a  half  times.  But  who  has  a 
notion  even  of  the  dimensions  of  our  globe?  Ttie  niimlx-r  of  thou- 
sando  of  mites  throtigli  it  and  around  it  have  been  calculaitd,  and  Uie 
calealations  barmonixe  with  the  whole  body  of  astronomical  knowl- 
edge ;  but  we  can  form  no  adequat«  conception  of  sach  magnitudes. 
We  patch  together  dillcrent  ahreda  of  our  meDtal  experience  of  large 
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tbingi,  and  oonstrnct  ■  symlwlic  Mea  whidi  reprvseaU  our  planet,  but 
ire  DBTor  grasp  tha  reality  in  th«  imntinsity  of  it»  proportioRC. 

Light  >M  ■  forc4^  auA  na'wooc  hold*  itiat  it  b  raaJv  ap  of  ibiimW 
Nature  litn.  been  sliowu  lo  coofonn  all  kiads  of  dynamical  rlBacu  U 
rbrtbmical  pulsing,  or  wave-like  action  a»d  the  impulses  of  lighi  an 
tield  to  be  of  tbe  same  kind.  There  are,  at  anjr  rate,  mea«arahlt 
eflWta  which  are  nne(|aal  in  the  diRcrent  colored  UgliU,  and  ih«  tait 
bas  b«>en  d(!U^^n1i^l•4].  In  an  inoh  of  rinlct  light  it  b  •hown  tliai  tben 
E'are  no  leas  than  57,000  wares,  a  statement  io  which  there  is  notbinj 
extraordinary  or  impoeaible,  as  Nobert,  the  tiermao  optician,  h  id  tk 
balrit  of  ralinf;  hifi  microscopical  tvst-glanos  at  ntcs  all  thr  vat  fiaoi 
100,000  to  2u0,000  per  inch.  Bnl,  when  ire  are  lold  tliat  ilie  n; 
cnt«r«  the  tyr  at  the  rate  of  184,000  miles  per  second,  and — n  eacb 
inch  contains  A7,000  wares — that  when  we  are  lookio^  at  a  violet  ol' 
ject  there  are  d9B,00O,0Oa,i>0l),OO(>  beats  upon  the  retina  each  setoni- 
the  statement  baffles  all  imagine  Htm  :  wc  may  accvpt,  hut  cannot  wtAf- 
stand  it.  In  the  attempt  to  penetrate  the  nature  of  light  we  an  I 
In  the  m  jiteries  of  the  infinite.  Yet  the  modes  of  ita  action  bare  1 
determined,  and  they  Aimish  the  most  splendid  rxaoiplc  we  i 
the  infloxibloncss  and  exactitude  of  whiit  are  called  thr  law*  of] 
ton. 


I 


Man  is  placed  in  the  midst  of  the  universe,  and  ta  dc»%ned  to  ] 
knowledge  of  iL  He  Ih  impreasible  to  outward  agmdesL,  and  p«aM 
a  grand  cerebral  treasnry-boase  for  storing  np  thes«  axterval  mftm- 
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Toucti,  Uftte,  amell,  and  liettHii^,  are  tlic  smsi-Ti  bv  wl>i«li  Iht 
Diiim  3cquaiat«il  witb  many  propvnies  of  things  i[nll)t^dia(oly 
ftroQlMl  him  ;  but  tbe  miivers^  is  reported  to  bim  tlirougb  tbe  seiifle  of 
viMon  «iid  by  the  agency  nf  light.  Somi-how,  in  their  myetcrioii*  na- 
ture, tbe  iuminouii  ray*  from  all  aonrcwii,  distniit  and  iviii»t«,  fScti  a 
obauge  in  tbe  tit-rve-siruoture  of  ibe  eye  hy  wliieli  imprasiiiuiia  are 
iraDBinittpd  to  the  braiu.  luto  that  mode  of  aeiiou  we  cannot  now 
cDter,  but  iriU  conlinr  our  attention  at  prm«at  to  the  )>ro|>«riy  of  light 
by  wfaioh  Inminouo  imagcc  nri-  produced.  For  it  in,  aft^T  all,  tlw  im- 
a^ea  of  thiu^  we  have  tu  dtral  with.  We  know  tbe  extenta)  world  in 
ita  diatanoes,  forms,  and  colors,  because  its  visible  objects  are  all  du- 
plicated in  the  eye.  The  cloud,  the  landscape,  the  cathedral,  that 
fzeitM  our  thought  and  kindle*  onr  feeling,  is,  in  r4icb  o^sc,  hut  a  pjct' 
■K  recreated  from  tli«  eictenial  object  by  the  agency  of  light. 


!lB.  I. 


first  property,  or  lav,  of  light,  upon  which  the  production  of 
deix-ndf,  i«  siuiplr  that  it  move)'  in  Btruight  lines  lhronf;h  any 
arm  mediuni  that  it  can  tTavcn>«.  We  arc  all  familiar  with  tbe 
fteoeral  fact  that  tbe  patb  of  light  ia  rectiliDear,  but  it  may  be  accu- 
rately proved  by  a  very  aiinple  experimcDt. 

Two  scrmna,  A,  M  (Fig.  I),  each  piercvd  with  a  minute  hole,  are 
W  srrauged  that  the  apertures  arc  in  a  line  with  tlw  Same  of  a  candle, 
,  An  eye,  placed  in  tltia  lino  behind  the  screenB,  is  then  able  to  se« 
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the  flamp ;  but,  if  \h.v  eye,  tlifl  candle,  or  rither  Hcrcrn,  be  slightly  dit- 
ptnco't  to  tliu  riglit  or  left,  the  my  ta  int«rrapted,  kod  th«  danu  be 
cornea  invisible. 

Tbis  prop^atloD  of  light  id  etrajght  line*,  though  tbc  fint  oaaiU- 
tioD  of  the  production  ofima|^8,iB  Dot  the  only  ooodHion;  for,  in  thai 
(■tt»e,  th«  iinftgoii  of  ilhiniinatiKl  objects  ironld  bo  repeated  everyirbccr, 
and,  vhtn  Uiu  blind*  vivtc-  opened,  m  pictnro  of  the  landMape  nugfal  In 
thrown,  through  the  window,  upou  the  opposite  wall  of  a  room.  Fm 
tbe  formation  of  an  image,  the  rays  of  an  object  most  be  ooUeeted  snJ 
pMMod  through  an  apeKarv.  This  is  shown  by  «  liinple  expeiimnii 
illustrated  in  Fig.  3.  A  card  is  pierced  with  a  lar^e  pin-hole  loi 
held  between  a  candle  and  acrcea,  wbcn  an  image  of  the  enndic  «<ll 
be  formed  npon  tbe  sereen  in  an  inverted  poeition.  That  the  \ai^. 
mu«t  be  upcidc-down  i«  evident,  if  the  rays  Uke  ■  nnight  course.  .\ 
line  from  Ihi-  lop  of  the  caiidk-flnme  through  the  puncture  is  pr> 
longed  to  the  bottom  of  the  linage,  ami  aoothtr,  from  the  bolt>'m  l: 
the  flame,  crosse*  the  first  at  the  apertOre,  and  atriko  the  top  m  i\>< 
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imai;e.  A  line  from  the  centre  of  llie  candle  paaaes  atraighi  tl»«y^ 
and  Mtrikes  the  centre  of  tbe  image,  while  linea  from  the  two  sldw  of ' 
the  flame  cross  again,  and  arc  prolonged  to  the  oppoftite  sides  of  llit 
image.  Thui,  as  each  point  upon  the  soreen  reeeiTes  only  the  1^ 
from  a  corresponding  point  of  the  flame,  the  image  repeau  the  at(fMl 
in  outline,  color,  and  brightness,  though  tn  a  reversed  position. 

Tliii  principle  may  be  applied  on  a  larger  scale.     Let  a  room  U 
made  tpiito  daric,  and  a  white  screen  be  placed  opposite  a  small  holt 
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llie  shutter.  Tb«re  will  then  be  formed  upou  the  white  surface  m 
erted  pieluro  of  thi-  (^nn-riiiil  objw;!*.  iin  »howii  in  Fig.  3,  They 
]  appear  of  the  nutiirul  oolon,  niiil  tin-  outliiivii  will  be  thBrpcr  ia 
iportion  as  die  hoiv  it)  Hiii»lter. 

WhcD  the  euii  shines  through  a  small  orifice  into  a  darkened  room, 
one  of  rays  ia  produced,  an  everybody  has  obttcrvcd,  by  lighting  up 
<  particlM  of  duBt  wbieh  nre  ftcaltered  \a  lis  courM' ;  for,  if  the  air 
re  quite  clear,  the  track  of  the  rays  would  be  invisible.  In  thiit 
ID  image  of  the  ran  is  formed  upon  the  floor  or  opposite  wall  by 
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sing  of  the  rays  through  the  aperture,  eiactty  iu  the  nianner 
the  prodnction  of  the  candle-image  and  the  landscape-picture  jn»l 
(cribed.  TItc  IwM  condition  for  tlic  formation  of  Hiich  an  image  is 
90  tb«  sun  i<  low,  and  tlx^n-  \»  a  white  wall  opposite  lo  reoeivv  it ; 
'  image  is  then  perfectly  circular.  But  if  the  light  falls  upou  the 
>r,  OS  represented  in  Fig,  4,  the  cone  of  raya  produras  an  oblong  or 
piical  image;  the  deviation  from  an  exact  circle  depends  upon  the 
rle  which  the  cone  of  rays  makes  with  (lie  floor.    Such  an  image 
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may  often  be  made  butmctive  in  observing  solar  pb«aoii»iuk 
closely  examining  it,  it  is  sometimM  poanblo  to  <let«ot  tbe  prewuetf^ 
spoi4  on  tho  sotar  anrfaof.  Solar  «Q%Aea  may  lie  waCohed  in  tlie  nmr 
way.  A*  iti«!  inoongndtiall)reuGroacIi«B  u|K>n  the  enu's  disk  iuprof 
ress  can  be  tnoed  by  a  correapondiog  ciiaoge  in  ibe  form  of  the  isift, 
idiich  resi^mbles  that  of  the  noeclipved  portion  of  tho  solar  sotfatr. 
In  Bucli  observations,  however,  it  will  be  remembcml  that  tLe  eoum 
of  the  inorcment  in  always  ruverseil.  It  wa*  in  Ihis  way  tlul  ih- 
traiuit  of  Vcnua  w«4  finrt  ob««rved  by  Jeremiah  Uorrocks,  Normlx-r 
i-l,  lO-'^O.  Hfl  bad  calctUated  tlie  time,  which  fell  upon  Suo'liy 
morning.  Ue  arranged  his  room  for  the  obeervation,  and  then  wcdi 
tr>  charcb,  as  he  did  not  wish  any  secular  intcraats  tu  intcrfsra  villi 
niligioits  devotioD.  It  is  wry  probable,  however,  that  Tenna  w 
mixed  up  wifh  hi»  devout  meditalioua,  for  h»  hurried  back  from  met- 
vloe,  and  waa  dtIi);)itL-d  tu  find  thai  bia  c^teiilatkiBS  wei«  vsfificd, » 
the  planet  was  already  far  advanced  in  its  paaasgcaaroaaUM  ant's  br. 
We  are  all  familiar  with  similar  images  of  tho  sun,  of  a  roaml  ui 
oval  ntitline,  formed  upon  tliB  gntond  when  his  niys  ahlne 
small  0|H-ninga  in  the  foliage  of  treet,  aa  illus(rat>rd  in  Fig.  S. 
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The  aame  profMrty,  that  ja,  tbo  rvctiliiwisr  propagatioa  of  U|[bL 
gives  rise  to  a  reverse  effeot,  or  a  son  of  dark  Image  or  abadow,  a^ 
though  a  ithadow  d«!pi-ading  upon  the  sbsenoe  of  light  ia  of  conrtt 
not  properly  an  imnge.  "  Let  the  eooroe  of  light  l)«  a  lomiaeii* 
point,  and  let  an  opaqu«  body  be  plaood  so  as  to  intercept  a  portion  l' 
ita  rays  (P'g-  tf ).  If  we  ooaatruot  a  conical  surfkce  touching  the  biH 
all  round,  and  having  its  vertex  at  the  luminoit*  point,  it  ta  evU 
that  all  the  apaoa  wUIud  tiiis  surface  on  the  farther  aid«  of  the  < 
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kodjr  b  completely  tcreeaed  from  the  rays.  The  cone  tbua  conotnictcd 
acalled  the  sbadow-cone,  and  its  inl€r»«ction  with  sny  enrface  belimd 
the  opa<]ae  body  definps  tlio  ehndow  met  upon  that  tmrface.  Id  iIiv 
nee  whicli  we  havo  been  Hiipponinf; — that  of  ■  lutniix^us  poitit — tfa« 
iliadow>Qonc  and  thu  shadow  ititelf  will  be  sharply  defined." 

Actual  sources  of  light  are  not,  howeTer,  mere  points;  llwy  hav« 
ltiiit«  and  variable  dimeDfiione,  and  this  complicates  the  efiect  in  th« 
f[t<ometry  of  shadows.  These  effects  nro  well  illustrated  by  the  dix- 
frnun  (Pig.  7t.  !■«(  th«  central  sphere  represent  %  source  of  light 
placed  betirn-n  two  opai]uc  spheren,  one  larger  aitil  the  othrr  fmaller 
than  iioflf.  We  shall  then  have  two  kinds  of  shadow,  the  totul 
shadow  or  umbra,  and  the  partial  shadow  or  penumbra.  If  the 
OpBqae  sphere,  seen  at  the  right  in  the  diagram,  bo  smaller  thao  ihe 
luiunous  body,  the  ambra  terminates  nt  11  finite  distance  depending 
■ipoii  the  relative  magnilnd^s  and  the  proximity  of  the  two  bodies. 
If  flic  opaque  body  b  larger  than  tlie  source  of  illumi nation,  aa  iltns- 
uated  to  the  left  portion  of  the  diagram,  the  cone  of  the  ombra  is 
jiTOJected  to  an  itifinit«  distance.    Tbo  pennmbral  cones  represented 
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by  a  lighter  shading,  it  ■«  seen,  are  wider  than  the  cones  of  total 
■hadow,  and  include  them.  It  will  be  noticed  that  all  points  lying 
within  the  penumbral  cones  are  excluded  from  the  view  of  H»nc  por- 
tion of  the  luminous  body,  and  are  thus  partially  shaded  by  the 
opaque  bodies.  Points  that  ar«'  very  near  the  outer  boundaries  arw 
rcry  alightJy  darkened,  if  near  the  (utal  shadow  they  are  almost  com> 
pletvly  shaded.  The  [tenumbra  is,  therefore,  not  a  uniform  ebadow, 
hatgrsdually  fades  into  darkness  from  its  outer  limit  to  iJie  total  ob- 
(esnilion  of  ibe  umbra.  It  follows  from  this  tJtat  the  shadow  of  au 
Dpsqne  body  falling  upon  a  wen-en  will  not  have  a  sharfrif-defawd 
tdgv,  bat  will  show  a  trausllion  from  total  tluulow  Ho  the  complete 
ibeeaoe  of  shadow.    To  have  the  shadow  clean  and  sharp  at  its  edge. 
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it  would  W  neccMSry  to  hare  the  soiirc«  of  UluDiinatioti  «  men  {xdat. 
Of  courw  the  etteot  of  §acb  abrupt  irsiMitions  from  perfMt  illntiuni- 
lion  to  tola)  darkness,  if  ic  were  tite  plan  nf  Xaiure,  wonld  be  most  in- 
CODveDieot  and  painful,  if  not  d<:»truciive  to  (he  eyes.     We  arc  pre- 
lected &om  this  by  the  phenomena  of  double-  shadows,  aud  the  grail- 
nitl  passage  from  dariincsit  to  light,  sltbongh  each  lomiDOvs  ray  mofu 
itiidiivi.tliiigly  til  its  straight  line.      Lii^bt  cannot    turn  corner*  iiiu; 
BOiiud.      Tiiis  ia  explained  by  the  excessive  ik|iortne»»  of  tbe  luini- 
nous  as  compared  with  Bonorotu  wares.     Sonnd-wsTca  are  fo  Lirp 
that  they  flow  around  object*  in  the  air,  and  conM:c[u<-ntly  cad 
feeble  shadows,  although  Desehaoel  (fnim  whocc  admirable  work 
"  Xiiturid  Pliilo«>phy"  our  cots  are  borrowed)  states  that  Coll 
in  hi*  exgH-riraents  on  the  tranflmission  of  sound  through  the  water 
tliL*  Lake  of  Geneva,  established  the  presence  of  «  very  shaTv)y-<i^ 
fined  sonnd-sliadow  in  the  water  behind  the  end  of  ii  pmjrciing  ■■ill 
It  is  neco^fjiry  to  say,  hnwever,  thul  the  foregoing  xl.iu-tiir-oi  liiki 
light  cannot  tuni  ooruera  is  only  true  in  tbe  oomraon  aud  genMsl  et- 
perienec  of  it.     If  we  carry  our  experiments  with  light  down  t« 
so  fine  a  point  that  we  reach  the  dimensions  of  ita  ware*,  it  it  Ibtn 
found  that  ihey  arc  ea]uible  of  bending  round  ob«tiicIi-!t,    If  »iinIi^lLc 
altDwcd  to  poos  through  an  cxeciidingly  fine  alit,  and  then  to  tall  ^^  J 
screen  of  white  paper,  colored  bands  appear,  ealb-d  dii&actton  friitftti 
(hat  ie,  the  white  light,  in  ita  passage  through  the  minute  opening,  b) 
bwD  inti^ercd  with  and  broken  up  into  itn  eomponeui  colon.   V' 
have  hure,  hourevi-r,  a  new  order  of  eflbcia  which  will  require  le  ^ 
separately  considered. 
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Br  UICIUBL  FOSTER.  U.  D.,  F.  S.  8. 
fwwoa  er  raniouMr  ts  tbx  miTEaiiTT  or  cuoamaa. 

IN  the  following  pages  I  propose  to  Inquire  whether  it  Is  dcsiraMe 
that  pbyvtolograts  «hotild  continue  the  practic«  of  what  Ls  eoaiiMa- 
ly  called  viviseulion,  to  wliich  they  hare  hitherto  been  accost ouuil.  Bj 
TiTuection  I  understand  the  operating  with  cutting  iiislnimeot*  o<  M 
otliiT  means  on  the  still  living  boditrtt  of  animal*.  The  word  "Uvtn; 
require*,  |ierliaps,  some  further  definition.  In  the  long  serie* 
changes  through  which  the  body  of  a  living  animal  pauca,  frmn 
functional  activity  to  complete  decomposiiion,  there  are  tbrm 
Htagi'H,  each  of  wbieb  may  lie  iirbitrurily  taken  as  the  end  of  fife. 
There  {a  the  tiine  at  which  consoloutntM  is  lost,  the  time  at  wbtck  iht 
breath  stops  and  (he  heart  ceases  to  lK<tit,  and  the  time  at  wliich  lb« 
muscles  beeome^igid  with  tbe  deatfa-scilTeniug.  The  sncoession  of  thi- 
three  events  is  always  in  the  same  order,  bni  the  intenral  of  time  b«- 
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^^n^ny  tiro  of  llicm  varicx  within  very  widp  limits.  For  our  pur- 
fnw  it  will  pvr)ia[i!i  bu  bcNt  to  tnkv  tho  second  ns  marking  the  vaA  of 
pfe,  to  say  that  an  animal  is  ttUl  alive  »o  long  as  the  livart  is  beating, 
■nd  air  «nt«rs  ioto  and  iuuea  from  tlic  clioaL 

It  is  Tcry  desirable  that  a  discussion,  ibe decision  upon  whicli  must 

be  of  tbo  utmost  importance  to  physiology  at  least,  should  not  bo 

turned  aside  to  any  faltic  isfuoit,    Tlic  question  whether  vivisection  is 

8  bad  thing  is  in  no  wise  settled  by  nasertiiig  that  there  are  many 

tbin^^a  cqaally  bad.     Thus,  to  say  that  the  evil  wrought  upon  aniinals 

tn  the  oamc  of  science  is  but  a  flea-bite  compared  to  that  done  in  the 

vsmc  of  sport,  ts  simply  to  bring  forward  a  fit  gvogue  argaiu«nt  of  no 

teal  worth,  except  to  atop  the  mouths  of  particular  opponcnia.    When 

ta  ardent  sport&man,  or  when  oni-,  no  sportsman  hiniM-lf,  but  having 

;*  tfaeoretical  admiration  of  the  pleasures  of  the  field,  declaims  against 

Tmsection,  it  may  bo  worth  while  to  remind  such  a  one  of  some  of 

;|}|0  •goaiea  of  sport — of  the  scenes  which  accompany  a  batt«e  or  a 

l^geoD-miktch;  of  wounded  birds  dragging  their  maimed  bodies  to 

nine  hidden  covert,  there  to  ille  a  Itugering  death;  of  the  piercing 

:  locals  of  the  hnnted  hare ;  of  the  last  moments  of  the  brave  fox, 

when,  after  a  fruitless  itriiggie,  the  time  comes  for  his  living  body  to 

!  Iwtom  by  tlie  pursuing  hounds;  to  aslc  him  how  often  n  living  object 

«[ sport  is  by  some  purposeful,  sudden  blow,  humanely  Iiilled  "  to  put 

ilontof  it«  misery;"  to  suggest  to  him,  as  a  matter  of  reflection,  that, 

I  hid  wo  any  satisfactory  mcasnre  of  pain,  it  would  be  found  that  all 

Uiepain  which  physiologists  have  caused, since  their  science  began,  is 

\  less  than  tliat  which  the  animal  creation  has  sulTered  in  the  fii-ld  from 

the  hands  of  the  members  of  the  two  Houses  of  Parliament  since  the 

I  Im*  general  election.     It  may  be  of  nso  to  sny  this  to  a  sportsman ; 

I  Wt  vivisection  is  not  thereby  justified.    It  ts  no  use  saying  it  at  all  to 

I  thoK  who  arc  now  agitating  ihis  question.    They  are  eijually  opposed 

I  le  croelly  in  sport  as  to  cruelty  in  science ;  but  they  are  also  wise  in 

I  tbdr  geEwraiion.    They  see  that  there  is  far  more  hope  of  putting 

I  down  liM  one  than  the  other.     Biologists  and  ivhy^iolugtsts  are  at 

I  tte  pieaent  moment  clearly  in  disrepute.    To   call  them  atheists,  ia 

,  to  show  one's  self  a  inau  of  spirit  and  intelligence.     Following  out 

their  own  science,  along  the  path  Nature  hns  pointed  out  to  them, 

tbrr  have  run  counter  to  many  eKlublisIied  opinions  aud  cherished 

ricws.     Divorced  by  the  divergence  of  their  respective  methods  in 

;iaigc  vcasuro  from  (he  mfllht-maticians  and  physicists,  to  whom  ortho- 

■doiy  is  easy,  accusc^l  of  materialism,  active  in  the  support  of  Darwiu- 

Um  and  evolution  theories,  believed  by  the  many  to  have  no  faith — 

their  po&ition  not  a  little  re^cmblea  that  of  the  Jews  in  tbe  middle 

Iges  ;  they  are  just  in  the  condition  in  which  the  accusation  of  cruelty 

!■  roost  tellingly  made  and  most  readily  credited  agmintt  them  by  a 

ralgsf  public.    This  the  opponents  of  vivisection  know  fall  well;  and 

ibertrforc  it  is  against  tbe  physiologists  and  not  against  the  pigeon* 
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shooters  thai  they  muko  their  complaint.     Tlioy  ar«  erea  vi]ln^^| 
tli«  prcjctit^  to  n*v  thv  lailur  uguinHl  tbe  former.     Bf-snd-by,  ii  tuP 
wn  imcoeiuful  in  this,  ther  will  more  agalost  sport,  on  the  jcroand 
that  it  is  Tar  more  erucl  ani]  has  far  less  jiuti6entioii  than  tl>e  vivitw- 
tion  which  has  licen  iloiic  away  wilh. 

Nor  is  It  any  use  to  t«tl  n  far  larger  class,  the  eat«rs  of  meat,  tktt 
the  pnin  which  phj-siology  lifis  cauu-d  since  th«  time  of  Galea  i«  fir 
leM  than  thai  irhicb  in  any  on«  we«k  is  caiis«d  in  butchers*  riiamMcs 
in  providing  ficsh  to  fill  the  mouths  of  the  pcopk  of  London. 

Nor  is  it,  on  the  other  Iiand,  any  as«  to  aay  that  becaus*  maar 
pbyaiologtsts  are  kindly,  humane  men  in  prirate  lif«,  therrfarc  th«  ic- 
cnsation  of  cmclty  brought  a^^inst  them  mnit  be  fslM.  I  knuv  i 
physiologist  who,  »ft*r  a  day  spent  in  expcrimcnial  work,  may  be 
seen  Hitting  in  the  fvcning  wich  a  favorite  cat  on  his  lap,  an  old  dog 
by  bu  side,  and  a  new  one  at  bis  feet ;  bat  I  wonld  not  therefore  gvtr- 
aotee  that  ho  had  not  been  cmel  in  the  morning.  Uo  might  lie  u 
angel  in  the  lK>«>m  of  his  family,  but  a  demon  in  the  laboratory.  1 
know  a  physiologist,  of  whom  his  (Hcnda  have  said  that,  bad  he  doC 
been  so  amiable,  he  might  have  made  a  nvise  in  the  world,  and  yi 
who  at  the  present  moment  is  being  accused  of  brutal  cntdtie*.  1 1 
that  the  aneusation  might  be  true. 

Nor  is  it  of  any  use  to  say,  though  it  may  be  said  with 
truth,  that  a  great  deal  of  the  present  agitation  against  viriswiioti  1 
one  of  tbo  many  fruits  of  a  mawkish  sentimentaliam  which  u  siealing 
over  the  present  geuerutiim,  and  br  a  Ic^M-ntiig  of  raanliocfS  b  eax- 
twling  the  good  efTects  of  increased  eulij:litenmeut.     The  fboU^  rf 
this  world  are  often  used  to  eorroct  tbowiso;  and  actions  bnongb 
about  by  a  wrong  sent  i  men talixm  may  be  in  thcmselTea  right 
good. 

The  question  whether  it  is  deumble  that  man  should  eootime  I 
inflict  the  pains  of  death,  or  pains  without  death,  on  other 
and,  if  so,  within  what  limits,  is  one  which  must  be  argued  out  oo  li 
own  merits  alone,  and  the  discussion  of  it  will  not  bo  advanced  h; 
irrelerant  considerations  such  as  theM  on  which  we  bail's  dweit- 

Thero  are  two  aspects  of  the  inquiry — one  from  the  aiilc  of  aso, 
the  otJier  from  the  side  of  the  animal    Let  as  first  oouiiider  the  qn 
tiofl  from  the  jtoint  of  ricw  of  the  animal. 

We  have  to  determine  tlie  princtplcs  which  gnrcm  or  should  i 
orn  the  conduct  of  man  toward  animalL     One  hrnnd  principle 
be  briefly  stated :  Unless  man  destroys  animals,  animals  wonhl  sooo 
destroy  man.     >(r.  Tennyxon  has  told  us — 

"  N'stnro  Is  odo  viih  rapint,  a  barm  no  pwehcr  can  heal ; " 

and  Mr.  Darwin  hna  shown  that  the  lives  of  all  livingbeingsai*! 

by  "  the  etruggle  for  exislenee."    Man's  life  is  a  strug^  for  exlH- 

«noe  with  bis  fellow-men,  with  living  animals  and  plants,  and  wilb 
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the  lit'cleBg  fotvps  of  the  nnivcne.  Tho  vtry  conditions  of  his  cxict* 
tact  1*7  upon  him  the  burden,  bihI  in  po  doing  give  him  the  rig^ht,  to 
use  the  world  nround  him,  the  Uvck  of  niiimiilA  included,  to  aid  him 
iu  Ilia  atnf«.  Imugini-  tli<.-  n-oiilts  <>f  furbiddingj;  man  to  tukv  avriiy  tlio 
lives  of  aiiimalA.  Siippoiw,  for  instance,  the  whole  human  race  wero  to 
form  itself  into  a  Society  for  the  Prrvcntion  of  the  Dcairuction  of  Ti- 
gers. How  ni.iny  generations  would  pass  iK-fore  "  the  but  man  "  pro- 
vided a  lumultuouo  crowd  of  tigers  with  the  Inst  bnman  tniral  f— pos- 
sibly the  indefatigable  wcretary  of  the  Society  sealing  with  his  dentb 
his  loyalty  to  the  cause.  Or,  since  tigcnt,  like  man,  arc  carnivorous, 
ftDtl  might  therefore  b«  supposed  more  worthy  of  death  than  herbiv- 
orom  ercaturcs,  \kI  us  suppone  the  efforts  of  the  Society  to  bo  directed 
torard  the  preservation  of  ahccp.  How  many  generations  would 
pass  before  the  face  of  the  earth  wero  covered  with  woolly  Bocks,  and 
man  were  driven  to  lead  a  lahoriou*,  frugivoroua,  arboreal  life  on  the 
tree-tops,  or  to  earn  a  scanty  xuliHixtence  on  resnscitated  Pf'a/illi/tutfn, 
as  being  the  only  places  where  the  necessities  of  the  sheep  woi^d  per- 
mit him  to  dwell  ?  Did  the  reader  «vcr  hy  chance  descend,  at  early 
dawn,  into  the  kitchen  and  watch  the  convulsive  agonies  of  a  writhing 
heap  of  cockroach  UN  drowning  in  the  watery  trap  set  for  ihcm  by  the 
cook  overnight?  What  a  scene  of  unotterable  woe  ia  that  when 
jadgcd  from  the  stand-point  of  tJi«  cockroach  1  But,  if  man  were  to 
deny  himself  the  right  of  vivisection  or  viviprcsnion  over  the  vermin 
which  infest  bis  home  and  bed,  what  would  come  of  it  ? 

To  be  scrionai;  man,  if  he  is  to  live  and  prosper,  mvst  kill  olbor 
animals.  It  is  a  duty  laid  upon  him  by  the  nature  of  things ;  n  duty, 
and  therefore  a  right.  Self-preservation  demands  it.  But  what  do  we 
mean  by  Klf-presenrntion  ?  Can  wc  draw  a  line  aud  sny  that  he  is 
Jti9tifie<l  in  slaying  an  animal  for  this  )>urp«!ie  and  not  for  that?  We 
can  only  do  so  by  applying  the  test  of  whether  the  death  of  the  ani- 
mat  is  nseful  to  him  or  not.  Whenever  or  wherever  the  death  of  an 
animal  is  of  advantage  either  to  himself  or  to  the  human  society  of 
which  he  i*  a  unit,  he  ix  jumifiL-d  in  slaying  that  ammaL 

The  success  of  the  humau  race  in  the  struggle  for  existence  depends 
OB  tnan^s  being  well  fed ;  man  is  therefore  justilied  in  slaying  and 
eating  a  sheep.  The  success  ofthe  human  race  in  tlie  stniggle  for  ex- 
istence if  dependent  on  knowledge  being  increased  ;  man  is  therefore 
jflKtified  in  slaying  a  frog  or  a  rabbit,  if  it  can  be  shown  that  human 
knowledge  is  thereby  enlarged. 

Death  is  in  itself  painful.  It  ia  only  by  special  means  that  the 
pangs  amid  which  the  ties  of  life  are  loosened  can  be  done  away  with. 
The  slaughter  of  an  animal  is  thorcforo  of  necessity  painful,  except  in 
the  npccial  oases  where  mean*  have  been  taken  to  do  away  with  pain. 
In  ninety-nine  cases  out  of  a  hundred,  when  an  animal  is  slaughtered 
by  man,  it  is  the  death  of  the  animal  which  benefits  man,  the  jiuiu 
itself  which  accompanies  the  death  doe«  him  no  good  at  all.    While 
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jnstiGei],  tlierofore,  in  killing  the  aniroal,  b«  i*  not  justified  in  cai^B 
it  pain,  lie  is  bouml,  in  fact,  to  kill  tin:  aulinal  in  such  a  iraf  ss  ff 
cauMv  M  little  pain  >s  is  conKiittciit  with  his  ovn  interest.  The  dciU 
of  a  sheep  in  a  biitclicr'H  slanghter-honse  is  painfnl ;  bnt  ncn  ouik* 
therefore  be  saitl  to  do  wrong  in  killing  a  bhccp  for  foo^l.  Tbtr  Idll 
It  with  as  liltlo  pain  as  U  nnder  tfa«  circamKtances  poBsibk.  Tb<f 
coiild  not  makv  the  pain  Icsh,  except  by  the  iiilro<! action  of  elaboraU 
and  cojlly  metliodR  which  would  probably  min  the  butcher  or  spoil 
the  meat,  or  at  least,  in  the  present  etate  of  onr  knowledge  and  of  t'.< 
market,  do  damage  to  the  interests  of  tnankiniL  The  <le:ith  of  an  ui, 
again,  \»  more  painful  than  that  of  n  vheep ;  but  men  do  not  thiuvroK 
fei-l  tKKind  to  live  on  mntton  nlone.  They  t-ousider  tbal  the  adrantag«) 
uf  a  iiiiiEed  diia  of  bet'f  and  mutton  juattfy  them  in  inflicting  Ihit 
additional  qaantit;^-  of  pain  which  is  sxlTered  whenever  an  ox  b  felM. 

In  short,  this,  under  one  aspect,  is  a  selfish  worlrl.  The  atmggk 
for  existence  is  Its  guiding  principle.  If  we  betiore  that  man  b  t« , 
goreri^  the  world,  and  he  must  either  gorern  or  sncenmb.  thru  I 
mnat  be  prepared  to  nse  animab  selSiihly,  if  you  please  to  cull  it  '■ 
to  use  animals  for  our  advantage — to  kill  them  when  we  have  need  tf 
their  deaths— to  kill  them  with  pain  when  the  pain  is  for  oar  bcnafil; 
and,  inasmuch  as  the  greater  indudea  the  \v»»,  to  inflict  pain  wHhM 
death  where  tlieir  itatn  docs  us  good.*  Our  good  la,  in  fact,  the  ndt 
of  our  conduct  toward  animata.  Whenever  an  animal  is  killed  by 
man,  or  siiflcrs  pain  at  the  band  of  man,  without  benefit  to  man,  or 
where  the  samtt  beooBt  eould  be  gr-.incd  without  the  death  or  withatt 
the  pain,  then  the  death  or  the  ]>ain  can  be  no  longer  jutti&ed. 
man  who  inflicts  themisaorael  man;  he  no  longer  does  good,1 
barm,  to  humanity,  and  humnuhy  ought  to  slop  his  hand. 

I  feel  that  I  onght  aIrao«t  to  upologiee  to  tlie  reader  for  harinf 
■pent  so  miieh  of  his  time  orer  what  arc  almoHt  truisms  ;  but  so  nuoy 
sbenrd  statements  are  continoally  being  made,  and  so  nuiny  w1iIi>nc*1 
ideas  broached,  that  it  seemed  desirable  to  have  a  clear  underMaadiig 
concerning  the  princi[>lcH  which  should  guide  onr  general  taoihA 
toward  animals  before  discii>>«ing  tlio  special  tnbject  of  vivitectioa. 

We  have  now  to  inquire  whether  tlic  dcatlis  and  pains  which  tkf 
vonl  vivisection  implies  are,  or  have  been,  wronght  for  the  bendltri 
mankind,  inaamuch  as  they  have  led  to  knowledge  and  power  vUA 
could  not  otherwise  have  W-n  gnincl ;  or  wbe'.her  they  had  not  biO 
wronght  for  the  benefit  of  mankind,  inasmuch  as  tliey  have  not  lei  l« 
knowledge  and  power,  or  the  power  and  knowledge  might  have  Uct 
gained  in  some  other  way,  or,  being  gained  by  many  deaths  and  math 
pain,  have  been  so  small  that  mankind  could  well  bare  dona  witfa<^ 

'  Some  writnn  liavc  nrgtA  (hat  wUle  nwD  U  pcrfteilf  J vtIC«4  ia  kiBitig  t^  a^M 
of  utnulii,  he  is  not  jiwti&ed  IncauflDf  jmn.    Fton  Um  potu  o(  view  af  thi  siwd  M 
biioiplTs  gratMqM  abmidit;;  rram  Um  polatof  vlevof  Ma  ««ilwNb>f«(»«afcL 
orHkUren.  ^^m 
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tbnii.     I  introilucfl  tlic  worO  dcnth  iw  wt-ll  Uit  pain,  bccaiiw,  m  Bjiite 

iif  III*  etymology  of  tlio  woriJ,  and  th«  fad  thai  viviMction  Ktiggr«ts 

A  the  publlo  mind  pain  only,  and  not  death  at  all,  the  trnth  is,  that 

nat  least  the  great  majority  of  eases  vivisection  does  or  onylii  t« 

Weaa  death  only,  and  not  pain  at  all.     In  t)ie  minds  of  thoM  iguorant 

Irf  physiology — and  iht-y  an;  fon-moi't,  if  not  nlone,  in  btjtining  vivi- 

|wcUou— -much  confusiou  baa  ai-iacu  from  tlitt  ditTen-Hl  nicnningit  at- 

jbcbed  to  the  words  "  life"  and  "  living."    1  alluded  to  these  in  the 

l)eginning  of  this  pajwr.     To  many  each  it  i*  pcrbiipa  a  revelation  to 

learn  that  an  animal  may  Vic  kept  alive^tliat  is,  wilh  its  heart  in  full 

vorking  onler,  and  its  n-»])iralory  movcmeuta  cuniiiiuing  with  perfect 

Rgnlarity — for  hours  and  honra  after  all  signs  of  consciou$iiosi>  have 

^aappeared.    All  operations  performed  on  snch  an  animal  would  eome 

under  the  term  viviHeetiou;  but,  in  tlio  total  absence  of  all  signs  of 

consciousnexit,  it  would  b«  ubiturd  to  tipcak  of  pain.     It  would  perhaps 

111!  &  BrtiU  greater  revelation  to  such  to  learn  that  a  frog,  at  a  later 

!tUge  in  tbe  series  of  events  whieh  we  class  together  as  death — when 

iu  brain  and  spinal  coi'd  have  been  instantaneously  destroyed  by  an 

Ofcrntion  the  pain  of  which  may  be  »aid  to  be  intioitesimal,  and  its 

heart  reinoVcil  at  a  time  whi-n  fectiitg  i*  imposnilile — may  yet  bo  made 

by  pro^r  mean*  to  kick  and  Jump  and  move  its  body  about  in  almost 

«il  possible  waysL    Any  operation  performed  on  the  body  of  nueh  u 

bag  vould  by  many  be  still  catted  viviseetion;  bnt,  to  B|)cak  of  such 

■  mere  mass  of  muscle  and  nervo  as  suffering  pain,  is  about  as  truth- 

fbl  and  rational  ax  to  say  tltat  it  ix  erncl  to  cat  down  a  tree,  though  a 

liUy,  ignoraut  looker-on  might  »hriek  when  tho  leg  movcil,  for  about 

the  same  cause  and  with  tlie  same  reason  that  the  AfHcan  grovcia 

before  hi«  fetich. 

Dill  the  nader  ever  «ee  a  nbbit  completely  under  the  influeooe 
of  chloral?  ^yi"g  prostrate,  with  flaccid  limbs,  with  head  sank  back 
m  lh«  iimp  m^k,  motionless  and  still,  at  first  siglit,  it  seems  qait« 
dead  and  gon«.  But  a  gentle  heaving  of  the  body,  a  rise  and  a  fall 
trcry  few  feeonds,  telh»  yon  that  it  Ktill  breathes  ;  and  u  linger  placed 
Ki  lite  chest  may  feci  the  <iuick  throb  of  the  slill  beating  heart.  You 
noil  it  and  pineh  it;  it  does  not  move.  You  prick  wilh  a  needle  tho 
eiqnisitcly-sensitivo  eomea  of  its  eye ;  it  makes  no  sign,  save  only 
iicThaps  a  wink.  Ton  make  a  great  cut  tlirongh  its  skin  with  a  sharp 
btUb;  it  does  not  winc«.  Tou  handle,  and  divide,  and  pinch  nerves 
rhlcb,  in  ourselves,  are  full  of  fi-eling ;  it  gives  no  sign  of  jiain.  Yet 
t  is  full  of  action.  To  the  ph%'siologist,  its  body,  though  poor  in 
rbat  tbe  rnlgar  call  life,  is  still  tho  stago  of  manifold  events,  and 
•cb  event  a  problem,  wilh  a  crowd  of  still  harder  probtemit  ut  its 
lacV.  He  therefore  brings  to  bear  on  tins  brealbiiig,  [inhniliiig,  hut 
tbenrise  quiescent  frame,  tho  instruments  which  are  the  tools  of  his 
esearch.  He  takes  deft  tracings  of  tbe  ebb  and  Bow  of  blood  in  tho 
ndeotng  And  narrowing  venvls;  ho  measures  tbe  time  and  the  foroe 
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tit  eacli  throb  of  tite  heart,  wbite  bf  ligbt  galvanic  toucbes  he  h 
this  ]>art  or  quicM  tliat ;  be  Ukoa  note  of  (be  ri«v  and  full  ol'tbe  ch^ 
wallM,  u  tbvy  iiuicki-n  ur  grow  hIow,  aa  tbi-y  witx  or  wunc,  onJcr  ila 
Inflti«nce  or  ibiit ;  bt^  gnlhi-n  llii>Juic«  wbicb  jMunt  from  oiiv  or  aooikt 
gland  \  be  divides  this  nerve,  lie  atiniulatea  tbat,  sad  inarka  the  rtnk 
of  eoeb ;  b«  brings  nabtile  poiaona  to  bear  on  tbe  whole  fnimi.*,  or  m 
parta ;  aud,  having  dooo  what  ho  wiihcd  to  do,  having  obtained,  la 
the  !iba]>i!  of  rnn-fitl  notu:t  or  delicate  traciagH,  anKwcrR  to  tbo  quesikoi 
be  wished  to  put,  be  fiuiabea  a  painless  death  by  the  removal  of  all  Ux 
blood  from  the  body,  or  by  an j  other  means  that  best  suit  biin  at  i^ 
time.  I  am  not  exagt^rnjiting  vrhvn  1  say  that  this  ia  at  the  prewM 
dayoDftof  the  oummom-Kt  lunus  of  vivlacctional  ex[K>riineDt;  this  it 
what  Dewspaper  writers  speak  of  as  "  torture,"  and,  on  tbo  atraagtb 
of  it,  aooiise  cultivated  ]>by»iologista  of  barbaric  cruelty. 

A  dog  under  chloroform  or  morphia  may  be  brongbt  to  very  nearlv 
the  same  condition  aa  a  rabbit  under  chloral ;  but,  as  far  as  mj  «• 
perUinee  goes,  the  same  long  duration  of  complete  qnieocence  is  mais- 
taineJ  with  greater  difficulty.  Dogs  somelimea  bowl  under  diliiro- 
form  or  morphia  when  notbiag  ts  being  done  to  them,  and  noder  eii- 
cnnutanceB  in  which  tliey  can  be  Bvfibring  no  pain.  At  themoiiKnl 
when  the  chloroform  begins  to  take  elTect  npon  tlivm,  when  ]lrobabtf 
Mnfuned  carnivorous  visions  chase  ihroiigb  their  brainw,  the  tiowliag 
is  often  excessive.  Any  one  who  knows  any  thing  about  tlio  admioiy 
tralion  of  obloroform  to  human  beings,  is  well  aware  Iiow  frtH|a«Dt 
cries  and  noises  are  in  the  «tngo  of  excitcmcDt,  and  how  little  dc| 
euco  can  bo  plaood  an  them  as  signs  of  paiiL 

In  a  large  niim1>cr  of  oaaoa,  then,  where  an»stbetic9  of  on«  kind  or 
another  are  used,  vivisecUonal  experiments  cause  no  pain  at  all ;  l&d, 
■•  far  an  I  know,  in  this  country,  at  least,  phyiuologista  always  oia 
an»«tb«tic8  where  they  can.  Tliey  do  so  not  only  for  the  sake  of  tbo 
atiinuil,  but  also  for  the  sake  of  tlie  experiment  itseIC  Unl«sa  they  anr 
studying  actual  manifeetatiooa  of  feeling,  pain,  with  nil  iia  copat- 
qucnoc%  is  a  disturbing  element  which  must  by  all  possible  means  b* 
eliminated,  if  the  experiment  is  to  hare  its  due  value.  The  apparoDt 
lifelessness  of  the  auimal  b  the  phytilologiKt'a  opportunity ;  struggling 
limbs  would  nltcrly  defeat  his  aiui«,  aiul  a  sudden  start  might  wreck 
his  whole  experiment.  Chloroform  and  other  aowstbetioa  kar«  tni' 
mensely  lessened  human  sufloring,  not  only  by  simply  dimintihlfg 
pail),  but  even  still  more  by  putting  it  In  the  power  of  the  sorgc^n  1« 
perform  operations  which  he  otherwise  would  not  dare  to  attMtpC 
In  the  same  way  tbcy  have  powerfully  aided  tke  progrvsa  of  pk; 
ology,  by  rendering  possible  new  vxporimonts,  and  by  allowing  tl 
investigator  to  analyze  securely  pbeuomcita  which  otherwise  w< 
perhaps  forever,  bavo  remained  confused  through  the  distur 
oauKi'd  by  puin. 

There  are  some  experimenta,  bow«ver,  reqairiag  vivisection, 
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wbicb  tlie  use  of  chloral  or  otbor  anesthetics  is,  for  rsrtous  rcasonB, 
inailmiseible  or  umlcsirable.  Tke»e  form  two  <:tuftM.ii.  In  tliu  liDtt 
kud  moHt  nunii-rouR,  thu  cxpcrimeDt  U  generally  &  sliort  one,  uiid 
qaickljr  vairivd  out,  and  tbo  pain  slight  and  trnusicnU  It  is,  of  conree, 
ImpoBublc  for  auy  one  to  judgo  truly  of  tlit;  ]iaiii  felt  by  imy  otlicr 
Ijody,  mid  wo  may  err  in  two  ways  in  entiiuating  lliL-  [iiiin  fi-lt  by  Htii- 
iduIh.  We  may  ovcr-cetimatc  or  under-estiiuale  il.  I'erbajis  a  roiigli 
but  tolerably  aufu  text  of  great  pain  or  dislrcefl  may  be  galucil  by 
tiuiing  wtietbcr  the  auitnul  is  n-illing  to  cat  or  not.  Wlion  a  rabbit, 
for  iuBtaiice,  not  previously  starved,  begins  to  munch  carrutK  itnin<-di- 
atcly  ahcr  an  operation,  or  even  cootiDues  to  niuncli  during  tlic 
greatiT  ]Mirt  of  tbo  time  tho  operation  is  being  performed,  it  is  only 
&ir  to  eonclude  that  tbu  ojieratiou  caimot  bo  very  painful,  I  may 
add  that,  in  tlie  eiperieocc  of  experimental  pby*iiilogiiilH,  tlie  nkin  of 
the  do3  and  tbo  rabbit — allowance  being  made  for  individual  peculiar!- 
tiCfi — is  not  neoxly  so  nenfilivv  as  the  human  skin, 

Tbe  seeond  class  of  ex])erimentn  earrit^d  on  without  anCMthcticB — 
thoise  entailing  a  eonniderablc  amount  of  pain — are  not  only  by  far  tbo 
least  numerous,  l/ut  uuut  nf  Hecejaity  luionie  hat  and  le*t  uumeruua 
09 phyiiology  adiHtiurta.  The  end  which  the  physiologist  has  iu  view 
is  to  analyiw  tlic  lif«  of  any  being  into  ita  constitnent  factors.  As  Lia 
Bcieuce  advances,  lie  becomes  more  and  more  able  to  disengage  any 
ono  of  these  factors  from  the  re*t,  and  so  to  siudy  it  by  itself,  lie 
can  already,  as  we  have  seen,  study  tbe  complicated  phenomena  of  llie 
circulation  of  the  blood,  of  respiration,  of  various  kinds  of  movemont, 
quit«  aiiart  from  and  iiidept^odcnt  of  the  prcsenrc  of  confciousncsa. 
As  bis  knowledge  widens  and  his  meana  of  rvsearcli  muUlpIy,  this 
power  of  analysis  will  grow  more  and  more ;  and  by-aud-by,  if  pliysi' 
ology  be  allowed  frra  scope  for  ite  development,  thero  will  come  a  day 
wben  the  physiologist,  in  his  experimental  intiuiries,  will  cause  |>ain 
then,  and  then  only,  when  pain  is  ihe  actual  object  of  liis  study.  And 
that  he  will  probably. study  best  upon  himself. 

At  the  present  day,  the  greatest  amount  of  pain  to  animals  is  prob> 
nbly  caused  in  experiments  wbieb  perhaps  hardly  come  Diider  the  title 
of  riviseetiou — experiments  in  wbieh  the  effects  of  starvation  or  of  in- 
ButBcieut  food,  or  the  actions  of  poisons,  are  being  studied.  Tliexe, 
however,  lead  to  valuable  results.  The  pain  which  is  the  greatest  in 
amount,  and  the  leiMt  wortliy  in  object,  is  tlio  pain  which  comes  to 
animals  nhosc  bodies  have  been  used  as  tests  to  ascertain  tbe  poison- 
ous nature  of  some  suspected  material ;  bat  this  is  a  matter  of  the 
witness-box,  not  of  physiology, 

Wo  may  conclude,  then,  that  phytiologists  are  tbo  cause  to  ani- 
mals of  much  death,  of  a  good  deal  of  slight  jiain,  and  of  some  amount 
of  severe  pain.  A  very  active  physiologist  will,  for  instance,  in  A  year, 
be  the  means  of  bringing  about,  for  the  sake  of  science,  as  much  denth 
as  B  email  villago  will,  in  a  week,  for  tbe  sake  of  its  mouths  and  its 
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fun,  ami  will  givo  Hkc  to  about  M  mach  pUD  aa  «  Dot  too  ontbii*aflic 
Eporutniin  in  .1  short  uportiiig-aejuoa. 

W«  have  now  to  aak :  Wlial  justification  do«s  ho  plead  for  tbb  dcilb 
and  tliia  {MUD?  Wbai  ^ood  to  inaukiud  is  thereby  wrought  wUdi 
coald  not  otherwise  be  gained  f 

Ilia  answer  is,  that  the  Miencc  of  physiolo^  1*  thereby  ftdrannd; 
that  our  knowlt^lgc  of  llie  lawd  of  lif<:  bitn,  in  tli«  main,  be«n  iron  b^ 
expCTiincntS  on  living  aniinalfl.  He,  of  course,  cannot,  and  no  one  ftx, 
tell  tbe  "might  hnre  been."  Without  any  such  cipcriraenla,  pUysiM 
and  chemistry,  aided  by  mathomiitic)',  might  have  sTDtbetieaily  n> 
Botvcd  the  probti'ina  of  life  (though  even  then  it  tnigfat  be  uid  Uut 
both  pbyiiics  and  chemistry  sprang  from  the  older  biologic  lore,  and 
Dot  so  loDg  ago  a  common  pby«iologicnl  preparation,  tlii:  tnnxcle  anl 
iieiTo  of  a  frog,  started  a  new  rpi>cli  in  physic*) ;  but,  as  a  matter  of 
history.  experiin<-nt»  on  living  auimitU  have  been  the  stepplng-ttoiw 
of  phyiological  prdgrw*. 

The  great  Vesalius,  the  founder  of  modem  anatomy,  mmiag  1« 
thoughts  to  the  uses  of  the  straciure*  he  had  so  well  described,  u* 
clearly  that  the  problems  opening  up  before  biin  could  be  settled  only 
by  riviwjclion.  In  his  great  work,  "Do  Corporis  Ilumant  Fabric*," 
may  be  read  tbe  evideiKe,  not  only  that  ho  perfoimvd  cxperiineBtJ  at 
living  animals,  but  that,  had  ho  not  io  so  ioscrutable  a  war  foisakcs 
the  arduous  plcafiinrs  of  learning  for  the  gossip  of  a  conrl,  thoM  u- 
perimeuts  would  have  led  him  up  to  and  probably  beyond  tie  fr 
coTory  wMcli  years  afterward  marked  nn  epoch  in  pby«iolo^,  v^ 
made  the  name  of  Harvey  immortaL  He,  indeed,  sowed  tlw  fed 
whose  fruit  Harx-ey  reaped.  The  cornerstone  of  pbysiology,  ths^ffr 
trino  of  tho  circulation  of  tbe  blood,  was  not  built  up  withoot  deil& 
and  pain  to  animals.  To-day,  it  ts  true,  miicli  of  the  evidcnee  tM^ 
iiig  the  flow  of  blood  may  Ire  sltown  on  a  dead  body,  yet  tbe  full  ] 
cannot  be  given  even  now  without  an  experiment  on  a  tiring  1 
iiro ;  and  certainly  Harvey's  thoughts  were  gmdcd  by  bti  study  oft 
living,  piilpituiiiig  heart,  and  the  motions  of  the  living  art«rie«,  qni 
«a  roucb  as  by  the  suggestions  coming  from  dead  valves  and  vnoj. 

After  Harvey  came  Hatler,  whose  keen  intellect  dispersed  the  1 
notions  of  the  spiritualists,  and  by  the  establishment  of  thv  doclriae^ 
"  irritability  "  laid  llii:  foundations  of  the  true  physiology  of  the  nervcA 
system:  bo  too,  in  his  work,  wrought  <!i.-atli  and  sufliering  on  animsl* 

Another  grant  step  onward  was  made  when  Charles  Belt  and  lb- 
gendie,  by  eipLTinM-ut*  nn  animals  more  painful  tUiin  any  of  the  pn» 
ent  day,  traced  oui  the  distinction  between  motor  and  itensory  nems; 
and  yet  another,  when  Marshall  Hall  and  others  demonstrated  lif 
vivisectioas  the  wide-spread  occurrence  and  vast  importance  of  fvld 
actions. 

What  was  begun  with  death  and  pain  lias  ticen  carried  forward  fl 
the  same  mean*.    I  assert  deliberately  that  all  onr  real  knowledge  fl 
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tb«  physiolog]'  of  tlio  ncrvoti*  syi-tcni — compared  with  wbich  all  tho 
rwt  of  ph y Biology,  jw<Igrd  viiIut  from  n  imcticftl  or  from  n  theoreti- 
cal point  of  vi«w,  is  a  mere  a[ipeii(]ngc — lias  hc«n  gaiiie<l  hy  uxpcri- 
ment,  that  its  fumlamcntBl  tniilis  harocome  to  ua  ihrougb  inquiries 
sniailing  more  or  less  virisection.  By  meditating  over  the  difft-ri-Tices 
in  Htmctaro  viniblo  in  the  n^rrous  Ryatems  of  different  animals,  a 
•brvwd  obwrt'or  might  gUCM  at  iLc  UHC  of  Bomc  particular  jiort ;  but 
till  verifii:d  hy  experiment,  the  gueta  would  ri'mniii  a  gueus ;  and  ex- 
periment shows  that  such  guesses  may  he  entirely  ■wrong,  "Where  ex- 
periment has  given  a  cU-w,  carcfid  obeer^'alioTis  have  frequently  thrown 
light  on  physiologicid  problems  Without  thu  exprrimenial  clew,  the 
pbODOmena  wotdd  ever  hare  remained  a  bope]e*s  puzzle,  or  havo 
serred  to  bolster  up  some  baeolces  fancy.  What  disease,  or  what 
Btrurtnrc  in  what  animal,  could  ever  bnvc  made  us  acquainted  with 
tliai  "inhibitory"  function  of  the  pneumogaiitric  nerve  which  tbv 
viviseotional  ex)feninGtit  of  Weber  first  delected  ?  What  a  light  ihut 
one  experiment  has  thrown  on  the  working  of  the  neirous  system  1 
What  diiwasi!  could  hnvo  told  us  that  which  we  have  learned  from  the 
exp«rimeiitH  of  l>u  Boli-Rcymond  and  of  PSflger?  Where  would 
pbyaiological  science  be  now  if  the  labors  of  Jlourens,  Brown-Si'- 
qoard,  Schiff,  Vn I pian, Got tz,  Waller,  and  others,  were  stiddcnly  wiped 
away  from  tho  records  of  the  paxl  ?  Yd  each  of  tbric  names  rccslls 
long  leries  of  cxperiineDts,  some  of  tbetn  patiiful  ia  character,  on  liv- 
ing aiiimala. 

I  repent,  talte  away  from  the  physiology  of  the  nerrons  system 
the  backbone  of  experimental  knowledge,  »nd  it  would  fait  into  a 
shupelrss,  btiddted  man. 

The  elieiniMry  of  living  bcrSagfl,  one  vonld  imagiiie  at  first  tbonghti^ 
might  he  investigated  without  distreflsing  the  orgauisma  which  formed 
the  subjects  of  research.  The  labors  of  Lavoioier  and  IVicstley,  who 
first  made  cUiar  the  chi-mii^try  of  respiration,  if  tliey  entailed  no  uso 
of  the  knife,  oaiiU'd  at  limes  a  no  less  painful  suffocation;  while  the 
great  advances  which  have  been  made  in  this  branch  of  the  study 
during  the  la«t  i^unrler  of  a  century,  and  are  still  being  made,  ncces- 
Bilat«  almost  daily  vivinection,  in  order  that  the  gases  of  tho  Mood 
may  be  studied  in  <-xflotly  Ihft  same  condition  as  they  are  in  the  living 
body.  Even  still  more  bloody  has  been  the  pnth  by  following  which 
we  bare  gained  tho  knowledge  we  now  possess  of  the  chemistry  of 
digeUiou  and  nutrition.  I  have  only  to  mention  the  names  of  Bidder, 
snd  Schmidt,  and  IlcmanI,  to  call  totlie  mind  of  the  physiological 
atndcnt  important  results,  nt-arly  nil  reached  through  vivisection. 
The  shifts  and  changes  of  the  elements  wit  hiu  onrbodyare  too  subtUo 
and  complex  to  be  divined  from  tho  renolts  of  the  chemical  labora- 
tory; the  physiologist  ban  to  search  for  them  witliin  the  body,  and  to 
mark  the  componnda  changing  in  the  very  spot  whoro  they  change; 
otherwise  all  is  guess-work. 


fiSa 


TSS  POPULAR  &CIENCB  MONTHLY. 


lUWU- 


Among  the  Isbori  of  Uic  prcKcnl  gcucration,  none  perliaps  hat 
klmwly  more  far-rvuching  results,  noiio  bolil  out  more  proiniee  of  fnui 
in  tlic  future,  thau  tliooe  wbich  boar  on  thv  liifluimcu  of  thu  iMTTau 
ByBtem  orer  the  circulstioti  of  tliu  bloutl  uod  over  nuliitiun.  Th* 
knowli-'lgo  wv  sni  gnJuitlly  aoqainuj;  of  th«  tiibtile  nervous  boiuii 
wliic'])  I'inil  togcllu-r  tbe  uiKonbcious  mcmbcra  of  tbo  aninuil  commoD' 
wealth,  which  mako  «ach  part  or  organ  ut  onoe  the  vluvv  untl  gn&r 
diun  of  rvvry  othor,  uhI  wbldi  with  oorda  of  uorvous  aympatby  il 
eauh  Dioioly  of  the  body  to  irork  for  the  good  of  nil,  U  putting  a 
aspect  ou  physiology,  and  throwing  tnaoy  ft  gliMUn  of  light  into 
very  darkest  region*  of  tJw  sdeooc  The  words  "  i[iflaiiiui;»ti<>ii  " 
"  fovvT,"  bandied  ahom  of  old  m  myalery-words,  souiidiug  much  hut 
ugnifying  little— slid  ttleoocks  toaaed  to  and  fro  from  odd  school  of  <^ 
trinain  patbologists  to  anoth«r — now  si  last,  through  the  Ubor*  of  mq 
ern  phyniology,  sceni  ill  u  fair  way  of  being  uuJorslood.  Thai  uim; 
Btuniliiig,  when  it  in  complete,  will  have  been  gained  step  by 
through  crponm«nta  on  living  animals,  one  of  tbo  6i«t  of  which 
CLaiiilc  Bernard's  research  on  vaso-mntor  ncrvm.' 

Tlit-rR  still  rcmiiins  the  <)u«stioa,  Whsi  good  does  physiology 
to  mankind?    Of  the  value  of  physiology  aa  a  not  insignificsat 
mcQt  of  tho  circle  of  imiveraal  knowledge,  nothing  need  be  ui>I; 
where  wiyliig  aught  w  necessary,  it  would  be  useless.    Xor  need  mi 
be  said  cuneeniing  th«  proctieal  value  of  phy&iology  aa  a  basia  for 
conduct  of  ttfv.    So  long  ss  inun  refuse  to  learn  or  to  liaten  to  jih 
ology  in  order  that  they  may  the  bet4er  use  their  bodies,  it  would 
hopeluM  and  nectess  to  talk  of  the  day  when  they  may  come  to  it 
inslrucltun  how  to  form  their  miiid«  and  mould  their  uatures.     It 
bo  enough  for  my  preMiil  purposo  to  j^oinl  out  bricSy  tbe  relations 
physioldgy  to  the  practical  art  of  medicine. 

Thesu  arc  twofold.    In  tito  first  place,  the  medical  profiesBion 
largely  indebted  lo  physiology  on  account  of  spcoijil  di«coTeri«a 
particniar  experimental  researches.    If  we  regard  the  profeaaion  aio^ 
ply  as  .1  body  of  men  who  posseea  or  sliould  possesa  a  reuedy  fi 
every  dite^uic,  thin  may  socm  an  exaggerated  Btatement^    Many  of 
remedies  in  use  or  iit  vogue  at  tbo  preM-nt  day  have  bi^cn  dis< 
by  chance,  borrowed  Irom  ignorant  savages,  or  lighted  on  by  blii 
trials.    Physiology  can  lay  no  claim  to  the  introduction  of  opium  or 
(juinine,  ^Thcro  speoifio  remedies  have  been  snggesled  by  physiologi- 

■  Th«  ^^iLt  ImporttSM  ot  lb«  mo-mMor  tjrWm  Juitljr  led  Mr.  Hail«r  to  intnlvM 
Into  hi)  "  Elciamisrr  Uuion*  la  rhT«lali>t^  "  Komard'i  fliadunenul  ( i[nilw<nl  riti 
(OHIO  Kucli  tturdi  aa  "  a  rabUi  msj  bo  mxlc  to  bluth  ■riillmllf  lijr  dividi^  tlw  |J*F*- 
tliullc  lirrrr."  A  writer,  appnrpnl.l}' bia>»l  bj  tho  mnmorlM  c/ bli  own  b07bl)«d,W 
acGuicit  Mr.  IIuili^T  of  Ihvrrbir  iIunpFTouiI;  iiii'lliiiK  hoy*  snd  i^rts  lo  crmNj,  m  If  lb* 
dlTlrioti  of  tliu  ayiiiiTiitholtt'  ncrrc  wm  the  son  ot  thinjc  s  >ctiool'bo]r  iDl|(tit  do  mti  * 
poukct-kDife  ami  n  bit  nf  vtriiij;.  U  U  snf  iiM  (o  mli|;hien  tb«  iiMlorulcni  Ignonsn*' 
«urb  mlds  bj  telllug  ihpm  llul  ninnt  phjuioluicirat  rtiiviiaicnla  mliiir«  ■iich  ikO  wt 
OBrg  14  in«ko  ontimuy  lutglcat  operations  unita  rough  lad  «Mf  proceediafa } 
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'  ad  TCmlM  or  theories,  it  lias  not  wldom  hikpprnci]  that  tbe  rem4^die«, 
Uuwgb  uaefal,  bitvc  Iwvn  given  ftir  u  vruiig  rvuMun,  or  Itavu  donfl 
good  in  m  iray  wlii<ili  wan  not  exi>eet«d. 

But  if  wo  look  upon  llio  medical  proftisaiou  as  a  body  of  men, 
omningto  detect  the  oaluro  and  to  forccs^t  tlic  iKHtivs  of  tlie  bodily 
ilU  uader  which  wo  rotlvr,  tiktllftil  in  the  iixl-  of  mi-uns  to  avoid  or  to 
)««cn  tboHO  ill»,  rich  in  rcttoun-oa  whereby  palu  la  diiuiuikbed  and 
dangerous  maladies  ailfully  guided  to  a  bappy  end,  then  we  owaJ 
physiology  tnaoy  and  great  debt)!.  Did  the  reader  over  euficr,  or 
WtUkesa  Otkerfi  suffer,  with  nubiicqiicDt  relief,  a  «evvru  snrgiciil  oixtru- 
tioR  ?  If  so,  lei  bim  revere  the  iiitine  of  Joko  Hunter,  tbe  father  of 
modt^rn  surgery.  Bnt  Hunter  was  eoipbatically  a  pbyeiolo^jat ;  bis 
surgery  was  but  the  carrying  into  practice  of  physiological  ideas, 
nany  of  which  were  got  by  experimvnts  on  living  aiiiinalii.  Docs  ibo 
reader  know  that  in  all  gr«at  surgical  operations  tbere  are  niouieiita 
of  imminent  danger  lest  life  steal  away  in  gushes  of  blood  from  the 
divided  Tcswln,  dangi-r  now  SMwrely  met  by  ligatures  scicnti&c«lly 
and  deftly  tied  ?  Does  he  know  ihat  ibcre  was  a  limn  when  the  dan- 
ger  was  imperfectly  met  by  hot  searing-irons  and  other  rude  means, 
and  that  tbe  introduction  of  ligatures,  with  tbcir  proper  application, 
U  doe  to  experiments,  cruel  exporimcnlH,  if  you  like,  on  dogs  and 
Olber  dumb  animals,  experiuieuts  iinineiitly  phyiiologicHl  in  tlu-ir  na- 
tli«,  about  which  much  may  be  read  in  the  book  of  "Jones  on  H»m- 
orrh*gc  ?  "  Even  now,  ycjir  by  year,  tlio  scicntiGc  surgeon,  by  ezperi- 
mtntH  on  aoiinalit,  is  at  once  adding  to  physiological  knowledge  and 
bettering  his  treatment  of  wounded  or  diKcu.-x-d  artcricn.  Iln*  th« 
reader  seen  any  one  once  stricken  by  paralysis,  or  bowed  down  by 
some  nervous  malady,  yet  afterward  made  whole  and  brought  back  to 
fair,  if  not  vigoroun,  health  f  The  advice  which  turned  such  a  one 
toward  recovery  was  baaed  on  knowledge  originully  drawn  from  tbo 
viviseetional  experiments  of  physioIogifit^L,  and  made  safe  by  matured 
OXpericnci;.  Or  baa  be  watched  any  dear  friend  fading  away  in  that 
terrible  malady  diabetes,  after  rejoicing  that  for  a  season  he  seemed 
to  be  gathering  strength  and  ceasing  to  foil,  even  if  not  regaining 
bealth?  Ttie  only  gleam  of  light  into  that  mysterious  disease  which 
we  possess,  came  liom  the  viviseetional  rcKcnrclicM  of  Claudo  Bernard 
on  the  formation  of  glycogen  in  the  liver;  and  by  judiotously  acting 
upon  thfi  resulla  of  those  researches  the  skillful  phyuoiati  can  som» 
times  stay  ita  nvageo.  He  cannot  cure  it  even  now;  and  unlcsa 
some  empirio  remedy  be  found  by  chance,  will  never  euro  it,  until, 
by  th«  death  of  maoy  nninuils  in  the  physiological  lal>oratory,  tbo 
myuery  of  tbe  glycogenic  function  of  the  liver  be  cleared  up. 

Uut  why  Deed  I  goon  adding  one  special  benelit  to  another?  They 
may  all  bo  summed  up  in  one  sentence,  which  embodies  llie  whole  re- 
lation of  physiology  to  the  medical  profcjisiun, 

^^Tbe  ait  of  medicine  is  tbe  aoicnce  of  phyuology  applied  to  detailed 
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vita]  plicnomi'na  by  the  help  of  ft  wisdom  which  comes  of  attigbtenel 
«Jtp«riCMC«,  and  an  ingenaily  which  is  bom  of  practice.     Were  dcit 
not  &  BiDgle  eaoe  on  record  in  which  physiology  luul  given  Hpccia]  uui 
dirMt  help  to  iho  cure  of  Utc  sick,  tlM-nt  would  still  romaiu  tlie  grca; 
truth  thitt  tlio  idvas  of  phyiiulo^y  arc  the  mother-ideas  of  medicine 
Till!  physiologist,  miincimibered  by  the  cai-o  of  the  sick,  not  vtjghtcd 
by  the  harden  of  desiring  some  immediate  practical  n-salt,  ts  the  pt^ 
ne«r  into  tho  dark  plant's  of  Yital  actions.    Tlie  truths  which  lie  dis- 
covers in  his  liiWratory  pai^s  over  at  once  to  the  pnctitiooer,  lioiy  a 
a  con*iant  struggle  with  the  puzeling  complexity  of  eorjwreal  eTtnU: 
in  his  hands  they  arc  sifted,  extended,  and  mullipticd.     The  proptnj 
of  til*  physiologist  alone,  they  might  perhaps  lie  barren ;  used  hy  tk 
physician  or  sorgvoii,  llicy  sonii  hear  fruit.      Tlie  hint  gircn  bj  s 
physiologist  of  the  past  generstion  becomes  a  household  word  with  tbt 
doctors  of  the  pres«nt,  and  their  records  in  turn  offer  rich  storw  rf 
niggiMliro  and  corrective  facts  for  the  physiologists  of  tlio  generatMB 
to  come.    Take  away  from  the  practical  art  of  medicine  tbo  tbcenli- 
cal  truths  of  physiology,  and  you  would  have  left  a  crowd  of  bi^ 
idlers  in  full  strife  over  fantastic  ideas.    The  reader  has  laogbed  wilh 
Moli&re  over  the  follie«  of  the  dodrinnire  physicians  of  times  gone  by. 
Ite  has  to  thank  «x])erimcntal  physiology  that  he  has  not  the  uat 
follies  to  laugh  over  and  to  suffer  from  now.    Tlie  soK-alled  praelxi! 
man  is  ever  prone  to  entangle  himself  in  and  guide  his  condnct  ^ 
baseless  speculations^    Such  has  been  the  case  with  medicine.    Ihi 
history  of  mcilicino  in  post  cent nrii>«  is  largely  occnptcd  wHlt  IbeMa- 
flieta  of  contending  schools  of  iKtthology — schools  which  aroM  fim 
this  or  thai  master  pnlling  forward  a  fancy,  or  a  fragment  of  trail, 
as  tho  basis  of  all  medical  judgment.    The««  Itavo  given  place  in  tk 
present  century  to  a  rational  pathology,  which  &aow«  no  school  snl 
swears  to  the  words  of  no  master,  but  is  slowly  and  s«irdy  swanl- 
ing,  bit  by  bit,  the  many  separate  tangled  knots  of  disease    IVf 
have  given  place  becauso  men  have  come  to  see  that  nialadtc*  can  onlf 
be  mastered  through  a  scivnlillo  oomprehension  of  the  natun  of  dis- 
ease; that  pathology,  the  science  of  disease,  being  «  part  of,  b  int^ 
able  from,  physiology,  the  science  of  life  ;  that  the  methods  of  boti 
are  the  same,  for  in  each  a  lugac-ious  observation  starts  an  imiiafyi 
which  a  well-directed  series  of  experiments  brings  to  a  sncccssfnl  tei. 

Blany,  if  not  most,  of  these  experiments  must  be  made  on  lirinj 
bfflngs.  Ueuco  it  is  that  animals  arc  killed  and  suffbr  |Muo,  in  oricr 
that  phydological  knowle^^  may  he  increased,  and  dtseaae  ntk 
less. 

Take  away  from  the  art  of  medicine  all  that  with  which  phpialo$y 
has  enriched  it,  and  the  surgeon  or  the  physician  of  to-day  would  W 
little  better  than  a  myslcry-man,  or  a  quack  vender  of  chance^ttn 
drugs.  Take  out  of  the  present  system  of  physiology  all  that  has  been 
gained  by  experiments  on  living  aniiniUs,  and  th«  whole  ■tnwtwe 
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would  collapse,  IcariDg  nothing  but  a  few  uolatcd  fiicts  of  bumsD  ex- 
perien«e. 

As  far  OB  wc  can  »ee,  irhnt  has  been  will  be.  The  pliysiology  of 
lb«  future,  if  not  liamtierc<I  by  any  ignornnl  rentraiut,  will,  out  of  the 
death  of  aninukla,  continue  to  prc«  furllicr  and  further  into  the  my»- 
tcry  of — and  year  by  year  bring  the  phyeician,  and  not  the  phyeiciao 
only,  but  every  one,  power  to  prolonp,  to  strcDgtheo,  and  to  purify — 
tl»e  life  of  man.  By  no  other  way  con  man  hope  to  gain  this  end. 
He  la  thereby  justified  for  the  death  he  cauRea  and  the  pain  he  giro. 


Wo  have  yet  to  eondder  this  question  in  its  other  aspect ;  we  bave 
to  examine  not  only  the  cflVxta  of  viviitcction  an  far  a*  animals  are 
concerned,  but  also  ila  influence  on  man  himself.  Little,  however, 
need  be  said.  Keccs§ary  viviseclion,  we  have  shown,  cannot  be  cnll<id 
cioel.  The  question  of  the  necessity  of  any  particular  ease  can  only 
be  judged  by  iIhi  investigator  hiniself.  I  content  myitelf  with  asscrt- 
iug  that  any  attempt  to  draw  up,  for  the  guidance  of  otliera,  a  general 
definition  of  necessary  and  unnecessary  vivisection,  tnu3t  prove  ob-j 
terly  futile.  Only  he  who  is  mailing  an  inquiry  knows  his  own  needs.' 
ff  ho  experiments  rrcVlessly  and  ncedlen"Iy,  lie  bceoracK  cruel,  and, 
being  emel,  will  thereby  bo  the  worse.  But,  if  bo  experiments  care- 
fully and  h(s.-(lfully,  never  causing  ])aiu  whore  it  could  be  nroidc<l, 
never  sacrificing  a  life  without  having  in  view  some  object,  to  attain 
Thicb  there  seemed  do  oiher  way,  remembering  that  whoever  "tor- 
tures** either  dead  or  living  nutum  onreles.ily  will  get  no  true  re* 
I  there  in  no  reason  why  bis  moral  nature  should  suflc-r  t-vcn  ever 
r  tarnish.  On  the  contrary,  experience  teaches  ns  that  earnest 
lAyfiioIogists,  who  have  killed  animals  in  the  single  hope  of  gaining 
new  tmtbs  or  of  making  old  one*  plain,  have  grown  more  gentle  and 
more  cwrefnl  the  longer  lliey  worked  and  the  more  experiments  they 
made. 

The  effects  of  vivisection  on  the  moral  nature  of  man  may  fairly  be 
tested  by  expericDci\  There  arc  m  this  country  several  phyuologisia 
—myself  among  the  number- — who  have  for  several  yearn  performed 
expcrimenla  on  living  animals^  We  havo  done  repeatedly  the  things 
which  a  dtstingnishcd  lady  has  seen  fit  to  say  "  are  best  spoken  of  aa 
&amelcs&"  I  can  confidently  appeal  to  all  who  bnow  us,  whether 
tbey  have  seen  any  dcteriomtion  in  our  moral  nature,  as  the  result  of 
our  work ;  whether  we  are  to-day  less  careful  of  giving  pain  than  wo 
were  when  we  began  to  experiment ;  whelher  they  can  trace  in  us  any 
lessening  of  that  sympathy  with  dumb  animals,  which  all  men  should 
feel  even  in  the  very  tliickent  of  the  struggle  for  cxisteoce.— .^oemi^ 
fcin'a  JUagaztM, 
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ALTHOUOn  not  \ty  a  bstloon,  yet  Uw  AlUnllc  tuu  been  c 
in  the  air,  aud  "what  has  been  can  b«."  There  arenMugb 
Tvell-anthcDlicated  caeca  of  tbo  occarrence  of  AoKrican  wild  birdi « 
the  west  coast  of  Eumpc  to  prove  thai  tlw  Uip  can  It  niadv  by  blrii, 
and  it  i«  prubabW  ilutt  kucceMful  uavigaUoo  oS  tlw  ur  will  be  tfa( 
fruit  of  careful  study  of  that  Datoral  flyin(;-iiiachin«,  a  bird's  win^ 

Kvcry  jrerson  who  has  not  given  mora  tlian  a  puxiag  thougkt  14 
the  mccbani«m  of  iliglit  a  niiifidciit  that  )ii!  und«nlands  ili«  whole 
subject,  and  tells  you,  if  you  ask,  that  the  bird  rows  throngti  ibe  air 
with  its  win^,  and  that  our  lack  of  available  force  and  of  a  eafficieo^ 
ly  Btrong  and  li;;ht  material  la  the  only  difiieallj  in  the  way  of  a  cue- 
OOasfiil  flying-niacKine. 

A  very  little  study  of  a  bird's  wing  and  its  action  will  sfaowthU 
it  is  not  by  any  means  simple,  and  that  every  )>art  and  every  carts 
and  angle  has  a  use,  and  lM-lp«  in  the  performance  of  the  fut^etio■  of 
ihu  whole,  which  function  is  not  yet  perfectly  understood,  hnl  don 
not  in  the  least  resemble  the  action  of  a  paddle  or  oar.  We  >ht3 
also  learn  that  all  attempts  to  construct  flying-machines  liarv  betn  DuJe 
Vtth  an  olti-r  disifgard  of  every  thing  that  a  wing  might  have  laugln. 
To  this  sweeping  assertion  I  know  of  only  two  cxcpptious;  a  hoj* 
kite,  and  the  little  circle  of  card-board  which  rnus  up  the  kite-striogin 
Siicli  n  mysterious  way,  bear  a  very  slight  resemblance  to  a  wing,  is 
their  mode  of  action,  and  may  contain  tha  germ  of  a  sncceasful  Ijinp 
machine. 

To  point  out  some  of  the  facts  already  known  aWat  Hying  is  om 
of  the  objecta  of  this  paper;  another  is  to  show  how  much  tliereiito 
be  learned  about  any  natural  object,  and  the  way  to  set  about  it;  for 
he  who  knows  all  that  is  to  be  learned  about  a  wing  has  a  good  Hon 
of  uwrul  informittion,  but  he  who  knows  all  that  may  be  lcamtd,/VoM 
a  wing  is  a  wise  man. 

Let  US  examine  a  feather.    When  I  say  **  examine  a  feather," 
mean,  let  "  every  one  take  the  trouble  to  pull  a  quill-featber  fron 
oM  duster,  or  find  an  old  quiil-pcn,  or  in  some  way  get  posscnioa 
an  .nctual  feather,  to  sec  for  himself  what  I  wish  to  show;  for,  tfwlnl 
1  have  to  uy  is  not  worth  this  trouble,  it  is  not  worth  reading  at  all 

Having  found  your  feather,  notice,  first,  the  great  strengUi  of  lb 
Shalt,  rompared  with  its  lightness,  and  how  »eoure*l  by  placing  alBott 
all  the  material  on  the  outer  wall  of  the  quilL  Notice,  too,  that  tl« 
qnlll,  where  strength  is  most  necessary,  is  tubular,  while  the  rtM  sf 
the  shaft  has  a  groove  oa  Ha  lower  surface,  and  tapera  toward  tbe  ti|^ 


I 


BO  that  it  may  he  bent  downward  very  cnsil}*  by  pressure  near  the  tip, 
but  docs  not  bend  »o  vanily  tht  otlnTwny.  Notice,  too,  tliiit  the  »hnfl 
is  not  straight,  but  hcnt  to  that  ihv  uppl^^  surfuce  of  the  fcxther  is 
eonvex,  nnd  the  lower  concAve.  AVe  shall  booh  find  a  meaniii};  in  all 
.  tLee«  properties. 

I        Passing  now  from  the  shaft  to  the  vane,  wc  sec  that  the  two  siilei 

■U  not  alike :  one  edge,  or  vsnc — the  one  on  the  right-h»nd  sidn  of 

IKiry  feather  in  the  right  wing,  ihnt  in,  the  side  nearest  the  tip  of  ihe 

spread  wing — is  short  and  stiff,  while  ihe  vane  on  the  other  side  of  tho 

abaft  is  broad  and  flexible ;  and,  br  examining  the  feathers  in  their 

]>lacc«  in  the  wing,  wo  ore  that  the  broad  inside  edge  of  the  lirst  or 

outside  featlwr  pii?#es   nndt-r  the  stitT,  narrow  outside  edge  of  the 

,neKt  feather,  whieh  baa  lis  own  inner  edge  supported  in  the  same 

'  way  by  the  third  feather,  and  so  on  through  the  wing.    When  the 

wing  is  flapped  don-nward  through  the  air,  the  brond  edgo  of  each 

feather  u  pressed  iignini>t  the  iiiflesihle  narrow  edge  of  the  feather 

next  it,  and  the  whole  wing  ia  thus  made  air-tight ;   hut,  when  the 

I  wing  is  mored  the  other  way,  the  broad  edges  have  nothing  to  sup- 

I  port  them,  and  are  pressed  downward,  so  that  the  air  can  puss  bo- 

twoen  the  feathers. 

•       Tlw  vaue  IS  also  made  up  of  separate  pieeea.    If  it  ia  carefully  ex- 
amined, sejianitG  pieeea,  or  "  barbs,"  will  he  seen  running  off  from 
caeh  side  of  the  shaft  at  a  slight  angle,  and  parallel  to  eaeh  other, 
united  in  such  a  way  as  to  form  two  flat  platefi,  the  vani'M.      Tlieso 
iMirba  aro  fastened  to  each  other  quite  firmly,  hut,  if  part  of  the  vnae 
'is  polled  down  toward  the  quill,  the  barbs  will  separate  at  last  with  a 
tearing  sound,  and  if  this  is  repeated  tn  a  few  places  it  will  give  tho 
feather  a  Tcry  draggled  appi-ftranee,  and  it  will  Becm  torn  beyond  pos- 
aibility  ofreMorattop ;  bni,  if  it  be  drawn  gently  between  the  fiugers  two 
or  three  times  from  base  to  tip,  the  broken  places  will  unite  bo  per* 
;fectiy  that  it  may  be  quite  impossible  to  lind  them  again.    Tlie  work- 
'iiig  of  the  mechanism  by  whteh  the  nttachmi-nt  Is  made  ia  so  perfect 
that  it  newl  only  be  noticed  to  be  ndmiied,  and  canful  examination 
|)1  reveal  the  simple  means  hy  which  it  is  accomplished. 
Each  barb,  when  cxantinoil  with  a  lens,  is  seeu  to  bear  some  ny 
iblanee  to  the  whole  feather;  tike  the  feaihi-r,  it  has  a  tihaft  run- 
ning longitudinally,  and  a  vane  on  each  side  of  it.     Iliese  vanes  aro 
nne<]iial,  aa  in  the  whole  feather,  and  they  are  composed  of  separate 
pieoea  rnnniog  off  from  the  Bhaft,  and  called  "barbieis,"  because  they 
are  to  the  barb  what  the  barba  aro  to  the  whole  feather.    On  the  side 
of  the  iMtrli  toward  the  tip  of  the  feather  the  barbieis  mn  out  from 
..the  abaft  of  the  harb  nearly  at  right  angles,  and  send  off  from  llKiIr 
,  lower  surfaces  little  hoolca  at  regtdar  intervals,  uU  pointing  down- 
ward ;  on  the  other  side  of  tlie  barb  the  barbk>ia  have  no  hooks,  and, 
instead  of  being  set  at  a  large  angle  with  the  shaft,  they  aro  almost 
,  parallel  with  it,  so  that  where  they  meet  and  ran  under  tlic  hooked 
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tblets  &om  tb«  other  Hide  of  tlio  n«xt  barb  Uwf  cro«*  af 
Qgles,  and  euvli  book  fiJli*  tliructly  ovvr  one  of  tbe  ktraigbt 
and  fiut«D8  10  it. 


Fm.1. 
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PtRT  or  Tiro  BjtiiM  rnim  Fitrnin  or  Bun-     lUnt,  Bauui*.  *n>  llooKa.  jtat  Ttixtm 
ur-Piiuti|»:.   -liiivTinc    Il>r1>!<.*i>   ■ail   Ibe  •«  (M«M  pucUACd). 

flcpnk4  whirb  fiAr'^ii  ]}ii'mlJnnjEi}lili>i>'*-iF(\iai 


rbis  ia  »  very  bcantirul  s^aptntion,  but  what  is  the  use  of  it! 

y  could  not  tho  irliole  vane  be  made  in  one  piece  T  It  it  tf» 
noiily  said  that  itx  |3urpi>tie  \n  the  same  aa  that  accomplished  by  tlx 
overlapping  of  the  feathers,  to  fonn  valves  which  eball  allow  ibt  ilr 
to  pass  in  one  direction  but  to  resist  its  pa»fago  in  tho  otbrr.  M^m- 
tanately,  the  hooks  are  anangcJ  in  jnst  the  wrong  wny  for  this,fcr 
pressure  from  above  tiphlciin  tlicm,  while  prc««are  from  below  IpdJi 
to  loosen  tbrm,  oUbotigh  they  are  too  Grinly  tasiened  to  be  eafily  mi- 
fastened.  The  tn>c  use  of  the  separate  pieces  seems  to  be  to  K«<itt 
that  all-important  property,  the  preat<?Bt  slrODgtb,  by  iht-  Itwt  ■»*( 
material ;  and  it  is  done  in  precisely  the  way  that  men  have  eiiiptoy«i 
for  sccurin<;  the  same  end. 

A  scanlting  of  wood  pinecd  on  it«  edge  vill  aopport  a  Bad) 
greater  weight  than  one  placed  on  its  Hide;  ho.  In  laying  a  floor, ii- 
Btead  of  laying  all  the  boards  on  their  sides,  which  would  not  bi 
strong  enough,  or  placing  them  all  on  their  «dg*s,  which  would  «• 
too  much  wood,  the  plan  is  to  place  on  edge  a  enfiicirnt  nBiDbcr,icd 
on  thcue  to  lay  the  floor  of  boards  on  their  side*. 

The  method  employed  in  tho  feather  is  Blill  better  than  this:  tit 
shaft  of  each  barb  is  flattened  vertically,  but,  instead  of  a  separate  floor 
laid  on  these,  tho  top  of  each  rafter,  or  barb,  ia  split,  and  tbew  qiBl 
portions  are  bent  down  and  bonnd  to  each  other  by  the  books  altesdj 
spoken  of,  arching  over  the  npaces  between  ihehnrbit.  in  eiaeily  ti< 
way  that  the  arches  of  m:iKoiiry  span  tlic  spaccH  between  the  inn 
girders  of  a  flri>-proof  floor. 

Before  wo  shall  be  prepared  to  wndcrstand  the  way  the  fcalito 
ftet  in  flight,  wo  most  examine  the  way  in  which  they  ar«  plactd  ia 
the  wing.  Th'*  anterior  edge  of  the  wing  is  n  firm  rim  of  bone,  i»J 
the  quilb  are  fistencd  to  this  rim,  with  the  flexible  end  of  eaeh  f«ib» 
projecting  backwan]  with  nothing  but  adjacent  feathers  to  snppon  Jl. 
BO  that  the  po«UTior  bonier  of  tho  wing  bends  rery  easily.  1^ 
feathei'B  .ire  of  such  a  shape  that  the  wing  is  convex  on  tU  oppa  9^ 

,  and  conoave  below. 
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WLen  the  wing  is  moved  downwanl  tlironf;h  the  air,  the  feathers 
arc  prpSM;(l  together ;  the  air  is  cotititwd  in  ibc  eoiii'av«  Kurfiicu  of  the 
wing,  hqiI  th*;  liird  iit  nii»cd  »[>;  but,  whiii  the  wing  iit  moved  up  to 
tvpeut  ibo  fttrok«,  the  uir  ruxhva  down  helwceu  the  feathvr)!.  ThiH  ia 
thu  paddling  motion  popularly  snppoHed  to  be  Bight,  but  really  only 
a  Bmutl  part  of  it.  The  air,  being  gaseous,  doc«  nut  rvmain  pacsivo 
nndcr  ihtt  clMccnding  nriug,  but  tettils  \jo  A'tAe  out,  And  an  the  front  ia 
nn}^ielding,  while  the  back  iit  Hexible,  the  air  finds  this  exit,  bending  up 
the  titiA  of  the  feathom,  and  nlidiiig  out  backward  and  upward,  while  the 
feathers,  and  with  them  the  bird,  slide  forward  and  downward.  The 
bird  can  rotat«  its  wings  as  well  as  dap  them,  nnd,  bjr  fixing  thom  nt 
Buch  an  angle  that  tlie  fall  tiocaiiioned  l>y  ulidiiig  iihaU  juat  balnuou 
the  lift  given  by  ih«  downward  flap,  it  is  able  to  move  forward  with- 
out rising  or  falling,  although  the  motion  of  its  wings  is  np  and  down ; 
and,  by  changing  the  inclination  of  the  wings  %  little,  it  can  go  up 
or  down  al  tlw  lunc  time  that  it  movea  forward. 

This  is  only  an  outline  of  wlutt  is  known  of  the  mechaniam  of 
llighl — and  many  parta  of  the  process  are  not  yet  undvrslood — but  we 
know  enough  to  be  able  to  appreciate  the  wonderful  way  in  which 
everf  part,  and  every  cnrve  and  outline,  ia  adapted  to  Its  nae ;  and  the 
attention  of  thoughtful  men  )tas  long  been  attracted  by  these  and  tlio 
conntWa  similar  ndaptutiona  in  Nature,  and  many  of  the  greatest 
thinkers  have  occupied  ihcmselves  in  attempts  to  understand  the  way 
Id  which  tbay  hare  been  produced.  Some  haw  decided  that  adapta- 
tion implies  design  ;  and  honcv  these  adnptutious  mtial  1)0  the  direct 
work  of  a  |>crsonal  designer  and  creator;  but  adaptation  alone  doe* 
not  always  imply  design.  I  may  go  into  the  woods  and  find  a  young 
tree  adapted  for  a  cane,  hut  no  one  will  say  that  it  was  designed  for 
a  cane;  and  I  once  knew  a  very  unskillful  amateur  carpenter,  who 
was  asked,  at  the  close  of  a  very  industrious  day's  work,  what  he  had 
made,  lie  answered,  "  Welt, !  di-«igiied  it  to  be  a  rustic  chair,  but  I 
think  it  will  answer  uii'cly  a*  n  i»aw-huok."  In  this  case  the  adapta- 
tion was  certainly  not  the  fruit  of  design, 

But,  even  if  design  can  be  shown,  it  does  not  follow  that  the  adap- 
tation is  the  fmit  of  direct  creative  interposition;  and  the  fact  that  it 
U  not  always  perfect — tlint,  perfect  as  the  wing  is  in  most  btnls,  more 
tban  one  spooies  has  become  extinct  in  recent  times,  on  account  of  the 
rudimentary  and  useless  stale  of  the  wings — has  been  held  by  many  to 
be  sufficient  proof  that  the  adaptation  was  not  produced  in  this  way. 

We  shall  be  able  to  take  a  more  fair  view  of  this  qnettion  after 
we  have  examiiMKl  the  ultimate  nature— the  homology,  aa  It  la  called 
—ot  the  organi  of  flight. 

Kcnthci-fl  evidently  take  the  place  occupied  by  hair  in  mammals; 
and,  in  some  birds  which  do  nut  fly — such  as  the  ostrich — they  are 
very  like  hair;  nnd  examination  of  the  raicroscopio  stmcture  and 
mode  of  growth  of  a  feather  shows  that  it  is  formed  in  the  same  way 
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wtlb  liAir,  clnv«,  or  flnger-nails,  and  U  only  nKxlifiod  skUi.  Whs 
A  iMtion  Uirougli  a  [liece  of  skia  is  cxbdiuiimI  with  the  lud  of  a  Bod- 
ftrat«ly-|>owerful  microscope,  the  low«r  or  InU-rtial  aitrfaoe  U  aeea  to 
be  miidi.'  uji  of  little,  irrcguUrlf-rouBdcd  cclU,  or  bays,  with  soft  »»tni- 
flttid  oontviim ;  and,  while  th<f  aDinial  is  alive,  new  «?I1b  are  consUoiij 
forming  under  the  old  onc«,  vliich  are  pushed  outward  aod  oovdtd 
log«th«r,  and  gradually  loae  their  soft  contvnta,  and  nno  ffattcned  mi 
Into  very  small  acalea.    The  outer  layer  of  the  Bkii]  is  made  up  lA 
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thfflc  scalcH,  which  an?  fastenod  to  each  other  firmly  RDoagh  U  W 
tepnrated  from  tho  livinj;  layer  Iwrlow  in  a  thin  shtet,  as  happen  wkn 
a  blister  is  raised  on  the  hand  hy  nuiianial  work,  but  in  moat  paitsftf 
the  body  thoy  arc  tilowly  mbbed  offaa  new  ones  grow;  but  at  the  ti(« 
of  the  fingi>rs  they  are  60  Hrmly  united  that  thoy  form  homy  plate*, 
or  "  nail","  which  are  ptislied  forward  as  new  edla  form  at  tho  root. 

In  the  skin  of  a  bird  whcro  a  new  fi-nthrr  is  to  grow  tlierv  b  > 
little  pit,  and,  at  the  bottom  of  thi«i,  an  elevation  or  pyramid ;  cxtvnl- 
ing  up  one  side  of  ihLa  pyramid  la  a  groove,  or  furrow,  deepest  at  ibf 
bue,  and  gradually  growing  shallower  until  it  diuppcan!  noir  the 
top;  from  caeh  Hide  of  this  furrow  a  great  msiiy  smaller  grooreaei- 
teiiil  nroiind  to  the  other  dde  of  the  pyramid,  and  theae  alao  deeiMn 
in  depth,  and  at  last  disapjicnr  just  as  they  are  about  to  meet  on  ibt 
aide  opposite  tho  targe  furrow.  Tho  wlioto  pyramid  is  covered  witi 
akin,  and  the  Hurface  is  made  of  the  samo  scales,  or  flattt^'ned  cells,  tlul 
aro  found  over  the  reitt  of  the  surface  of  tlio  body;  but,  instead  of 
falling  otr  when  they  arc  pnthed  out  by  the  now  ones  below  tb*t 
they  become  united  or  welded  to  each  oilier,  so  as  to  form  a  honit 
coat  over  the  surface  of  the  pyramid,  with  ridges  on  it«  lower  or  Inwf 
butAcc,  corresponding  to  tho  groovea  on  the  pyramid ;  and,  as  or* 
oolls  grow  at  the  base,  this  coat  or  east  of  tho  sarfoce  is  pnslied  ap- 
ward  till  it  breaks  at  Its  Uiinnest  part,  whieli  is,  of  eouroe,  the  smoolli 
part  without  ridges  opi>oftite  the  large  furrow;   aad  then,  aa  it  i* 


A  FSATHER. 


691 


pushed  Dutwunl  anil  flntteoed,  H  niiHnnies  the  form  of  a  fcnilicr,  the 
ridge  fonnc<l  in  ilie  mniii  furrow  hviag  th«  ehan,  while  the  nuta  of 
tbe  »We  grooTe§  form  the  separate  barh*  of  tlic  vane.  When  all  of 
the  vane  has  been  formed  and  pushed  forward,  the  pyiaroid  losea  its 
grooves  and  becomes  smooth,  and  the  wait  now  formed  on  its  sur- 
face, biMng  of  tb«  same  thiclcncM  in  all  parts,  doc*  not  break,  hut 
remains  tubular  and  forms  the  c\m\\,  which  i«  attached  to  what  is 
left  of  the  pyramid.  A  Hnger-nail  or  a  hair  ic  formed  from  the  sami.' 
kind  of  scales  in  the  sitmo  way,  the  process  differinf;  only  in  thniiu 
ftiKtarcg  which  give  to  each  organ  its  special  character.  Feathers, 
•calea,  hair,  clawa,  and  nails,  all  am  made  aliko  from  the  dead,  flat- 
tened cells  crowded  to  the  surface  by  tbe  prooen  of  growth. 

If,  passing  from  the  feather  to  Uie  wing,  we  study  that  in  the  same 
way,  we  xhall  find  that  it  is  made,  part  for  part,  on  the  same  plan  as 
the  arra  of  a  man,  the  fore-leg  of  a  horse,  the  fore-foot  of  a  turtle  or 
frog,  and  the  fin  of  a  fish ;  and,  when  thcac  orgauH  are  compared  in  their 
earlier  stages  of  grovrtb,  the  resemblance  is  very  perfect ;  and  it  is 
only  OS  one  hecomcK  fitted  for  swimming,  another  for  6ying,  another 
for  running,  and  another  for  handling  ami  feeling,  Uiat  the  differences 
bntwccn  ihcm  begin  to  appear.  Studying  now  the  whole  body  of  the 
bird  in  the  same  way,  and  comparing  it  with  a  mammal,  as  tbe  horse; 
a  reptile,  as  the  turtle;  a  batrachlan,  as  the  frog  and  a  fish — wo  find 
tliat  all  tbe«c  animals  are  conHtraclcd  on  Uic  same  general  plan,  and 
here,  also,  tbe  resemblance  is  stronger  in  the  earlier  life  of  the  uni- 
malH.  "We  find,  however,  that  they  do  not  all  resemble  each  olher  in 
the  same  degroe,  for  the  bird  is  more  like  the  turtle  than  like  any  of 
the  others, and,  when  full  grown,  it  preserves  some  resemblance  to  rei^ 
tile« ;  and  there  Ik  an  animal,  found  only  in  the  fossil  state,  called  tbe 
ATchiopteryx,  wliieh  unites  in  itself  many  of  the  characteristics  of 
birds,  such  aa  the  possession  of  feathers,  with  other  characteristics  as 
nnmiMakably  reptilian. 

Such  arc  tlic  principal  facts  to  bo  learned  about  the  wing,  and  any 
oxplaontion  of  its  origin  must  uoenunt  for  them  all ;  and  the  same  or 
similar  facta  may  be  learned  by  studying  almost  any  organ  or  animal. 

To  recapitulate:  they  are,  first,  the  wonderful  adaptation  of  all 
p«rts  for  their  usen,  rendered  still  more  wonderful  by  the  second  laot, 
that  tlio  parts  so  .idaptcd  are  modified  forms  of  what  arc  called  bo> 
mologotts  organs,  that  is,  organs  having  thtt  same  plan,  but  adapted 
ic  quite  diiTcreut  uses,  and  having  very  little  superficial  resemblance; 
third,  the  fact  that,  when  the  growth  of  these  homologous  parts  is 
compared,  it  is  found  that  in  their  earlier  stages  they  lu-c  very  much 
alike,  and  dtfl<T  so  fur  a«  and  at  the  snme  time  that  they  aequire 
ibose  charaoteriHtics  thai  fit  them  for  their  special  nses ;  fourth,  is  the 
fact  that  there  are  or  have  been  animals  whose  stmeture  has  hcon  ko 
little  modified  that  they  seem  to  connect  animals  of  very  diUvrent  but 
homologous  structure. 
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Xow,  what  is  ttio  meaoiiig  of  these  ivUliims  Ixitwceu  organ* 
Wtwc^ii  aoinuilK?  Forlhnt  tbey  have  a  meaning  musl  be  clear  lu all, 
nnd  it  Lit  lair  to  |>rt:Hiim«  that  it  ii  one  that  can  be  discovered  by  ia- 
Tcttigation. 

Thti  fsct  tlial  iwo  or  numy  <lifrcn.-iit  animals  arc  conetmcted  on  \ht 
same  )ilau  seems  to  itidicatv  some  kind  of  ooDnevtion  between  lk« 
animals  themselves,  and  it  ia  the  work  of  the  zoologist  to  find  vliMi| 
is  that  thus  conuects  theto. 


rnf. 
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Two  theories  hare  bww  prn]>09ed,  each  of  vhieh  ftoonif  to  weH 
most  of  the  points  to  1>e  ex))lai»ed,  Iml  eacli  seems  to  fail  in  eoow  xt- 
Bpects.  One  of  these  is,  that  the  connection  betwvcn  different  groopi 
of  animals  is  to  be  found  only  in  the  mind  of  their  Creator ;  the  olliur 
is,  that  there  is  a  dirv-.ct  gi^nctic  connection  or  relslioDnbip  bvtisccB_ 
thorn. 

Each  of  thesis  thcoriM  is  eonoeivable  and  worthy  of  eonside 
tion,  for  wc  can  find  examples  of  the  building  up  of  systems  son 
what  rcwmbliiig  the  animal  kingdom  in  otich  of  these  ways.  TIiS 
varinoB  kiiida  of  uteam-enginen,  for  inManee,  arc  adnpled  cw^  to  l^^ 
special  work,  with  an  aoouraoy  riTaliog  that  of  Xatnrc,  yet  all  ^H 
tliem  can  be  shown  to  be  contitructe^l  on  substantially  tbc  .lame  pIsiC^^ 

If  wc  trace  the  history  of  any  form,  such  as  tbe  »ti-e|>-grade  Iwo- 
motive,  wc  find,  an  wc  go  backward,  that  it  Io«m,  one  by  one,  all  i>f 
ilM  sp<-ciiil  nrlitptailons,  nntil  at  last  it  is  only  a  common  locomoliv* 
at  u{>>hill  work.  Tracing  the  history  of  the  locomotive  in  tbe  mow 
way,  we  find  that  its  special  ndaptntioni  disappear,  until  it  is  notUag 
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bnt  ft  powcr-^jngino  pljicc<J  on  wh^-cU — not  th«  iraprovcil  powoivcngino 
of  tbc  prCMint  d»y,  l>ut  un  u ii i nip ru veil  aiid  ruduueiitary^  form.  W<i 
mjgbt  tra<.-e  (lie  hiatorj  of  otlier  forma  in  the  earae  way,  until  we  had 
found  the  one  sourco  for  them  all. 

In  this  cas«  tht^rc  can  be  no  genetic  connection ;  each  eagine  is 
an  independent  thing,  and  the  only  connection  it  »n  ideal  one  in  the 
minds  of  the  invmtnrs;  that  Ih,  the  iden  of  tlii.*  «lcnm -engine  h.i8  gone 
throiigli  II  proceMi  of  evolution,  expansion,  and  jierfectioii,  and  nioHt 
of  th«  steps  in  the  process  have  been  embodied  in  real  engines,  so 
that  together  they  form  a  mam&statioi)  or  record  of  tho  obaogcB  that 
the  idea  has  luidcrgonfc 

According  %a  the  theory  of  whfoh  AgosHlt  Ift  th^  nio«t  evichrated 
advocate,  the  phetiomt^na  of  lite  ai'e  to  be  explained  iu  a  somewhat 
limilar  way.  Recogniung  all  tho  facts  which  seem  to  indicate  the 
evolntiou  of  the  animal  kingdom,  and  being  himself  tho  discoverer  of 
rery  many  of  them,  lie  says  tliui  the  evuhiiioii  is  eimply  tliu  evolution 
of  an  idcJi  in  tin-  mind  of  the  Crojitor,  whit.-h  idea  has  lieen  embodied 
in  materbl  form  in  such  a  way  that  it  can  be  traced  by  the  study  of 
the  auimals  that  form  its  expression. 

The  other  theory  may  also  bo  illustrated  by  an  example :  When 
we  com|>are  langnnges  which  philologists  toll  us  have  dc»ccDdcd  from 
one  parent  tongue,  we  arc  attracted  by  tin- ir  difrcrc^noeji  only,  and  it 
needs  earoful  study  and  comparison  to  nnderstand  the  similarity  of 
plan  which  underlies  them  all ;  but  when  their  history  is  traced  it  is 
•MO  that  they  wcr«-  originally  the  same,  and  have  become  different  as 
th«  roees  using  them  ha^'c  become  itinn'  widely  iiepurated,  and,  com> 
ing  ander  new  and  widely  different  physical  conditions,  have  diverged 
in  their  habits,  feelings,  thoughts,  and  associations,  and  have  required 
different  fonns  of  speech  to  supply  their  need.  Here,  unlike  the  case 
of  the  steam-engines,  tlie  language  has  been  the  snmc  all  the  time,  and, 
altbttugli  men  have  been  the  means  by  which  tho  change  has  been 
elhet«d,  they  have  not  been  the  intelligent  cause,  but  have  been  un- 
0OlilM<nuly  acted  upon  by  agencies  around  them. 

According  to  the  theory  with  which  T>arwin  is  identified, although 
he  is  not  by  any  means  the  author,  but  has  siraply  ri>moved  aooMi 
of  the  most  eerioas  objections,  att  the  different  forms  of  life  have 
been  evolved  from  one  sourco  in  substantially  the  same  way  that  Ian- 
gages  have  originated  ;  as  animals  become  exposed  to  now  conditions, 
new  varieties  adapted  to  these  conditions  arise,  and,  as  animals  thus 
grow  different,  tbe  parent  unimproved  fonns  are  unable  to  strugglo 
with  their  more  perfect  descendants  and  beeomo  extinct,  so  that  the 
animals  whieb  would  connect  diniiimiUr  fonns  are  no  longer  in  oxUt- 
•nce. 

The  evidence  necessary  for  the  perfect  establishment  of  rither  of 
these  tboorica  docs  not  »eem  to  have  been  obtained  as  yet,  and  we  can 
}d1/  decide  provisionally,  according  to  probabilities ;  but  Uw  discus 
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atoii  of  the  evuliMioo  alreacly  oollvctcd,  or  even  »  h&va  outlEn*  of  U, 
would  liMtd  at,  fitr  beyond  the  liinits  of  lUts  aitiole,  wlitcti  i*  tiniplj 
doeign<-<I  to  ahow  bow  mach  food  for  stady  eron  a  feather  will  s&p^f, 
and  wbat  broad  queetioDs  it  will  lead  us  into. 


WHAT  THE  CHEMISTRY  OF  THE  EOCKS    TEACHESl 
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ris  a  gcticrol  rule  that  subatauoe*  van  ciyitalliso  only  while  solidi- 
fying froQi  ttie  liquid  HUte  of  either  ftislon  or  solatioo.  The  cut; 
excepliona  are,  thai  aoiue  few  substances  orystallixe  din-rtlr  from  ibtit 
vapon  without  passing  through  the  inccrmediatc  liquiil  fonu,  \ov,  iH 
older  unstiatififld  rooks  of  the  geological  formations,  as  the  graiiiut. 
are  anqu<-stionnbly  fuaiblc,  arv  crystullino  in  their  Htmcture,  and  m 
practically  insoluble.  Therefore  the  cvidenoc  ia  conelaaivo  that  tl>i; 
were  all  at  one  time  in  a  molten,  fluid  state. 

Thus  far,  it  would  appear,  geologists  are  agreed,  ainoe  they  hart 
named  these  formations  the  iguooun  rocka.  Diit,  whether  the  mell*^ 
minvrals  were  ever  h<taTv<l  to  a  higher  d^ree  tlian  funton — that  Is,  UH 
the  condition  of  vaporised  elements — is  an  inquiry  either  oarefd^l 
avoided  by  the  autboritiee  in  geology,  or  merely  meolioned  a*  pertain- 
ing to  an  ingenious  hypothccu  wbioh,  it  is  etaimcd,  is  unsnstained  l>; 
any  tuflioient  proof.  It  romaina  toboacen,  however,  if  this  theory  <^ 
the  original  gaseous  form  of  the  material  elemeiita  does  not  follow  u 
a  neccMnry  consequence  bom  the  chemical  constitution  of  t])o  roeki 
tliemsolvvs ;  and  if  it  does  not  explain  and  bear  testimony  iu  geotop- 
cal  and  ooonical  soiencos  to  such  an  extent  aa  to  naaka  it  absolitl 
eBBenlial  to  them. 

The  question  hero  presented  resolves  itself  into  two  alteraati 
Either  the  inaterlalii  of  the  earth's  cnist  were  formed,  according 
chumleal  laws,  out  of  the  simple  elements  predxisting  in  liquid  orgafr 
eous  form,  or  tbey  were  created  in  tJtc  condition  of  melted  and  oxi- 
dizvd  masses  roady  to  cool  iuto  grauito  aad  limostone.     The  lattn 
fluppositioi)  will  hardly  bo  sorionsly  enteruined  in  these  days  of  fax 
inquiry  into  the  natural  caniies  of  things.     It  is  now  not  only  conceded, 
but  expected,  that  science  shall  liave  »ole  jnrisdietion  in  every  ok 
where  compound  bodies  arc  the  subject  of  investigation.     To  foJto» 
them  buck  to  the  girimnl  laws  and  elements  of  their  being— >io  reveil 
the  cause  and  manner  of  their  birth  among  the  atoms — is  now  Uk 
liighest  aim  of  imluctive  research.      On  this  liordcr-Iino  of  inqniry, 
when!  tlm  known  «ti,-tdcs  off  into  the  uufcnown,  and  the  finite  into  l** 
infinite,  science  baa  of  late  gnintd  its  most  signal  trium{ih&    Aiiilii 
Bcarouly  requires  a  prophetic  scnio  to  discern  that  the  grotmdwork  of 
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•n  iyttCBi*  of  Kivntifio  knowledge  will  boou  be  lud  iu  molecular 

Ill  the  cotutitueDts  of  tho  solid  earth  we  hitvp  forme  and  conditions 
of  matter  of  remarkablo  ooinpo«ition  iind  complexity.  Tho  original 
materials  of  the  groniMl,  of  tbe  rucksi,  and  of  tlie  mines,  are  found  to 
bo,  in  every  ciiHe,  fully  saturated  cbcmioal  0<»i)|l0oiid8.  JVIaiiy  of 
tl>em,aa  tbe  silicates,  are  adnmantioo  acids  DentraUsed  by  alkaline  basps 
liarder  than  the  flint.  Thoy  cotild  not  bo  mode  more  utable,  ioert,  and 
jplid.  Thi>y  are  matoriaU  that  have  apparently  gone  through  stupen* 
foMui  changes,  aotiTities,  and  combustion!),  aiid  at  laai  have  settled 
down  to  a  ten  that  knows  no  waking.  Science  has  no  duty  more  le- 
gitimate or  more  imperative  than  to  inquire  how  these  rock-masscs 
came  to  be  where  they  arc,  and  io  the  condition  tbey  artk 

In  piirnuing  thia  imjuiry — ^ince  we  find  one  of  the  nlternatives  to 
be  inaduuHflible^it  is  iieoes^ary,  therefore,  to  accept  the  uihiT,  name- 
ly, that  the  matter  which  composes  the  geological  fortnatioo-i  prdJx- 
tated  as  simple  elements,  either  in  liquid  orgaitcous  form.  Oxygen, 
which  raakoH  up  fully  onHialf  ilie  weight  of  the  Kolid  jutria  of  the 
earth,  h  and  always  was  a  gas  in  its  free  state.  In  regard  to  the  ro- 
maioing  elements  that  eotcr  into  their  composition,  such  as  silicon, 
aluminum,  calcium,  and  sodium,  they  could  not  all  have  existed  on 
ibe  earth  at  l)i«  same  time  as  melted  liquids ;  for  the  ttame  heat  which 
held  oue  in  fusion  would  have  evaporated  others.  Some,  therefore, 
must  have  been  contaiued  iu  tbe  atmosphere  as  Bim]>le  gaseous  ele- 
ments. Inasmuch  as  granite  is  the  base  and  substratum  of  all  tbe 
other  formations,  if  we  show  that  this  must  originally  have  been  in  a 
gaseous  stale,  we  iihow  thnt  every  other  material  uiust  have  been  at 
the  same  time  in  like  condition. 

Tbe  granitio  rocks  are  by  far  tho  most  abundant  terrestrial  sub- 
staitce  that  we  know  of.  Geologists  assign  to  them  a  depth  of  not 
1ms  tJum  thirty  miles.  And  xtill  below  them  there  is  the  same  or 
nearly  the  same  chemical  substance  in  fusion,  as  tbe  fact  aud  analy«b 
of  volcanic  products  suflicienlly  prove.  The  compound  which  is  in 
exocsa  in  all  granite  rocks  is  silica,  the  oiido  of  the  clement  silicon. 
The  varieties  are  formed  chiefly  hy  small  perocntagt-s,  more  or  leMS,  of 
the  oxide*,  alumina,  and  magnesia.  IIjIs  silioa,  or  quartz,  ai  well  as 
tbe  other  components  of  the  igneous  rocks,  if  what  has  been  termed 
"  burnt  material."  It  is  the  product  of  a  most  complete  and  tremeo- 
dous  conflagration ;  for  tbe  oxidation  of  silicon  Is  as  much  and  as 
poirerffal  a  eombustion  as  the  oxidation  or  burning  of  coal.  To  aecom- 
pliab  this  burning,  every  particle  of  the  silioon  miut  have  been  brought 
into  contact  with  oxygen  gas.  Thin  would  have  been  simply  impo^ 
•Iblfl  if  the  mineral  element  bad  always  been  in  a  melted  moss  of 
miles  in  depth  ;  for  this,  if  for  no  other  reason,  that  the  oxygen  could 
Dot  get  at  it — certainly  not,  if  it  was  covered  by  other  solid  or  liquid 
substances.    Or,  if  it  wore  conceded  tbat  silicon  over  formed  the  snr- 
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face  of  tliQ  «aitli,  tli«n  all  otlier  cuat«mls  of  what  is  now  tb« 
mtiiit  lisvii  been  gases  above  it ;  and,  as  uine-tonthfi  of  tbo  clemeaU 
vagior  are  boavier  tban  oxygen — man;-  of  them  more  than  teDtiBwtai 
heavy — this  ga«  could  uevcr  have  wmi  toucht-d  this  imagiiurjr 
of  filivoH.    'the  ozidauoD,  tli«it,  was  only  poeuble  in  tbe  regiouirf 
the  attiiogphcre  where  oxygen  existed  and  abotinded.     Then;  cmlj 
among  tbc  frei'-monng  ga»ea  could  the  incalculablv  anionnt  of  btst 
ovolvnl  in  the  eumbinalioii  \te  carried  vfT. 

We  oiHifidonily  u»uakp,  thcn-forv,  that  the  whc4e  of  this 
ubtmdant  Duoeral  elenient  once  i-xiitti-d  in  tlie  atniospfaere  in  th« 
of  a  bigh4ieatcd  ^'as ;  and  thni  some  time  and  somewhere,  on  ibe  ct*- 
fines  of  the  eiiiimioncly-cxtendcd  tphere  of  »ap"r»,  tberp  was  fooDiJi 
current  sufKci^^ntly  cool  to  condense  a  portion  of  It.  If  the  vapocof 
silicon  follows  the  general  rulo — thai  the  density  of  gases  is  in  |«o|Kr 
tion  to  their  atomic  weights — then  it  was  bnl  a  fraction  bearier  thau 
oxygen,  and  therefore  not  far  below  it  in  the  atmospheric  ntrata.  IV 
unoe-ji'ing  commotion  of  tbc  olcmcnle  would  soon  have  hnnighl  tt(> 
firat  eloiid-nilitt  of  ailioun  into  contact  with  oxygen,  to  which  it  las  1 
strong  affinity  under  Iiigh  heat,  Oxidiwd,  and  in  molten  drop  rf 
silica,  or  cryrtals  of  quartz,  this  new-formed  material  commnietdiu 
descent  toward  the  centre  of  grarity — the  firnl  creation  fr«ini  the  j#i> 
morilial  elements.  Aa  it  fell  into  tlie  more  healed  regions  below,  it 
was  probably  soou  evaporated,  and,  the  vapor  rising,  carried  np  widi 
it  the  heat  taken  np  In  the  evaporation.  It  wait  again  eondenaid,iU 
heat  given  up,  and  it  deccended  for  another  charge  of  the  inWlul 
firea.  Tliin,  in  all  probability,  is  tbo  i,-pilom«  of  the  proc«9a  of  wo^d- 
cooling. 

At  last,  the  showers  of  melted  ailei  reached  th«  liquid  cnr&M  <i 
tbo  niicleti9,  which  the  force  of  gravity  and  comprewuon  mnst  law 
formed,  at  an  early  period  of  the  nttbulon*  globe,  of  leai  or  giuter 
extent  about  its  centre.  From  this  period  the  iDCieasing  tormU  tf 
ulica,  iDtermingted  with  the  silicates  which  were  forming  at  the  mm 
time,  pourvd  down  through  the  heavy  vapom,  and  filUd  np  the  f^ 
loDgs^teep  of  granite  ocean.  On  ihia  vast  depoait,  and  at  aboot  t&>( 
■tagc  of  (he  gradual  cooling  of  the  earth,  began,  we  mnst  suppoM,tb« 
flnt  hardening  and  crusting  over  of  the  surface,  since  at  tUs  (wiat, 
near  the  clo*e  of  the  granite  age,  firrt  commences  the  divUioo  of  tl* 
earth's  crunt  into  varietic*  and  layer*  more  or  ie«a  diatinct,  a<  abotbt 
upbearing  of  the  ht-avy  metals  wbich,  without  this  snrface-bardniiag. 
eould  never  have  floated  on  any  molten  »ea  of  mitx'ralii.  The  »Io« 
cooling  of  the  graniti'  mas^cfi  beneath  thii>  crust  and  undi-r  ibe  <B«- 
nion«  atraofpheric  or  other  mpcrincumWnt  presaure,  confonned  iImb 
to  all  the  acknowledged  c<H»dition8  of  the  formation  of  the  igMoai 
rocks. 

There  is  fotuid  in  the  different  beds  of  the  granitic  nx-k-^  n«d 
pn)]>ortion  of  the  admixture  of  rilica  with  the  silicates  of  olmajM 
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It  Is  M  if  cfaaiiM^*  as  variable  as  wini]8  and  storma  )ia<l  rc^ulaivd  the 
production  aiid  mixtare.  There  is  every  gradnliou  iu  llit?  leilure  of 
graniw,  from  the  fine-grainod  blocks  of  th«  quarry  to  the  coaree,  com- 
pacted breccia  90  eommoii  among  bQwldvn.  It  is  as  if  the  deeper 
beds  had  alovrly  cooled  under  great  comjire&iiion  and  eoni(e<]ucni  im- 
mobitily  of  the  particles,  while  the  BUper£cial  layers  had  been  worked 
np  and  conglomerated  at  the  surface.  There  src  »[>cicitiienB  of  granite 
composed  of  maitKive  angular  cryxUls,  that  cecm  nit  if  they  lind  been 
thrown  together  and  cementt^d.  It  is,  again,  aa  if  tliey  were  the  con- 
gealed dtbri*  ofaome  terrific  hail-storm  of  quartz,  mica,  and  feldspar. 

Aft«r  tfao  greater  part  of  the  siliciouti  minerals  liad  been  depoait«d, 
and  the  cooler  exterior  gajtea  bad  tliut*  hcen  lei  down  to  a  nearer  tl> 
canity  with  the  heavier  vapors,  wc  find  that  the  metals  propiu- Iicgan 
gradually  lo  condense  and  fall.  Those  which  have  no  active  afliuitiea 
for  the  other  elements  were  deposited  in  their  natiro  puniv.  Others 
took  on  the  fonns  of  osidcR  or  sulphnrcta,  aceording  to  their  first  ex- 
posnre*  or  slrongeab  attractions.  Among  the  first  of  tlies<.-  cloud-pro- 
dnctions,  tbe  rock,  rt^cords  tell  ns,  were  tho  scanty  rainfalls  of  gold 
and  platinum,  and  the  more  plentiful  xhowers  of  silver  and  copper. 
Bivolets  of  native  orf*  ran  along  the  hardening  crust,  filling  the  veiua 
and  crorieea,  or  oaiogling  with  the  liquid  quartE  that  was  seaming  the 
granite  and  gneiss. 

Then  from  clouds  of  condensing  iron  vapor,  that  niuat  have 
bimc^l  and  Rciniillaled  with  liidesoribablc  magnifiecnct),  fell  tho  thick 
heavy  storms  of  the  black  lodesione,  the  blood-red  heni.itiie,  or  the 
dark-yellow  pyrites.  PosMbly  storm-centres  were  estabtishcd,  over 
which  the  cyclones  wore  held  concent  r:i ted,  and  often  repeated  by 
force  of  intense  magnetic  attractions  which  have  loil  ihcir  traces  in 
alffloat  every  iron-tulne. 

Following  these,  at  tunea  and  places,  came  on  the  great  stiow- 
stomiE  of  the  waxy  flakes  of  dnc-blcnde,  and  the  pearly  calamine,  the 
red  oxide  or  tlic  white  i-arhonatv  of  load,  and  the  gray  galena,  the 
beautiful  erystab  of  the  tin>«lonc,  the  gray  plumes  of  antimony,  and 
all  ibe  tinted  and  varied  forms  of  the  less  abundant  ores  and  alloys. 
Meanwhile,  through  all  the  long  ages  of  these  metallic  precipitations, 
there  was  conlinaally  falling  overall  the  earth  the  while,  impalpable 
powder  of  lUne — the  element  calcium  condensed  into  cloud-mist,  and 
oxJdised  in  the  upper  regions  of  the  air. 

These  were  the  great  chemical  periods  of  our  world;  when  the  ooofc- 
tag  vapors  of  the  swollen  sphere  were  struggling  to  unite  and  hold 
fast  the  embrace  against  the  antagonist  force  of  heat ;  when  the  con- 
joined element*  weni  pouring  down  their  fiery  torrents,  and  the  air 
was  laden  with  the  falUng  cinders  and  ashes  of  aSrial  conflagratioiiB ; 
irhen  the  vast  workshop  o(  Nature  was  forming  and  aorting  its  raw 
taaterialfl. 
fmJFfi  do  not,  bowovor,  wish  to  be  tutderatood  as  insisting  that  all 
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th6M  minvriils  niiil  mtitJiU  cnmi-  dowu  in  just  titc  form  and  ord^ 
we  hmvc  iudKati'd,  or  that  llity  wer«  regulftrly  deposited,  and  left  i 
orderly  tmoea  that  perhaps  our  hasty  eketcfa  would  ee«ni  to  iiuply. 
Tbore  wen:  iinquL-etionsbly  constant  and  profound  (KPtamotions  in  ibt 
ntiuoiplKTu,  and  tb«  commingling  of  the  moit  diverse  fl«mcat&, 
There  were  doubtless  repeated  meltings  and  ehemical  recoDbinatiou 
at  the  fiiirfaco,  aiid  the  rending  and  comminuting  of  llie  newly-fonaed 
crust  by  internal  fonxM.  The  liiirioryof  the  earth's  iiregnlariUes  lod 
dtitordora  forms  the  greater  part  of  geology.  But  what  we  do  cbia 
as  cenaiu  is,  that  all  the  eonstitne»t«  of  the  outer  shell  of  our  gloW 
existed  nt  one  time  as  elemental  gases  above  a  sea  of  matter  that  ■>! 
held  in  coiidcniMtioi)  by  impi-niicumbcnt  prc«nr« ;  that,  as  the  eattb 
gradually  cooled,  tlicae  gaaes  condensed  tomevbat  t»  the  order,  in- 
versely of  their  volatility,  and  directly  of  their  nearness  to  tiw  outer 
bounds  of  tbe  atmosphere,  and  fell  to  tJie  surface  like  raxa.  and  snoir 
from  wator-cloiids;  that  tfa«y  formed  ohemtcal  combinntions  at  ibe  in- 
stant of  their  condenwtion,  or  auliwqnently  aooording  to  the  power 
of  tlieir  alTiiiitiea  or  the  elements  that  were  prcAent;  and  tliat,  czcrp^ 
ing  the  more  reeent  displacements  by  mechanical  forces,  they  now  lie 
ta  the  earth  as  they  fell  from  the  lieavcnit. 

Tlitt  Kitien  and  silicates,  which  form  the  bow,  and  by  far  the  greaur 
part  of  the  c-arth's  ortist,  beeame  oxides  of  (heir  several  tilemcDia  b^ 
cause  oxygen  was  the  saperabondant  gas  in  iu  composition.  Tbcn 
have  been  worlds  made  up  apparently  without  oxygen;  for  the  mete- 
orite*, which  must  be  regarded  as  sampk-  specimens  from  some  stnugtr 
world,  however  they  may  have  been  diitpatelicd  to  us,  arv  mostly  «iint 
posed  of  pure  crystalline  and  malleable  iron,  which  conld  hare  ooolod 
into  that  condition  only  where  there  was  no  oxygen  nor  carbonic  gaiei. 
If  chtoritie  liod  been  our  superabundant  gas,  the  silicon  woald  perb^ 
(luite  aa  readily  have  unito<)  with  it,  nni)  formed  Z»  stable  a  compound 
ftt  with  oxygen.  But  the  product,  inntvjid  of  being  the  hardest  of 
rock»,  would  have  been  a  liquid  very  much  resembling  wntvr,  a  little 
heavier,  and  nearly  as  volatile,  as  the  common  ethers.  In  this  case 
there  coidd  hare  been  no  dry  land,  and  no  living  beings  that  we  can' 
conceive  of.  Eternal  clouds  and  storms  would  liavu  covered  tbe  fact 
of  a  surging  boundless  outran. 

Hitherto,  in  our  aooouuts  of  terrestrial  phenomena,  water  liw 
played  no  part.  It  is  probable  that  it  was  early  formed,  and  in  the 
condition  of  vapor  or  steam  diffused  through  tliv  upper  air.  In  thii 
state  it  benrs  thi-  higlicst  degree  of  beat  that  we  oan  prodocr,  witbOBl 
decomposition.  Hydrogen  is  the  lightest  of  all  the  gasea,  and  mi- 
qnestioDably  took  its  plaoo  on  the  outer  limits  of  the  atmospbert. 
Tlieru  it  wiu  brought  into  contact  with  oxygon  by  the  comnuMioo 
of  the  «Ieineiit«,  and  converted  into  sbcam  as  faat  as  its  lowering  te» 
perature  allowed  of  th<!  com  hi  nation.  As  wo  might  expect  from  tho 
respective  positions  of  the  gases,  all  the  hydrogen  whioh  fell  to  tkt 
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portioD  of  the  etirtti  in  the  malting  up  of  iu  con«titaciits  W(u  tnmc- 
funned  into  WHUT^riipor.  Uj-drogvii  1*  fouod  in  do  Other  ooiiibinu- 
tion  tbat  cuiDot  lie  traced  directly  or  indirectly  to  the  decomposition 
of  water. 

The  aqaeooB  vapor  being  tbus  fbnnod,  and  lying  in  the  upper  sod 
cooler  rcgi(>n»  of  tlic  air,  il  begau  afler  a  tiniv  to  condense  and  &1I 
toward  tlie  eartJL  Meeting  irith  warmer  strata  aa  it  deeoeoded,  it 
wa&  BOon  eraporatod  and  sent  up  witb  a  load  of  heat  that  was  sot  froe 
agKa  by  a  rccoitdcnsation.  Then  another  and  perhaps  tower  dctcvnt 
for  another  clii>rg«  ol'  heat.  Thus,  on  thu  outskirts  ot  the  air,  water- 
vapor  was  cooperating  in  the  work  of  tbo  heavier  vapora  of  the  inte- 
rior. It  WAS  the  great  lire-carrier  of  the  globe  during  all  the  time  of 
the  contraction  and  consolidation  of  the  lower  clemenlB.  When 
CTery  thing  cIhc  that  was  condensable  bad  turned  to  dust  ami  sshc*, 
and  fallen  to  the  earth,  at  last  the  waters  reached  the  parched  and 
sooriooH  aarface,  and  commenced  that  grand  series  of  aqueous  traus* 
fonnations  which  made  a  new  earth  for  the  indwelling  of  life. 

In  the  first  place,  it  was  nceossikry  that  the  upper  cruet  should  be 
hydrated,  precisely  as  lime  !s  slaked  by  piinnng  water  on  it.  Tbc 
material  which  had  been  last  deposited  was  in  reality  this  same  cans- 
dfl  lime.  In  its  lower  deposits  it  was  gradually  intermixed  with  the 
■ilicioas  compounds,  until  the«c  formed  llie  nwsnea  which  are  now  the 
lUstra tilled  granitio  roclcs.  As  every  one  knows,  the  slaking  of  i|uick< 
lime  absorbs  a  large  quantity  of  water,  whiofa  ia  incorporated  into  tbe 
solid,  and  great  heat  is  evolved  with  enlargement  of  bulk.  The  pure 
ulicioua  rooks  do  not  take  up  water  in  tht»  way,  being  what  is  termed 
anhydrous.  All  the  rook-materials,  then,  that  lie  ahuve  the  granite 
must,  at  some  time,  have  undergone  this  bydrating,  reliealing,  and 
swelling  process.  We  accordingly  find  that  all  those  strata  which 
km  remained  in  tboir  original  position,  sneb  u  the  gneiss,  the  mica 
scfaicta,  the  el&y^lates,  and  the  primary  Umeatones,  have  the  iippear- 
aocf  of  having  been  subjected  to  great  heat  and  pressure,  after  having 
been  aeted  upon  by  water  and  steam.  In  some  instances  they  have 
been  partially  melted,  iu  others  strangely  contorted,  and  in  uthen 
partly  dissolved.  Under  certain  circumstances,  hot  water  and  steam 
will  dissolve  small  portions  of  silica,  and^  if  charged  witb  carbonic- 
acid  gas,  will  dissolve  lime  quite  freely. 

The  nuafiUU  of  the  primeval  ages  most  have  been  fully  saturated 
with  tfaia  oxide  of  carbon,  wbicb  has  played  such  an  important  part  in 
th«  msjttng  up  of  the  strata.  In  this  form  it  carbonated  all  the  lime- 
Rtone«,  carried  all  the  building-materials  to  tbc  shell  and  ooral  land- 
pukera,  and  furnished  tbe  supplies  for  tbe  immense  magaaoes  uf  the 
hydro-carbons.  And,  after  all  thL*,  there  was  enough  carbonic-acid 
gaa  left  in  the  air  for  the  enormous  vegetation  of  tJie  oonl-beds.  But 
it  was  necessary  that  tlie  carbon  of  Ihia  gaa  should  be  laid  away  in 
tlio  eutb  in  aome  form,  either  burnt  or  nnbomt,  before  air-breathing 
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life  could  OODM  to  any  porfiMtlofi.  The  solidifying  of  ibe  nno3| 
oxide  was  the  late«t  »ud  the  slowest  of  the  atmoapberie  rbaugfi's.  ^ 
It  appears  that  during  the  epoch  of  tbo  hrdratioii  of  the  lim^Ncki 
there  occurred  pvriod*  when  the  vrutrrc  vrt-ir  gatbrnd  into  >«is,  W 
were  sufficivnlly  cooled  for  the  cxtiteni.>e  of  marine  infatorta,  molliuk*, 
and  corals.  Lift-,  in  aome  form,  has  ever  been  ready  to  'pring  IMO 
being  thu  moment  that  condiUous  and  flurroundiiigs  were  HoiiftUe  for 
It.  After  the  deposition,  in  thoee  temporary  oceans,  of  ooneidctaUi 
thicknesses  of  Cambrian  or  Silarian  strata,  inixe<l  with  organic  rtimin^ 
»onw  rent  or  tiphcitval  ha»  let  tlit;  v,-iit<'nt  down  to  new  beds  of  nnalabd 
ntittcriiil,  which  have  heated,  and,  an  it  is  termed,  tneimnorpboMd 
those  first  fosailiferooa  depoaila. 

Tbo  BobetMguent  changes  which  the  earth's  crust  has  tuidergoB^- 
aquvoos,  rolcnntc,  and  cirgunic— the  working  ap  of  the  conglameniM 
and  nadRloiKH,  the  depositing  of  the  deep^ca  beds,  tbf  uveritoviig 
of  the  tnip9  and  lavaa,  the  storing  away  of  the  cwboniferoai  tresfam^ 
are  all  the  story  of  every  hnnd-booh  of  f^eolosy,  and  pertain  do  mm 
to  one  tlit'ory  than  nnothitrof  the  origin  of  the  rockv.  When  tfacqcv- 
rics  were  once  made  mud  opened,  tli«  alt«i^work  was  merely  meebtiM 
and  masonry. 

We  have  heretofore  assumed  that  the  gases  which  originallv  «■• 
po«cd  the  aftriol  envelope  of  the  cartb  took  op  separate  posiliwi 
then-En,  according  to  their  cpectfic  gnvltle*.  Tlii*  might  scvm  la  ll 
ooutroverted  by  ezperituenta  on  the  diSiuion  of  gases,  in  which  (bm 
of  very  different  weii;ku,  as  chlorine  and  hydrogen,  will  IntimW)? 
oommiugle,  even  against  gnvily,  when  brought  into  oontMt.  IVl 
maybe  tniv  in  the  iinrrow  compass  of  a  laboratory  experimcDl.ini 
yet  not  apply  to  any  considerable  thicknt'ssi-*  of  tlic  gases.  Sneh  s  &■ 
ftiaon,  ofone  mile  in  depth  of  obloriue,  would  beeqttal  to  lifUi^apu 
the  hydrogen  n  shell  of  solid  iron  two  feet  thick.  Whether  we  eipbit 
the  dii'tingiiishing  principle  of  the  constitution  of  gases  aa  a  mstttl 
rrpid*ion  of  their  molecolcs,  or,  according  to  a  titt«  th«ory,  as  n  in- 
cessant  motion  and  clashing  of  atom*,  there  Is  nothing  in  either  i" 
warrant  the  supposition  of  the  liHii^  or  overcoming  any  cimsidenM' 
weight  in  the  difTnginn  of  gases.  Under  tbo  first  theory,  diflM«i,H 
A  limited  extent,  would  be  accounted  for  by  the  mtalt  midnanof 
chemical  or  cohesive  attraction  that  would  remalu  between  the  atts* 
when  separated  as  they  are  in  gases;  and,  under  the  Un  thtwtj, 
by  the  mechantcnl  iinpnl«ton  of  (he  molecules,  throogh  their  hilliif 
Mgainst  each  other.  Evidently,  it  in  a  principh*  which  operates  «Blf 
"within  narrow  limits,  and  in  the  lower  temperatures  of  the  gaKc*.  Tke 
sun  gives  no  indications  of  such  a  commingling  of  its  gaseons  dcmeMi. 
Spectrum  analvsis,  wlien  applied  to  it*  outer  edges,  shows  first  hydr- 
■n,  then  the  vapora  of  iio<linm  and  magnesium,  and,  lastly,  those  of 
Knlcium  and  iron.  The  same  fact  and  order  of  position  are  found  to 
wist  in  the  more  condensed  layers  of  the  aan-apoiSL  h 
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TV«  have  abo  fiirtlicr  ii&auRied  timt  the  dcnicnte,  in  tbeir  gaeeouB 
sUtc*,  b«vi;  ipccifio  graTiti«H  ODirettpoiidiiig  to  timir  slomio  weights. 
It  U  well  known  that  sll  gases,  vbetber  simple  or  ooiupound,  at  the 
BUDe  tempera  tare  and  pretsure,  aad  Dot  near  to  a  coudeosing  point  or 
otb«r  ohsiigo  of  Rtnto,  coittaitn  preciiicly  the  hhiiic  tiiinib^^r  of  inotcpuI«s 
ID  tbo  nnie  volome.  Th<-rcfare,  it  ueDessarily  rcnulld  tliat  tlic  Kame 
meastires  of  tbe  different  gases  should  have  weights  corresponding  to 
Ike  weights  of  the  moloculex  of  which  they  are  composed,  Tims  the 
atom  of  oxygtn  is  iiixtc<-n  tirova  a*  heavy  u  that  of  hydrogen ;  tbcriv 
foro  a  cubic  foot  of  oxygen  gaa  will  weigh  sijLt«en  time*  as  lauch  aa  a 
cubic  foot  of  hydrogen  gas.  This  is  fonod  to  be  experimentally  true 
of  all  the  gases  that  can  bo  measured  and  weighed.  The  apparent 
Irat  not  n-jil  vzcoptioas  am  that  In  anionic  and  phor<pli»ruN  two  atoms 
of  the  elciaent  onite  to  form  one  molecule  of  the  ga*,  thuii  making  it 
twice  as  heavy  aa  it  would  be,  according  to  the  general  rule;  while, 
U  tb«  OM  of  mercurj-  and  cadminio,  tlio  atom  ilividox  into  two  in 
ronuiug  tbclr  ragxrir!*.  Hence  wc  arv  not  absolutely  Aiirv  in  n-gard  to 
tLe  vapor-moleciile,  and  therefore  vapor-denaity,  of  auob  elemL-nls  aa 
carbon,  silicon,  and  ealciniu,  which  chemists  have  not  been  able  to 
Tolatiliz<>.  Bnt  there  !»  every  probability,  both  from  analogy  and  Uhj 
position  in  which  some  of  thvm  aro  found  in  the  photoxpherv  of  thu  sun, 
thai  tbe  vapors  of  nearly  all  of  them  corre8|>ond  strictly  to  their  com- 
bimog  nnmber«.  The  following  table,  therefore,  will  show  the  rclativo 
poaitioiia,  in  ihc  atmoipherio  strata,  of  some  of  the  ino«t  important 
elcmeuta,  with  tbe  weights  of  their  atoms  in  hydrogen  units,  their  va> 
poiw) ens i ties,  compared  witli  air,  and  the  solid  apcoifio  gravities  of 
Kune  of  them  aa  compared  with  water : 
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It  will  bo  notleed  from  thia  table  thai  the  elements  were  arrangod 
in  positions  most  Biutable  f<>r  tbeir  combination  and  depocitiou,  both 
io  tbe  geolo^al  order,  and  in  the  probable  order  of  their  oondensa- 
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Ltinn  from  vnpom.     Oxygen  and  nticoa,  which  dodbtloM  compc4e4 

rmore  than  four-6filis  of  the  entire  bulk  of  the  giH^K,  vrrr  Mparated 

from  escfa  other  only  by  the  elements  that  n-ere  Deeded  to  make  up 

tbv  Hilicatu.    Their  compoimd,  nlics,  is  involatile,  and  even  inftuibk 

by  itnel^  under  any  degnw  of  heat  that  in;  can  command.    The  ssme 

is  true  of  Um«  and  the  earlier-fonnetl  filtcatM.    Thcrcforr  it  ie  impci- 

,  siblo  to  d«:ide  from  their  volatility  which  of  Iheve  •ubetancm  woolil 

nave  lintt  condenu-d  and  ronchrd  the  surface.     But,  as  the  vapor  af 

kliea,  when  formed,  would  slit)  be  of  nearly  the  nine  specific  giavi^ 

nrilb  silicon  (3.07),  and  wunld  still  MjMiratc  by  its  immenflo  Tolnnw 

Bbe  oxygen  from  tbe  cAloium  below,  we  may  eupiKMw  that  in  any  n» 

dllea  wontd  tuivc  to  )>c  condensed  and  deposited,  in  greater  pan  u 

ICASt,  before  lime,  the  oxidv  of  calcium,  could  be  formed. 

Along  with  silica  were  formed  and  dnponiU'il  the  )>ilicates  of  itn- 
tnina — mica  and  feldspar ;  then  tbe  partially  fusible  silicates  of  mif- 
nesin,  lime,  and  iron — hornblende,  angitci,  and  talc.  There  foUowtd  i 
nomerous  order  of  complox  fiUicate*,  in  which  thr  aboro-named  iBgn- 
diente  are  varied  by  small  pro|>ortioiis  of  inangaDese,  aodn,  itroetii, 
urconia,  and  many  other  mineral  bases.  With,  and  after  theie,  t*s 
produced  thp  limi-dcposit,  tbv  last  of  tbe  mtncrvls.  The  meuUio 
vapors,  which  were  all  heavier  than  the  mineral,  were  conddweJ  ui 
deposited  chic-fly  durini:;  the  later  silicate  period,  and  somewhat  in  ik 
ioverec  order  of  th«ir  rolatilily,  but  locally  and  irrvgtdarly  as 
of  groat  perturbation*,  or  »torma  in  tlie  t^. 

It  will  further  l>e  seen,  from  the  last  column  of  the  table,  tMi 
no  respect  are  tbe  materials  of  the  earth  deposited  according  to  d^ ' 
specific  gTaritics  as  solid*  or  liquids.  There  is,  in  the  saperincaiDlnt 
rock  and  ore  masses,  no  order  of  position  that  wotdd  indicate  ia  ibt 
least  the  floating  or  buoyancy  of  tbe  lighter  mbstaacesL  TbeitfoRi 
their  arrangement  eaiuiot  be  referred  to  any  origin  from  liquid  tea- 
ditions ;  and  tbe  only  other  theory  h  that  of  their  gaavous  origin. 

There  are  many  apparent  anomalies  in  the  dc]>o!(ition  of  the  seuA- 
lie  and  mineral  componnds,  which  may  require  mnch  study,  and  pn- 
haps  farther  knowledge  and  experiment  for  ihwr  explanation.  Tl«* 
then-  i*  in  one  pinoe  a  carbonate  of  lime — marble— and  in  aooilio  atal- 
phnte  of  lime — ^gypsum.  There  are  in  certain  localities  mlphi 
of  iron  or  copper,  and  in  others  oxidoKiro ;  while  tbe  mietals  of  | 
est  raporJenfily,  a«  mercnry,  le.id,  biiironlh,  and  andmnny,  arc  { 
nimottt  exclusively  in  sulpburet-ores.  It  will  perhaps  i-veiiinaily  1 
established  that  sulphur  was  combined  wholly  into  sulphuric-acid  gsi, 
a*  carbon  was  formed  entirety  into  carbon ic-acid  gas ;  that  both 
brought  to  the  surface  of  tbe  earth  in  solution  witb  rain-water ; 
that  snlpbnr  in  this  form  united  with  the  metals  which  Itad  &il(d 
be  oxidized  npon  their  condensation  in  the  air,  and  sulphaitfd 
q(iick-)>m<!  in  the  earth,  whieh  bad  not  Iwen  carboiuitcd  by  tbe  cai^ 
bonic  solution.    Then  ibere  is  tbe  exeepttonal  prodnction  in  Iiatare 
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of  the  chloride  of  sodium — common  salt.     Apparently  in  this  onu  tar 
stuice  tbe  oxide  is  tjio  IfMt  Ht*1>lv  compound. 

lint  if,  M  we  have  ondravorcd  to  prove,  tlivre  is  a  ncci-HititT  of  ao 
COontiDg)  in  acoonlaDov  with  tliis  thitory,  lor  t.hii  vanona  com[)ound!i 
aad  pheiu>in«n&  with  which  geology  makes  us  fauiiiiar,  ihca  it  ia  in 
the  highest  degree  eewntial  that  vxporinK-nt  and  reiearch  bo  prose- 
rated  in  this  DOW  field.  Awl  there  inuRt  >)C  no  liefiitntioii  in  ncrvpting 
the  eoDclusiuns  to  whicli  tli«y  lead.  Should  the  nGbaloua  origin  of 
one  planet  be  thus  established  by  iuternal  and  inductive  evidence, 
then  the  nebular  ihcory  of  the  formation  of  worlds,  which  has  hcrcK^ 
fore  been  received  us  only  n  provivionul  liypothAnin,  mutt  be  aooepted 
as  having  a  Kcteiitilio  hiuii*.  If  tho  earth  has  once  been  n  self-luminous 
body,  in  all  reapccts  excepting  siee,  like  the  sun  of  to-day,  it  follows 
from  analogy  that  tho  other  planets  have  HkowiHO  been  niintir  ^uns 
which  haw  hcoomu  cittinguiitlied  by  the  burning  oat  of  their  mate- 
tialsL  To  an  obaerrer  on  any  un«eeu  worid  among  the  stars,  our  bod 
should  have  appeared  in  those  times  as  a  brilliant  double,  or  mul- 
tiple star,  around  which  nine  lesser  companions  bavi'  «hone  out  for 
ft  lestoo,  and  then  one  after  the  other  folded  themselves  op  in 
darkueaa. 

FunhermDre,  tbe  study  of  this  subject  may  throw  lif;ht  on  many 
oosmical  problems — may  tell  us  in  earth-poriods,  if  not  in  yearc,  how 
old  the  sun  is  when  lils  glowing  vapors  begin  to  condenne  into  dark 
olouds;  and  perhaps,  too,  something  of  his  future  proopects  as  a 
loininary.  It  is  remark.ihtc  that  the  spectrum  has  never  shown  any 
indications  of  free  oiygcn  in  thv  atmosphere  of  the  unn.  Is  not  lli« 
obsoncc  of  this  element  further  corroborated  by  the  fact  that  the  solar 
tpots,  which  there  is  evidence  to  believe  are  condeiining  clonds  of  iron 
and  calcinm,  do  not  glow  with  fierce  burning,  as  they  would  if  oxygen 
were  present  ?  Does  not  the  enormous  volume  of  the  sun's  uncom- 
bined  hydrogen  indicate  tlint  it  has  not  found,  then,  the  clement  of  it* 
Mrongest  sfflnity  ?  And  ia  there  not  reason  to  believe  that  tho  heat  1 
•ad  light  supplies  of  our  )^at  luminary  will  last  all  the  longer  for  the 
absvnec  of  this  most  exlmvagant  fire-generator  ? 

Again,  tbe  four  outer  planets  of  our  system  have  specific  gravitiea 
varying  but  little  from  that  of  water.  Considering  ceniral  condensa- 
tion froD)  pressure,  it  is  probable  that  they  are  not  so  dense  as  they 
would  l>e  if  com[>osed  of  tlie  lightest  compound  substance  that  we 
know  of  If  oxygen  had  been  there  in  excess,  it  would  long  ago  have 
bvraed  and  condensed  their  elements,  whatever  tlicy  might  be,  into 
most  stable  and  solid  form*.  This  gas,  therefore,  cannot  have  formed 
any  considerable  part  of  their  constitution.  Is  it  not,  then,  a  probable 
supposition  that  these  distant  ptanntJt  arc  composed  of  some  nou-com* 
blning  and  inactive  elements  like  nitrogen,  and  that,  uiidisturlwd  by 
combnations  or  elemental  agitations,  they  have  quietly  stratified  into 
gaaeoos  worid*,  retaining  in  great  part  their  original  heat  t    So  fiu 
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UH  tho  S])CcLroa>cop«  give*  any  iRdiesttons  of  tlieir  coustitution,  U 
them  to  be  cotnp^HK-d  uf  gtta4-»  unknon-n  in  ibe  eaith. 

As  wo  )iSY«  stated,  Iho  four  outer  planets  ftro  very  nearljr  of  the 
8p«cifto  gravity  of  wat«r ;  then  como  tltc  mnnmaniblo  avtcroids,  SMlag 
the  nlaee  of  a  mining  pliinH,  uinl  of  wliicb  wo  know  but  littli' ;  ihni 
three  plani'tti  that  are  five  and  a  half  times  as  dense  as  vrtit^r;  aW 
lastly,  Mercury,  over  eight  times  as  dense.  Dora  not  this  incrcaaiB); 
dvnaity  of  the  planets,  from  the  onter  to  the  inner,  imply  that  they 
have  become  fnict'ecAively  formed  on  tho  exu-rlor  of  one  groat  parvnt 
glob«,  and  reouivcd  each  its  portion,  in  the  main,  of  densvr  elemrau, 
a*  It  was  later  bom  i  That  thia  effect  shonld  appear  somevhst  In 
groupa  of  the  planets,  is  owing,  probably,  to  ibo  alwmcc  or  ex«e6S  of 
oxygen  among  their  componenta. 

But,  if  till*  i«  so,  what  shall  we  say  of  hydrogen,  the  lighteat  of  iH 
the  gases,  wfaiob  seems  to  be  most  abundant  the  nearer  to  the  cem 
of  (he  system  ?  To  explain  this  not-nble  exception,  might  we  co 
nro  that  hydn>gen  is  a  more  recent  production  than  the  worlds  t 
•elves  ?  It  has  l>een  observed  lime  and  again  to  burat  np  from 
nethermost  regions  of  the  sun  with  inconceivable  force,  as  if  it  w«re 
the  pent-up  product  of  a  volcano,  and  to  throw  np  columns  of  iu 
flamtng  gw,  in  on«  oaM  SOO,AOO  miles  higK  And  theM  groat  oat* 
bunta  of  hydrogen  are  always  tho  precursors  of  the  dark,  vankn 
apots  in  the  photosphere.  How  came  this  almost  imponderable  eibfr 
to  be  impriaoncd  in  the  deep  craters  of  tho  sun,  if  it  is  not  a  prodoet 
that  U  constantly  forming  in  tho  solar  catdron  ? 

But  it  is  easier  to  a»k  questions  ihan  to  answer  tfaem.     And  I  will 
close,  in  the  fcnr  of  having  been  already  thought  too  freo  with 
scientific  imagiuatton. 
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THE  UNITED  STATES  NAVAL  OBSERVATORY. 

Bt  ZiOSA  U.  COHTEBSE. 

THE  importance  of  establishing  a  first  meridtan  for  thu  T7nit4 
States  at  the  scat  of  government,  in  connection  with  a  Nation 
Observatory  for  the  purptwe  of  vysiematio  seieniifie  obsen'^tion,  at- 
tracted the  attention  of  Congress  as  early  aalAlO.  I»  ISin  tho  report  of 
the  committee,  to  whom  the  matter  bad  been  intrusted,  waa  read  before 
the  Honso  by  one  of  its  prominent  members.  But  such  were  the  di»- 
turlx^il  ctindilion  of  the  country,  and  the  ahsortnng  interest  in  in 
military  afTairs  dnring  the  war  with  Great  Britain,  lltat  the  enhjetl 
was  not  again  revived  till  IBIB,  when  the  original  memorial  with  ibo 
several  reports,  hitherto  presented,  and  tho  letter  of  the  Secretary  of 
State,  read  before  the  House  in  181?,  were  referred  to  a  select  com- 
mittee.   This  ooramlltcc  strongly  advocated  in  its  report  the  ' 
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E  of  ft  National  ObH«n-atory,  funilihed  with  Hukable  {nBtriuncntK  and 
a|({tarstiiJi  fur  aitlrouDuucat  obscrvatioi),  an<I  llint  the  I'rc-aideul  should 

,  caua«  »nch  observations  to  bo  made  as  would  dctcniiini<  the  loH^^tude 
of  the  Ca^iitvl  with  thv  gruiitvxt  praclicubk-  dogrvu  of  vxuoUk-hd. 

But  no  stvpa  wen:  tak«u  at  that  tiin«  to  carry  out  the  resolution, 

tand  the  subject  was  not  again  referred  to  till  lt)16.  A  third  momorial 
WM  then  presented,  soliciting  not  the  i-rccUoii  of  an  obftt^Tvittory,  but 
aitnply  that  additional  iibscrvatioiiA  hv  luade  to  tet>t  llie  occiinuiy  of 
r««ults  already  obt&iued,  in  order  to  insure  a  correct  determination  of 
our  longitude  front  Greeowich.  Nearly  three  years  of  ti-dious  delay 
were  required  before  th*  roquisito  rvHolulion  was  pasticd  which  In* 
•ur«d  tlib  Diodeat  commencement  of  what  is  destined  to  become  one 
of  the  great  scientiflo  inBtitutiona  of  the  country,  and,  wo  trust,  of  the 
civilixed  world, 

III  1821  Itir,  Laiiiliert,  the  original  mnmorialbl,  was  appointed  by 
the  President  "  to  make  astronomical  observations  by  lunar  occulta- 
tioDs  of  tixed  Stars,  solar  eclipses,  or  any  approved  method  sdapt«d  t« 
aicertnin  the  longitude  of  the  Capitol  from  Greenwich."  In  If^t^S, 
President  Monroe  submitted  to  Congress  Mr.  Lambert's  final  report, 
in  vhich  lie  slated  that  by  the  diligi-nl  use  of  such  iustrumeuts  for 
his  work  as  the  country  aSTorded,  by  the  employmont  of  different 
mcthodM,  and  by  the  assistance  of  conll>l^t«nt  persons  in  Tsrious  ««• 
tiotis  of  the  United  Slates  to  teat  the  accuracy  of  his  work,  he  bad 
endearored  to  fnlHll  his  cominiHsion  to  the  extent  of  his  ability.  He 
gave,  as  the  mean  result,  the  longitude  of  the  C'a|>itoI  70°  B&'  30*  54 
woat  ttQin  GrocDwicli.  Tims  the  lirst  step  in  the  cstablisliment  of  an 
oltservatory  wits  taken  in  (]<^icrraining  the  longitude  of  the  Capitol ; 
for,  without  such  an  Institution  fnrnisbed  with  suiiabte  iuntruinents 
and  apparattiB,  no  accurate  measarements  of  the  positions  of  the 
heavenly  boilieN  could  be  made,  and  the  computation  <^  a  nautioal 
almanac  or  astn^noniical  ephonicris  would  be  impossible. 

I         The  next  movcraenl  that  was  made  townnl  the  aceomplivhnivnt  of 

r  the  object  was  in  1825,  when  President  Adams,  in  his  first  mcwage, 

ftJUgcd  upon  Congress  the  establishment  of  a  National   TJnlTordty. 

rConneclet)  with  this,  he  earnestly  nconi mended  the  vreotion  of  an  as- 
tronomical observatory,  lo  watch  the  phenomena  of  the  heavens,  and 
to  give  periodical  publications  of  observatlonB.     The  matter  was  re- 

.  ferro<l  to  a  s(iloct  committee,  who  presented  an  olabomte  report  in 
1836,  accompanied  by  a  bill  to  entablish  an  obwrvatory  in  the  Dis- 
trict of  Columbia.    Although  the  location,  cost  of  the  t*dtfic-e,  and  the 

I  eipenBe  of  carryin*^  it  on,  were  fveely  dieemsed,  uo  action  w.ia  taken  in 
thematler;  and  Mr.  Adams's  recommendation,  thoughassociatcd  with 

,  the  progress  of  the  nation,  and  independent  of  party  or  peraonal  in- 

]  Icrest,  was  allowoil  to  lie  unnoticed. 

I  But,  after  yearn  of  ncitlecl  and  indilTervnco  on  tlm  part  of  Congress, 

I  a  few  olfic«ra  of  the  navy  had  the  honor  of  taking  the  first  direct  ao 
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tion  in  the  crmtioD  of  th«  m>titation.  la  1930  thv  Depot  of  Cba 
and  IiiRtrumcnt*  for  the  Xary  w3S  estatilifthcd  ui  W'asbiDgton.  Till 
wu  Uooiii))liH)icil  under  th»  orders  of  Ibe  Navy  CommUaioaen,  sail 
with  tlt«  aanctiou  of  the  SecTctnrj  of  the  Navy.  I.i«ot«iuuit  Goldt- 
borough,  throngh  whose  influence  priooipaliy  the  Lnrcaa  mu  crratirj, 
WAS  intrantcd  vilh  the  charge  of  it.  lie  coltectcd  from  New  York 
nnd  other  ]>lace«  the  chronometers,  ecit«Dte,  theodolites,  and  oUuf 
inslituueDtS  and  charts  of  tho  nary,  and  located  them  in  a  bui]£»| 
opposite  the  residence  of  the  Altonioy-Gt-iivral,  Hon.  William  Win. 
A  transit  InBlmmeut  was  afterward  added,  and  the  naval  Depot  of 
Cliarta  and  Inatrumeots  was  in  working  order.  One  daty  of  the  offi- 
cers was  the  careful  rating  of  all  cbronometen  belonging  to  the  a^rj, 
which  wa»  at  first  effi-cted  tiy  sextant  and  circle  observaiiora;  bu 
adenrard  with  a  Ihlrty-iitch  tnnsit  instrumeot.  This  transit  wu 
moonted  within  a  ^niall  circular  bnilding  upon  a  brick  pier  havio"  i 
base  twenty  feet  belov  tho  snrfacei.  and  i»  noteworthy  a*  the  lint 
Wtronumical  inatnuiient  creeled  for  the  navy  at  Washington. 

Li  1S33  Ltentenant  Wtlkes  aaoceeded  to  the  charge  of  the  depot, 
and  obtained  permbaion  to  remove  the  office  to  Capitol  Ilill,  wlim  it 
remained  until  1842.  He  erected  here  at  his  own  expcnic  an  ubwrrs^ 
tory  sixteen  feet  square,  and  moniited  a  6ve-foot  transit.  Bat  w 
regular  observations  were  made  till  1838,  on  the  departure  of  the  as- 
ploiing  expedition,  tlie  principal  nse  made  of  the  transit  beii^  the  At 
tenninntiou  of  time.  In  ISA?  Ltcutenaat  tiillis*  wa<  left  In  cbat^  of 
the  depot,  and,  during  the  absence  of  the  exploring  expedition,  and  in 
connection  with  it,  made  invabiable  obserraliotia  on  moou  cntmiBa- 
tions,  occnitations,  and  eclipses.  There  waa  not  a  vtsiblr  culminatloD 
of  the  moon,  occnrring  when  the  snn  was  an  hour  aborc  the  horiaoo, 
from  1638  to  1842,  nor  an  occultation  after  the  15th  of  Jnne,  1B39,  wttk 
one  exception,  which  he  did  not  personally  obwrre.  lie  also  compUtsd 
an  important  series  of  magnetic  and  meteorological  obscnrstipnfc 

A*  the  work  took  00  lar^gcr  proportions  ondor  such  dcroted  \aA- 
ership,  and  vnloable  and  cxjienuve  instruments  were  added,  the  oar 
snttablcness  of  the  bnilding,  the  defects  of  the  traneit-instniment, 
the  want  of  space  to  erect  a  pcminnent  circle,  liec«me  more  rtii! 
Earnest  solicitations  were  made  for  an  approiuiation  for  a  perm 
establishment,  and  the  subject  was  brought  before  Congress  by  the 
Secretary  of  the  Navy  in  1S4I.  Tedious  and  dishcarteoing  dcbj 
occurred  before  Congress  wa*  n)UKCd  to  an  appnciati<»i  ofthe  i^l]>a^ 
tance  of  the  enterprise.  Itul,  after  persistent  eflbn  on  the  part  of  iu 
supporters,  at  the  last  hour  of  the  session  of  l$4I-*4^  a  tnll  paned  bolti 
Houses  withoHl  discns«i»n,  nuthoririni;  the  Navy  authorities  to  eonirwi 
for  the  building  of  a  suitable  inntitution,  and  that  it  should  be  loesud 
on  any  unappropriated  land  in  the  District  of  Colnmbia  whieh  fl 
President  deemed  suitable.  Thus  was  the  fbture  ohMnatoty  ol&ciafl 
recogoixcd.  J 
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All  obstacle*  to  fnrthi^  progiv*))  Ix-ing  bnppSly  overcome,  plnnn  for 
tinguKavul  OliMTviitorr  un<Iur  the  bc&tnvaiUble  coDilttion»  were 
illy  made  matter  for  diligent  study.  Visits  were  made  to  the 
Torthem  citiea  to  obtain  assistnoce,  di»tini;iiisLed  astronomei's  were 
consnited,  and  an  accomplish^  architect  scnired  to  dmnght  ptnD»,tho 
^«hoto  earn  being  intrustvd  toLient«nnnt  Gillin.  Thn  locality  chosoo 
for  th«  obftCTTiitory  posM^MK^H  an  liistorio  inlen-Ht.  The  tata  nmigned 
to  it  was  kaowa  as  "  lloitcrvatioti  Mo.  4,"  on  the  original  plan  of  tJte 
city.  It  Iks  on  the  north  bauk  of  the  Potomac,  in  the  eoutbwestem 
part  of  tlie  city.  When  General  Braddnck  marclicd  iigainKt  Fort  Du- 
qucMtc  in  iho  oalonial  waiv,  hi»  troops  landed  and  eocnm|)«d  on  this 
»ill.  WasliJngt oil's  letters  show  that  he  crossed  nl  this  point  from 
Ueiandria  to  join  Itraddock  at  Frederick.  A  large  rock  within  the 
groonds  of  the  obserratory  b  pointed  out  as  the  spot  on  which  tfa«fle 
landings  w^ro  made.  It  was  here  tliat  the  lirst  President  propoMd  to 
locate  a  national  uniTentily,  and  at  a  later  dale  it  was  suggested  by 
ident  John  Quincy  Adams  for  the  site  of  an  observatory.  The 
of  the  observatory  is  the  second  highest  eminence  within  the 
dty  limits,  and  is  on  a  level  with  the  floor  of  the  Congnwriooal  Ll- 
"brary. 

tn  IS43  Ltcntenant  Gillise  reported  lo  the  STary  Department  lh« 
doptlon  of  a  plan  for  an  obscrratory,  and  also  the  progress  of  the 
ction  of  a  bnilding  in  accordance  with  the  plan.  In  IS44  the  new 
iMilding  was  ready  for  ocenpancy,  and  the  instrnmcntit  acljusted  for 
the  oommcncomcot  of  active  work.  Tlio  central  building  is  about 
fifty  feel  square,  raised  on  a  firm  foundation,  and  built  of  briek  in  the 
,  thorough  manner.  It  is  two  stories  and  a  basement  high,  with 
I  parapet  and  balustrade  of  wood  around  the  top,  and  is  ^nrmounted 
ly  a  revolving  dome  resUng  on  a  circniar  wall.  The  roof  is  nearly 
tist,  and  so  arranged  as  to  form  a  level  promenade  fur  gaxing  observA- 
ttona.  On  the  east  and  wv-it  sides  of  the  building  are  wings,  and 
who  on  the  sonth.  In  ISTO,  an  observing-room  for  the  traosit-circlo 
wai  added,  forming  an  extension  of  the  wvift  wing.  A  tower  and 
dnow,  to  aooommodale  th«  superb  new  eijuatoria!  telescope  recently 
completed,  was  finished  in  October.  The  equipment  of  the  obserr^ 
tory  in  astronomical,  magnetic,  and  meteorological  instmmenta  is  now 
in  a  fair  way  to  become  worthy  of  the  institution  and  the  country 
it  rrprcAents,  and  the  library  ii<  iiH'ri'aiiing  rapidly  in  the  number  of 
volumes  and  thiir  scieiiUlic  value. 

Anung  the  influeooea  that  helped  to  bring  about  this  aospicioos 
rwnlt  were,  in  the  first  place,  the  unswerving  interest  and  indefati- 
gable seal  of  Mr.  John  Quincy  Adnnnt.  Altliougti  bis  suggestions 
concerning  the  establishment  of  a  national  observatory  were  treated 
with  neglect  dnring  the  term  of  his  presidency,  he  did  not  lessen  bis 
eflbrts  in  the  cause  dear  to  his  heart.  'In  ISd8  ho  prc«entcd  its  claims 
before  President  Van  Buren,  and  in  1S43  Ed  his  place  in  the  Honse  of 
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R«pro)i«atativ«K.  The  report  of  tW  cominitti-o,  prraentnl  at  thi*  fl 
sion  lij  Mr.  Adams,  itbotild  lie  read  l>j  iTery  student  of  aii1n>iMq|| 
for  tbc  fervor  of  \t»  eloquence  and  tlie  nobUiiy  of  ibe  tmtbs  il  era*- 
ci&t«fl,  Li«al«iiant  Gillias  irae  equally  nnweamd  in  tlie  cshm.  b 
w«K  by  hi«  diligent  nnd  suoccssfal  otHwrvationa  that  h«  sccnml  !>» 
essential  eonfutcnoi;  anil  cod|><Tatioii  of  the  Nary  Dejiarliaeiit,  and  Ki 
the  naval  commit K'Oti.  He  waa  tlie  first  person,  in  tlie  Uniud  Suin, 
who  gave  bis  whole  tjme  to  practieal  astroDomica]  work.  Ue  finl 
published  a  Tolume  of  obeeriations,  prepared  a  catalogue  of  tbe  vUni 
nnd  planned  and  carried  into  effect  the  coDslrnction  of  •  vorfcingob- 
tcnrntory,  in  contrast  with  one  intended  simply  to  Usob.  For  Hm 
ardnous  wur);  he  wsh  v^peoially  gffl^,  |>ossessing  a  woodroos  s<iit» 
nest  of  the  pcroeptivc  powers  of  eye  and  ear.  IVol  Peirce,  after  a- 
amining  his  observations  from  IH3H  to  1843,  givcc  htm  tb«  mmbiI 
place  in  the  long  list  of  ohecrtcre,  living  and  dead,  whose  reaalu  vcr 
critically  and  sc-arahingly  tested  by  lite  so-called  pertooal  tcalr. 
Profs.  Banlett,  Kendall,  and  Walker,  contribated  largely  by  thrir 
labors  to  the  establishment  of  the  institution.  Their  seriee  at  atxn- 
nomical  observations,  their  puMiRaiionis  and  tbc  nliU'  report  on  tn- 
ropcan  oliM-rt'atoiicH,  by  Prof.  Bartktl,  in  1B40,  had  a  poweifsl  inflo- 
ence  in  ruusEng  public  iolereal  in  the  subject,  and,  combining  nik 
other  influences,  produced  the  desired  restdt. 

In  1844  Commander  Maury  was  app<Hntcd  sttporintendtiit  ft  tbt 
DOW  observatory,  awisU-d  by  the  same  officers  who  bad  been  ailachxl 
to  the  Depot  of  Charts.  Under  the  inslmctionof  tbe  Secretary  of  Ibt 
Navy,  the  most  extensive  astronomical  work  was  proposed  is  cau- 
logtiing  the  stars.  The  task  set  before  the  tnlnnt  obsenratofy,  Mid » 
eritto  in  tbe  North  American  Mevicio,  vras  "nothing  less  tbaaaMfD- 
Ing  color,  podtion,  and  magnitude,  to  every  star  in  tbe  beavCDS,  «Wk 
could  be  seen  with  the  instruments,"  With  the  resources  at  the««ai- 
mand  of  the  officers  at  that  time,  it  would  have  nr<)»in-d  a  ceotuir  to 
complete  it.  Tbe  work  wa»,  however,  comnicncvd  of  makii^  a  au- 
logue  of  tbe  stats  down  to  tlie  ninth  and  tenth  magnitDde.  in 
the  first  volume  of  obaervations  was  iasned  trom  tbe  press.  In 
t)iv  obfcrratory  was  fir<t  brought  into  prominmco  by  tbe  idntil 
lion  of  tlu'  newly-disooTcrcd  planet  XcptiiDc.  n  ilh  a  star  of  Labsi 
catslogne  of  179S,  Astronomers  thus  obtained  an  obserratii 
Xegrtnne  made  fifty  years  before,  which  afforded  tbe  means  of  sa 
curat*!  determination  of  its  orbit;  and  the  eupcrinlendent  at  tk 
"American  Kautlcat  Almanac"  was  eosblcl  to  publish  an  epbetixw 
of  the  new  plsoet  two  years  in  advance  of  all  otbtr  parts  of  hb 
manac  In  1 848  the  insthution  first  bore  the  name  of  **  United  Si 
Naval  Obseri-atory  "  insteadof"  National,"  an  honor  justly  due  to 
Navy  IV]mrtuK-iit  which  controlled  it,  and  to  (he  navy  ofScvrs  «b> 
had  charge  nf  its  imerejts.  But  thn  preparation  and  pohlicaiian  c' 
Wind  snd  Current  Charts  absorbed  lite  attention  of  tb«  sopsrintcwi- 
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nt.  Wilh  lite  esception  of  ibo  rqiiatorial  %nA  miinil  oircle^bserv li- 
ons, zone^bservationtt,  and  Kfvi-riil  yviirs'  uiipnbliiilied  work  of  other 
beervere,  rci^alnr  >rtroiiomicul  work  (liil  not  receive  the  prominent 
lt«?ntion  <lomiiiiik-d  for  tliebej't  interests  of  ibp  obsenatory.  In  J 861 
^cuieoaai  Maury  left  bis  position  to  join  tbe  cause  of  tbo  Confcdcruti! 
Utes  of  tbe  South. 

Captain  Gilliss  encoct^oil  to  the  nffiou  in  1961.  Hir  heart  and 
luid  were  in  tbe  work.  He  pubUHhei)  tbe  volume  of  obtierTaiione  tor 
8«1  pmmptl)-  in  1662,  He  gave  detailed  statements  of  the  volumes 
if  observations  be  found  uuprepared  for  the  prc«s,  took  measures  for 
Jn.>ir  publication,  for  the  rrgnlar  and  prompt  i»i(ne  of  nnnnnl  volumes 
rom  the  ottM-rvatory,  and  arruigt^d  tliat  meleoroloffical  observations 
ihonid  fonn  a  part,  of  each  volume.  The  volume  of  observations  for 
8S2  eontAined  a  discusdon  concerning  tbe  longitude  of  Washingtoti; 
I  paper  on  Comet  11.,  tS02,  with  dran'inge  of  tho  romet  during  the 
wriod  of  greatest  brilliannj-;  and  a  platv  illudtratinjf  tin.-  ap})<>aranov 
rf  Man,  n<-Ar  the  oppo:(ition  in  that  yt-tir.  The  special  work  for  1863 
raa  an  investigation  of  the  solar  parallax  from  observations  on  the 
itenet  Mars.  Nearly  11,000  observations  were  ntadu  with  four  tnslru- 
nrntu  during  this  year.  A  tmnsit-circU-  was  also  cnnt||icted  for  to 
mpnive  the  di-rcctire  otiuipmcnt  of  the  obnervntory.  But,  while  the 
kid  was  widening  before  him,  and  when  neither  of  his  three  favorite 
urns  had  come  to  a  successful  issue.  Captain  GiUiss  was  suddenly  re- 
■oved  by  death,  in  ISOO,  from  the  scene  of  his  labors. 

Rvar-Admira!  Davis  wam  pluoed  in  chargi?  uf  the  observatory  in 
1609.  During  tlie  same  year  tbe  great  transit'cirole  was  completed, 
ntd  placod  in  position  in  the  then  west  wing  of  the  observatory.  This 
WMlituted  an  «r3  in  its  history,  and  riiiiurd  it  to  a  more  fittiug  rank 
UBODg  institutions  of  Us  clndf.  The  volumes  of  observations  for  1863 
lad  1  Mi  were  pnbiisbed  in  1S66  and  1866.  Tlie  meteorological  ob- 
KTvations  from  imi  to  IStlT  were  fully  discussed,  a  report  was  made 
B  Interoceanio  canals  and  railroads,  ami  the  regular  routine  work  was 
iHgentty  kept  up.  In  i»61  Kenr- Admiral  Davia  was  onlered  to  take 
omnand  of  the  South- Atlantic  Squadron. 

In  0*97  Rear-Admiral  Sands  became  the  fourth  superintendent, 
Lsd  is  the  prem-nt  ineumWul  of  the  office,  Since  that  time  the  work 
AS  BO  greatly  increase*!  in  all  directions,  and  the  progri.-*s  of  soienM 
emand*  such  an  amount  of  1abi>r,  that  the  limits  of  ttiis  article  will 
■ermit  only  a  brief  mention  of  a  few  of  the  mort  important  portions 
f  tbe  work  accomplished.  One  of  th«  reci>nt  publications  of  the  oV 
lervatory  is  a  "  Manual  of  its  Founding  and  Progress,"  prepared  by 
•roC  Nourse.  We  refer  reiulers,  who  desire  more  extended  informa- 
ion,  to  this  able  aiid  exhanstive  paper,  to  which  we  ure  indebted  for 
Br  fiifts  and  suggeative  information.  Under  ttie  ]>rcsenl  superinlcnd- 
mt,  and  his  efficient  and  cooperative  assistants,  the  observatory  has 
atx  etcsdily  forward,  enlarging  its  boundaries, and  widening  its  field 
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of  visioD.    Till!  L'tirroiii  years  hare  been  ricli  in  K«iiltB  in  the 
work  of  Ui«  iuvlttuiion,  a«  tbe  pDUIalwtl  Tolumcw  of  obBervittioH 
tvsttnioaf.    A  &«w  obaerring-roou  for  the  trannit-circlv  vu 
Id  Uie  weiC  winj;,  and  Uie  mouniiDg  of  lh«  circle  vw  doiu| 
1870.    The  Ubnuy  vfm  removed  to  iLc  room  prcvioualjr 
it,  ftod  DOW  nnniben  moro  than  O.Oin)  Ik'hiiiI  volumes.     Tbe 
Kolar  voli|HWi  of  August  7, 1869,  in  Ami-ric-it,  itud  Di'oembor  SI, 
in  Europe,  were  closely  observed  by  jiartlea  frtitn  the  ufawcrtiUoTj', 
full  rvporta  of  tlieir  observations  were  publisbvd. 

But  tbe  gn<slc«t  acliicrcmctit  toward  raising  tbe  obaerralory 
higher  ruuk  among  Ita  peers  wu  tl>e  saccessful  completion  and  nuot 
ing,  in  tbe  new  tower  and  dome  prvparcd  for  it,  of  tbe  Gre«t  Eqt» 
torial,  in  the  month  of  October  of  ibc  pant  year.  Tbie  aaa^ricw 
event  is  largely  owing  to  tlte  persevering  elTort  of  tbe  MtipvriiilrncliiiL 
After  rcpe»tc<l  rrprreentations  concerning  tJic  necessity  of  tbe  iiutn- 
meut,  CoiigrvNs  made  an  appropriation  of  (50,000  for  tbe  pnipoHi 
The  contract  was  made  in  August,  IP!0,  with  Messrs,  Alvxn  ■ 
Sons,  of  Cambridgeporl,  itlass.  Tliey  iigrvoi]  to  couhtruct  a  r< 
IdeMope,  of  good  definition,  and  of  S«  inches  clear  aperturo,  n^oiuiitd 
eqaatorially^n  tbe  German  plan,  and  supplied  with  all  tlie  ap)>UiucT« 
that  modern  x-imeo  ha«  developed.  They  n>]uiiTd  four  years  lo  MB' 
plete  it.  But  the  optician*  were  ahead  of  their  contract,  nnd  ibtolt- 
een-atory  is  now  rejoicing  in  the  absolute  poBaession  of  tbe  lalii 
instrument  wbidi  has  been  the  object  of  its  ambition. 

The  fliture  work  of  the  institution  will  demand  all  Ita  nsoi 
It  is  itlreaily  in  the  full  tide  of  preparation  for  tlte  observation  of  tke 
coming  transit  of  Venns  in  1ST4,  for  which  It  has  rt-ccivcd  an  *i>pi«- 
priation  of  #150,000.  It  is  looking  forward  to  stJll  more  salisfoctec; 
results  from  the  transit  of  lS8!i,  which  will  be  specially  favorabW  hi 
ob»ervution  on  American  ground,  while  an  opposition  of  Mara,  in  ISIt, 
will  tvst  tlie  power  of  its  new  possession. 

With  thi»  grand  teIii>co|»c  and  it*  equipment,  with  a  junouMd 
made  up  of  oSleeni  who  honor  their  profession,  with  Congress  ttaij 
to  jicrant  all  needful  aid,  there  is  every  reason  to  anticipate  a  ftian 
for  the  United  Estates  \aval  ObM'rvatory,  Itonomblc  to  itaetl^  and  biS' 
orabte  to  the  country  it  represents. 
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THE  MANTIS,  OR  PKAYING  INSECT. 

SPECIE.S  of  insects  known  as  Maniids  belong  to  tbe  order  Orthop- 
tera,  which  includes  crickets,  giasshopp4-r«,  cockroaches, 
etc.    The  foUowiiij;  figure  illustrates  the  ap)>i-arancc  of  one  of 
They  arv  of  bright,  variegated  colors,  and  are  sometinicis  quite  large. 
even  three  or  four  inches  in  length.    Tlie  mantis  lays  itc  «ggi  at  iht 
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end  of  8anun«r,  in  rounde<l,  fragile  ebclls,  which  it  attaches  to  thi- 
branchus  of  trcv»,  and  which  do  not  hatch  till  the  following  soiu'mer. 
Itdiflbn  iu  locomotion  froia  it*  ortboptoroiis  rchttivcs,  wliiuh  travel  bj- 
jomps,  wbile  the  mantis  orawU  tto  »lowly  thai  ita  [inigrcim  ciin  only  be 
■{>pr«ciated  by  careful  and  proltingcd  watching.  Thin  trail  ia  ooit- 
nected  with  nnotbcr  charact«r  by  vhich  the  tnantja  difibra  from  tliu 
fimgoing  groiipts  for,  wlnlo  tht-y  nrv  rcgcturians,  this  insect  u  carniv- 
Oioas,  aod  ita  insidiouit  inovciuviits  urc  ]>:iit  of  the  policy  by  which  it 
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eaptures  the  rariona  crealurea  npon  which  it  feedai  But  tlie  mantix  is 
not  only  a  carnivore  which  Uvea  by  killing  and  devouring  other  iusects, 
it  ia  ulto  a  creature  of  the  most  qaarreliome  disposition ;  m  foct,  it  is  a 
ferocioos  cannibal.  If  two  of  tliciw  insects  bo  shut  up  together,  they  en- 
gage in  a  desperate  combat;  they  deal  each  other  blows  with  their  front 
kga,  and  do  not  leave  off"  fighting  until  the  stronger  has  sucoeeded  in 
rating  off  the  other's  head.  From  their  very  birth  the  larv«  attach 
each  other.  In  thc^ir  contests,  the  male,  being  smaller  th.'in  the  feninle, 
i*  often  ibe  victim.  This  pugnacity  of  thu  mantia  is  the  source  of 
amuscmtmt  to  children  in  China.  Two  mantids  are  chut  up  together 
is  a  bamboo  cage,  and  the  yonng  heathen  view  vrith  delight  the  inevi- 
table bftttle,  and  the  resulting  cannibal  feast. 

And  yet,  whik-  ili*  inoffeneive  orthopterous  brethren  have  got  hot 
Tittle  cndit  for  their  virtues,  and  are  generally  reviled  as  nuisanoca, 
ihia  atroeioos  little  savage  has  had  the  fortune  to  acquire  a  pc«uliar 
t«p«itati<m  for  wisdom  and  Baintliness.  for  thoaaande  of  years,  and  in 
all  partD  of  the  world,  it  has  borne  this  character.  Tlie  cause  has  been 
that  it  habitually  aftrames  an  attitude  that  appears  devotional,  and  it  was 
■ippoAed  to  spend  a  largti  portion  of  its  life  !n  prayer.  Settled  on  th« 
gronnd,  it  raises  its  head  and  thorax,  clas[>s  together  the  joints  of  Ita 
frmit  legs  (see  cnl),  and  raises  them  as  if  in  8ti]>plication,  and  remaioa 
fai  this  posture  for  hours  together.    To  our  illogical  and  sn|)er8titioua 
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forcfatticn)  wtlat  cuul4  Ute  upnUaed  aod  crOMed  »rnis  indicMfl  bat  B ' 
Mtiludc  of  dovolioii  ? 

Ttie  oame  mantU  (divinor)  wss  given  to  this  iofteot,  H  u  nil, 
by  the  Grades,  in  Mcordnncc  vritli  tht<  ti<>tti>n  ili:ii,  vhon  tbe  emivt 
aaanmw  it«  peculiar  KtllimK-  of  mc^liuiiuD,  it  i>  engnged  In  tbe  em- 
tvmpUUon  of  ftiturity.  N'stnraliaU  have  encouraged  tbe  au]>pniitin 
by  giving  uamcs  to  tbe  difier«Dt  epocics  which  imply  aome  Iciad  of 
siaotity ;  thiH,  vo  hftrc  Mnntis  orxtoria,  Mnnti«  r(^'li);ioBa,  JUaiiiJA  t»- 
pcretilioflu,  otc.  With  tl>c  Frencb  il  in  the  Prcga-Dit^g  (that  pnrt  ic 
6nd),  1^  PrC«b(>nr  (tlio  preacher) ;  with  tbe  GermaDa  it  i*  Oottoi» 
bclerin  (worshiper  of  God),  wbilo  the  Englieb-spcnidiig  natioDihare 
dubbed  it  the  Praying  tnsoet.  Tlw  luuava  fitmilisrly  givon  to  it  in 
Snutbcni  Euroi>«  ari,!  ixiffieieiitly  expreasive  of  tlie  veQcratton  rith 
which  it  in  regarded — min,  saint,  supi>liant,  mendicant,  «to.  "  In  Uw 
ojcs  of  the  Langnedoo  peasants,"  ttays  Figiiier,  "tite  MantU  reli|^ou 
is  held  Kacr«d,  and  they  firmly  believe  that  it  poTfomia  its  derotiooL" 
Mr.  Spicer,  writing  in  Scienf*  Omtlp,  reniarlea :  "  Nor  wa«  thia  foeUag 
of  vviii'ration  eonflned  to  tlii>  nattooH  of  Enrope,  At  tlie  preoeot  day 
(and  donbtless  it  was  tbi>  »anic  in  old  time*  alto)  a  Mantis  is  an  ob^Ml 
of  worship  witli  «!rtain  trilMM  of  North  Africa."  S)>annat]D  also  tell* 
us  ("  TravitU  in  Africa  ")  that  "  in  the  aoutheni  pari  of  the  ranw  eoatt 
nont  it  is  venerated  by  the  Hottentot«;  and  that,  should  one  of  time 
Insects  chance  to  settle  on  an  iBdiridoal,  h«  is  looked  upon  in  tbe  H 
of  a  saint,  and  aa  apoctally  farorsd  by  Houvcd,** 

That  the  atiperatition  ahould  have  gone  to  greater  leogtfas 
mere  in&renoc  watt  nntnrnl :  oomebody  waa  certain  to  make  the 
0|>oii  his  month  and  give  audible  expression  to  bis  devout  aentinMats. 
Of  course  we  should  e:ipect  this  in  the  middlv  ages,  when  credulity 
was  unbounded,  and  there  wax  a  univerMil  twUef  in  the  Mtni-divtaa 
nature  of  this  wiokc<l  bug.     "  Tlie  gn-at  Saint  Francis  Xarier  ia  aud 
to  have  held  a  conversation  with  one  which  be  came  moron  In 
and  to  have  induced  it  to  chant  a  hymn ! " 

Dr.  James  Mann,  author  of  thi-  "  Guide  to  the  Knowledge  o 
and  who  yriv*  for  Nome  yeara  aopcrint<.-ndent  of  education  in  the  prov- 
ince of  NatsI,  South  Africa,  has  written  a  rery  interesting  aooonnt  of 
the  insects  of  that  region,  which  was  published  in  tbe  IntttUetual  0^ 
MTiw,  and  from  that  article  wc  quote  tlw  following  pasaago  legardin; 
the  mantia,  from  which  it  will  he  seen  that  the  iUMTct  ftill  ooituivet  to 
keep  itp  its  theological  reputation :  "  Of  orthopterous  Natal  inaeeta,  tho 
large  green  mantis  is  certainly  a  Oistinguisbod  chief.  He  ia  a  very 
rcmnrkahle  fellow,  powerful  alike  upon  wing  and  log,  but  much  given 
to  (ita  of  lethargy  and  brown  Ktudy.  Hia  traditional  religions  exc^ 
cisc,  indeed,  is  simply  a  lying  in  wait  for  wlial  the  god*  may  scml  in 
tbe  way  of  food.  lie  fixes  bimself^  ba  if  in  rapt  contemplation,  upon 
■omc  convenient  stalk  or  loaf,  and  then  bends  up  his  cheat  and  ahont 
ders  into  an  almost  erect  position,  presalng  together  his  arms  in 
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looking  well  ont  bi-foru  htm,  with  the  palpi  of  bis  lips  slighil^ 
Tibrating.  In  this  expectant. mood  he  slloitH  liiiuK-lf  to  be  t-oaxvd 
with  the  ^gcr,  roeroly  staggering  bactc  «  pac«  or  two,  waA  fixing  his 
goi;gle-pye8  npon  the  biped  who  vouchsafos  tbis  pergonal  attention. 
if  hv  lightB  upon  n  pcrpcmiioular  window  or  wall  when  in  this  vein  of 
*  rdigiouR '  ecstuy,  he  seeniH  to  remain  for  houni  logrthor  without 
motioD,  but  all  the  while  he  mounts  iiQpi.'rceptibly  up  am]  up  niiiil  he 
reaches  tho  ceiling  or  roof  which  limits  the  chnmber  in  the  upward 
iIin'<!tion.  Tti«  closest  watching  iloi-*  not  show  how  this  most  gradual 
of  all  eliiubinga  ta  accomplished.  Kut  u  limb  ean  he  necn  to  move, 
fet  up,  miDUte  afWr  nunute,  be  glides.  It  is  while  be  is  in  theve  fiu 
of  eip«ctant  covtasy  that  he  sei»-H  his  prey.  lie  is  essentially  a  car 
nivorooi  feeder,  and  potmcts  ■t■^althily  upon  any  iinwuy  insect  that 
I  tettles  within  convenient  reach,  seizing  the  victim  between  hia  upraised  i 
<  kfHB,  and  fixing  it  there  between  the  row  of  spikoktswithwliich  these 
prehensile  limbii  are  fringed.  After  n  deliberate  inspection  of  tho 
Domel  held  in  this  po«ition,  be  goes  to  work  with  his  jaws,  ,  .  . 

**  It  was  the  author's  fate  npon  one  auspicious  occasion,"  write* 
Dr.  Kann,  "to  watch  one  of  these  'religious'  insects  engaged  in  a 
remarkmbly  appTopriatc  occupation.  A  dignitary  of  tho  NatuI  Church, 
who  has  since  made  some  iioi»  in  the  world  (Bishop  Colenso),  was, 
one  warm  summer  efening,  wilh  all  the  windows  nnd  doors  of  bia 
chapel  open  to  the  refreshing  brrcicc,  preaching  hy  riindlc-light,  when 
'  kbvgc  green  mantts  whixwd  into  the  aseembly  and  perched  himself 
1  npon  the  pttacher's  white  neckerchief;  and,  first  folding  bis  arms  into 
the  prayerful  attitude,  he  raised  his  ehe^t  and  shoulders  into  rapt  at- 
tention, turning  his  goggle*  from  side  to  side,  and  following  respon- 
itTcly  each  motion  of  the  spectacles,  that  glanced,  now  on  this  hand 
and  now  on  that,  from  above.  He  remained  fixed  in  this  convenient 
pontion  until  properly  dismissed  with  the  rc«t  of  the  congregation  at 
the  close  of  the  sermon,  and  he  did  not  even  then  depart  at  once,  being 
puzzled  and  daggered.  In  all  prohnbility,  by  some  of  the  novel  do> 
trines  he  bad  been  listening  to." 

c 

^^T^VR  by  year  tho  word  "Evolmion"  becomes  difliised  more 
JL     widely  through  onr  literaturr,  and  the  centra)  idea  which  it 

implies  grows  fniniliar  to  an   everincreaslng  multitude  of  readers. 

We  have  wilntssed  within  the  last  few  years  a  man-elous  awakening 
,  of  interest  in  the  minds  of  the  public  generally  to  questions  of  science, 
(snd  it  so  happens  that  a  discussion  of  tbc  doctrine  of  Evolution  haa 
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b«on  more  or  le^s  <lire«tlf  involved  in  tLo««  departmenu  of  SdBflfl 
and  I'titlosojjyhy  wliicli  havo  daring  thia  period  roccircd  tb«  Itt|M 
ekare  of  popaUr  attouliOD.  m 

IVrhapH  ihc  grca(««t  im{>ctiiB  waH  given  lo  tbe  itprcix]  of  d 
dootriuu  about  founecn  years  «go,  by  Ui«  ]iutilicatioD  of  3Jr.  DonrinV 
iio«'  celebrated  "  Origin  of  Speciw."  This  volome  bas  bt-eu  folKiwcl 
by  quite  a  library  of  works  and  mirinotnt  on  thv  suao  sabjeot — |>art1y 
soivtilifii;  sikI  fmnly  jioptdar.  Prom  about  the  mow  date  also,  Ur. 
B«rbi'rt  S|>«Docr  has  be<ei)  engaged  in  eyeU'inatically  Wuliorating  tb« 
priucipleB  of  an  nll-comprehfosiTe  Evolution  I'hilosophy,  and  the 
reanlt«  of  bin  grniun  and  labor  arc  now  nndonbt«dly  iafluenciug  tlw 
tbonghu  of  a  rapidly-widening  circle  of  readers.  BoUi  in  tliis  coun- 
try and  abroad,  the  doctrine  of  Evolotion  is  gradaally  bni  «tircly 
gaiuiog  groiiod  among  tlie  moat  reflective;  and,  .illhougb  many  other 
wrilvrw  have  1>can  more  or  leas  iafluential  in  determining  thia  r«sa3t,  it 
ha*  1>c«n  ill  the  main  brought  about  by  the  tvo  above  mi''Diioa«d. 

Evolation  implies  contitmity  and  uniformity.  It  teoohea  M  lo 
look  upon  oventu  of  all  kinds  oe  the  product*  of  oontillaoluly-o])e^ 
nting  (lauM-H — it  recogniiM^it  no  onddon  break*  or  eauselcGS  BtoppagH 
m  tbtt  sequence  of  natural  phenomena.  It  equally  implies  tltat 
rat  events  do  not  vary  spontaneoosly.  It  is  a  philosophy 
deals  with  natural  pheDomana  in  tlwir  widest  sense ;  it  embracea 
the  prevent  and  t)ie  far  distant  past  It  sevka  to  nsson)  ns  that 
prop«nie«  and  tendencies  now  nianifcat  in  our  surrounding  world  of 
things  are  in  all  respects  similar  to  those  which  have  cxist<-cl  in  the 
past.  Without  a  basis  of  this  kind,  the  Evolution  hypothesis  would 
1(0  a  more  idle  dream.  Uniformity  is  for  it  an  all-pcrvndiog  neces- 
sily.  Starting  isnxa  fiicts  of  daily  observatioD  ant]  ^m  scientific 
experiments,  the  properties  and  tciKleuoles  of  things  are  »ot«d  and 
groiipod ;  while  philosophers,  using  the  koowlcdge  thne  jj^'i"^,  *ce): 
to  trace  back  the  progress  of  orcnta  atKl  show  how  this  cotD]^ 
world  hua  gradually  I>oen  derived  from  a  world  of  more  and  more 
simpU-  oompoeiiton.  Wo  are  tAben  baok  in  imagination  even  mn 
farther.  Wo  are  referred  to  a  primal  bam  or  nebnia — as  the  gigan' 
germ  of  a  futun-  Cnivorsc.    This  wa«  the  conctpiion  of  Laplace. 

But  whether  we  follow  the  ]>bilo80pher  in  liU  Iwld  spocalatioi 
oonccnilng  the  past,  or  listen  to  tbe  biologist  making  his  prcd>cti< 
concerning  the  future  stages  which  the  germ  of  a  givcu  animal  w! 
pass  through  in  the  progress  of  its  evolution  —  in  each  case  the 
"uoiforuiily  of  Nature"  is  tacitly  assumed.  This  MMumption  und< 
lies  almost  all  our  thoughts  and  actions,  even  in  everyday  life.  A 
without  such  a  belief  in  the  Uniformity  of  Nature,  science  would 
imposgibl(v— the  very  idea  of  it,  in  fact,  could  never  have  arisen.  In 
its  ahsence  vre  could  nHthcr  fathom  the  past  nor  illumine  Itio  fnlum 
As  Mr.  Jlill  said' — "Were  we  to  suppose  (what  it  ia  perfectly  possi- 
>  ■■  St*wi>i  of  Logic,"  stub  edHion,  toL  il,  ^  90.  ^H 
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VU  to  imigiiic)  lliat  tbo  prvtw-'nt  order  of  l1u>  iinivcrs);  were  l>roiif;ht 
1«Mi«iid,  and  Lbat  a  ohaos  succeeded  iu  which  th^ro  was  ii<>  fixnd 
sncoesBWD  of  evente,  Bud  the  past  pare  no  assurance  of  the  future,  if 
a  human  being  wrc  luiniculonxl}-  kc^pt  alive  to  witocoB  this  change, 
he  anrt'Iy  would  noon  ctaur  to  bulit-vc  in  any  uniformity,  the  uniform- 
ily  itaelf  110  lunger  existing." 

It  is  true  that  in  oarlier  times  no  absolute  belief  in  tlie  uniform- 
ity of  Nature  existed,  even  among  the  s«Iect  few.  The  Greek  pIiilo»- 
ophvni,  inoluding  AriMollc,  recognized  "  chuncu  "  and  "spouiantily" 
»  finding  a  definite  place  in  Nature,  and  to  iliis  extent  tliey  were  not 
sar«  that  the  foturo  wovld  resemble  the  past.  But  as  we  Itare  be 
come  more  familiar  with  a  wider  range  of  natural  phenomena,  and 
witJi  tbvir  mutual  retntionit  or  urdvr  of  appvarance,  «o  bav  the  con> 
ception  of  chance  or  spontaneity  disappeared  from  the  seientific  tiori- 
son — driven  out  of  the  Geld  by  the  steady  advance  of  Law  and  Order. 
Tho«o  who  embrace  the  Evolution  philosophy  arc  foremost  in  tbie 
Opinion — Oivy  belii^ve  that  no  effects  of  whntmevcr  kind  cnn  occur 
witliout  adequate  causes,  and,  tiie  conditioiiM  being  iiioiiliir,  lliiit  the 
•ame  results  will  always  follow  the  action  of  any  given  cause.  Their 
whole  creed  i«,  in  fact,  preeminently  based  tipon  this  assumed  uni- 
fomiity  of  Xaturtt. 

Till-  present  is  essentially  a  time  of  transition  in  matters  of  opin- 
bn.  Men  who  have  been  odncated  in  one  system  of  beliefs  are  gradu- 
ally being  converted  to  another,  because  the  new  system  is  thought 
to  be  more  harmonious  n-ilh  the  observed  order  of  nnturul  plii'iiouK'na. 
This  baa  been  the  case  even  with  the  chief  exponents  of  Evolution. 
!niey  have  themselves  had  to  unlearn  much  which  they  had  previ- 
onaly  Icnmcd.  The  doctrine  of  Kvolutiun  lias  thus  been  developed 
only  by  the  «acrifice  of  many  previous  early  beliefs  and  modeii  of 
Ihooght.  Hut  it  often  Ijappcns  that  an  old  belief  will — unknown,  per- 
h*p«,  to  the  person  himself — leave  decided  traces  of  its  previotis  inBu- 
Otoe,  and  thus  prevent  for  a  time  the  full  realixntion  of  all  the  logical 
cooseqnencca  of  new  views.  Tliis  vesiige  of  the  old  state  of  opinion 
or  habit  of  thought  is,  more  especially,  apt  to  remain  in  directions 
where  unexplained  facts,  or  strong  prepo«8esiiion>  and  prejudices,  bar 
the  way.  Some  modes  of  this  ino»u»istctiey  may  become  obvious  to 
one  worker  or  thinker,  and  some  to  another,  according  to  the  partioa- 
lar  direction  which  his  in  vest  ii;at  tons  or  thoughts  may  Itare  taken ; 
and  such  inconeicti'Dcic*  should  )>e  pointed  out  as  they  present  tban- 
selvcs.  So  that,  with  the  view  of  strengthening  an  hypothesis  which 
I,  in  common  with  so  many  other  workere  in  science,  believe  to  be 
true,  I  now  venture  to  allude  to  certain  apparent  anomalies  in  the  de- 
clared opinions  of  the  movt  prominviit  upholdent  of  the  doctrine  of 
Ercdntion  in  this  country.  It  seeinH  all  the  more  desirable  that  this 
■bould  bo  douc,  since  the  inconsistencies  may  be  easily  shown  to  ho 
wholly  uncalled  for,  and  to  involre  sundry  unscientific  oonoef>tioiw. 
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YpI  the  niodi6<^ation%  of  opinion  wbifh  appear  to  W  dMnaD4«3,  OB  tbo 
ground  of  fact  as  well  an  od  th<-  ground  of  n-iiNon,  will  necewiute  very 
considerable  and  alinoct  rvvoluttonu-jr  chuigtix  in  tbe  sc«ept«d  code  of 
biological  doctrine*. 

An  rxiuninittion  of  the  facts  of  adenee  g«nenlly  and  of  rsrimc 
OTprjnlay  pheuout^na  teachts  iis,  according  to  lb«  ETOluttonivt.  ibtt 
matt«r  of  tUITereut  kiods,  situated  as  it  is  and  hasbven,  gmduillj 
tends  within  certain  limits  to  become  more  and  more  complex  tn  iu 
internal  and  pxtcriial  oonrtitiition.  Coiiplinjf  this  cooclosion  with 
vnriouH  aMroiiomical  data,  with  goological  data,  and  with  fart4  d^ 
rived  from  the  «iidy  of  the  past  forms  of  Life  npon  oar  globe,  the 
Evolutioniist  essays  to  penetrate  throuijh  the  long  rbta  of  br*geM 
ages,  till  he  may  rc«t  his  epectilatire  gate  npon  a  va*t  rotating  nefco- 
lar  ma««  of  gaweouti  mattor,  of  comparatively  simple  though  unknon 
const  it  tttion,  from  which  he  auppowti  our  Universe  to  hare  been 
slowly  evolved.  Without  futile  quesUontofES  as  to  the  explanatio*  or 
cause  of  the  existence  of  the  nebula,  without  specnistion  aa  to  wblt 
simpler  or  more  t-ompli^x  matter  may  Iisive  immrtliBtdy  preceded  It,  k 
is  obvious  that  wc  may  for  our  own  eonvcnit-nco  take  up  its  imagi- 
nary existence  at  any  stage.  Tliough  we  mnst  be  &e«  to  admit  that  ia 
concentrating  onr  attention  upon  this  nebular  stago,  or  tipoii  any 
other,  we  arbitrarily  break  into  a  mysterious  cycle  of  existence  whow 
CauM  i»  to  as  unfathoniable.  It  is  iMitlIe!»  for  my  purpose,  iiowenr, 
to  aliempt  to  conceotrate  the  reader's  attention  upon  a  perio>l  so  re- 
mote ill  the  history  of  our  TJtuTers&  The  primordial  nebula,  as  it 
cooled  and  condensrd,  acquired  a  more  rapid  axial  rotation  :  msMC* 
were  gradually  thrown  ofT  from  its  circumferenoo,  and  these  to  their 
torn  condensed  iiiio  rotating  spheroids,  which  contintied  to  cimilais 
round  the  parent  mass  in  elliptical  orbits.  Assuming,  then,  with  tbe 
Evolnlionist,  that  onr  own  planet  had  a  past  history  of  this  kind,  we  nnst 
also  a««Hme  that  it  gradually  changed  from  a  gaseous  t<>  a  fluid  state 
before  beginning  t^i  solidify  by  the  fi>mintion  of  a  super^cial  emst— « 
crust  which  gradually  thickeued  as  the  fervent  heal  of  it  and  of  the 
fluid  nucleus  abated  by  hcat-m  dial  ions  into  space.  TTnttl  this  stags 
of  till-  Karih's  liisiory  had  been  far  advanced,  no  Living  Thing*  could 
have  exiited  upon  its  surface.  "Henoe,"as  Sir 'William  Thomson 
■aid,'  *'when  the  Earth  was  first  fit  for  life  there  were  no  Brfa>( 
things  on  it.  There  wrre  rocks,  solid  and  disintegrated,  water,  air  all 
round,  warmed  and  illuminated  by  n  brilliant  sun,  ready  to  beeome  a 
garden."  Living  things  must,  however,  have  appeared  upon  its  sur- 
faoe  at  some  very  remote  epoch,  since  their  remains  are  to  be  (bond 
br  down  in  the  mcks  which  at  present  constitute  ita  crost.  Bat  bow, 
It  must  be  asked,  is  the  first  appearance  of  living  matter  upon  th« 
earth  to  W  aeoounlcd  for? 

W«  should  rot  needlessly  invoke  an  abnormal   act  of   Creative 
■  IsMgcnl  IddnM  tt  Metiiae  «f  BriUifa  JLMMladtoi,  .Vafw^  Xvffox  t,  ISfl,  p.  HS. 
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Power,  wo  must  not  «v«d  resort  to  a  "  moss-grown  fra^^cnt  from 
the  ruiiu  of  aiioLbor  world,"  uiiln>ti  it  iu  rcitllj-  nece«»Arf  to  invent 
•onit:  Hucli  hfpotbeai*.  Now,  the  £volntioniel  repudiates  tbd  ootion 
of  Creation  !n  it«  ordinary  m-iisv ;  lie  tx-liiMon  t)iat  tlie  operation  of 
natural  causes,  worliiug  in  their  acouatouied  manner,  wan  alone 
qoitc  adequate  to  bring  into  eiiEtence  n  kind  of  matter  prestpjiting  a 
lutw  order  of  complexity,  and  displaying  the  phenomena  which  we 
ItaTB  gcm-raliw.'d  under  the  word  "Life."  Living  mntter  is  thua 
tnpposed  to  have  ooine  inti>  being  by  the  further  opcmrioD,  under 
new  condiUonB,  of  the  same  agencies  ae  had  previously  led  to  tho, 
fonnalJon  of  the  variotu  inorganic  oonstituente  of  th«i  earth's  craat— j 
*acb  mineral  and  Mlinv  substance*  ns  we  tnv  arouud  uh  at  the  present ' 
day.  What  we  call  "Life,"  then,  is  n-gardcd  as  one  of  tb";  natnral 
result*  of  the  growing  complexity  of  our  primal  nebula.  So  that,  in 
aeoordanee  with  this  view,  we  have  no  more  reason  to  postulate  a 
miracaloue  interference  or  exereise  of  Oreatire  Power  to  account  for 
the  evolntion  of  living  matter  in  any  Buitablc  portion  of  the  CniverBU 
(whether  it  Iw  on  this  earth  or  elHewhcri.*),  than  t<>  explain  the  tip* 
pearanee  of  any  other  kind  ot  matter— the  magoetio  oxide  of  iron,  for 
inataoce.  So  far,  all  thorough  Evolutionists  arc  qoitc  agreed.  Thia 
i>  the  view  of  Spencer,  Lewea,  Huxley,  and  other* — poHvibly  of  Dar- 
win. I  »ay  poiwibly  of  Darwin,  becaime  ud  tliia  Hnbject  it  so  h3]>pena 
that  the  language  of  this  most  distinguished  exponent  of  Evolution 
I  ■  more  than  usually  tinctured  with  a  previous  point  of  view.  Speak- 
ing of  the  probable  com  men  cement  of  Life  upon  onr  globe,  Mr,  Dar- 
win says  ' :  "  I  believe  that  nnininls  have  descended  from  at  most  only 
four  or  five  progenitors,  and  plantu  from  an  equal  or  lesser  number. 
Analogy  would  lead  me  one  step  farther,  namely,  to  tlie  belief  that 
all  animals  and  plants  have  descended  from  some  one  prototype.  ... 
^Mre  i»  grandi-nr  in  this  view  of  life,  with  its  several  powers,  having 
b««li  originally  breathed  by  the  Creator  into  a  few  forms,  or  into 
one;  and  diat  while  thiti  planet  has  gone  cyeling  on  according  to 
the  fixed  law  of  gravity,  from  so  simple  a  bej^nntng  endless  forms, 
moat  beantifnl  and  most  wonderful,  have  been  and  are  being  evolved." 
Taking  into  account  the  phraseology  made  use  of  in  the  above 
qaotntion,  we  have  little  difficidty  in  recognizing  the  vien'S  of  on 
Erolutionisi,  ilwarfed  and  moditictl  though  they  arc  by  an  ultimate 
appeal  to  a  Creative  act  only  a  little  less  miraculous  and  singular 
than  the  mythical  origin  of  our  reputed  ancestors — Adam  and  Eve. 
Some  existing  nstoralists  may  perhaps  contend  that  Mr.  Darwin 
OQght  to  hove  kept  more  elowly  tij  the  Moiiaie  record — replaciog  bia 
OIK*  primordial  form  by  a  dual  birth  of  male  and  female,  without 
whose  mutual  influence  no  "  biological  individuals"  can  in  their  opin- 
ion come  into  exif4ence.  Such  a  supponition,  it  is  true,  would  be  as 
aotiqosted  and  voneocssary  from  the  Evolutionist's  point  of  view  as 

^k  '  "IM^a  of  Spvdox."  tixA  cdliion,  187t,  pp.  4M,  4tO. 
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is  the  whole  t)Oti6n  of  life  baring  been  originally  "breathed"  intfl 
one  or  more  organic  forms.  Mr.  Spcmocr')!  Imigtuigf  i^  hkpfiily  fn^ 
from  both  these  defect*:  ho  ni-itliiT  uitcs  the  phraseology  of  ilie  Cn«- 
tivB  hypotheitt^  iior  doe*  he  adopt  a  definition  of  biological  **  tadi- 
Titluality,"  at  variance  with  the  ETolulJon  phiIo«opbT.  Ue  distinctljr 
teacheii  that  living  matter  mast  have  been  at  first  fonnlen,  and  that 
mnltiplitation  would  havo  taken  place,  to,  among  the  lowcat  fomtt  of 
the  present  day,  exoln^Tely  by  agamlo  metfaoda  —  nay,  morc^  he 
leachea  that  living  matter  mast  have  been  the  gradual  product  or 
outcome  of  anteccdont  material  combinatioDs.  "Constnied  in  teiKf 
of  erolntion,"  he  aays,'  "  cvitj  kind  of  being  is  confioired  ••  a  piv4- 
not  of  modifications  wrought  by  iiiaeasible  gradationa  on  a  pre- 
«xl«tiug  kind  of  being,  and  this  bolde  fully  of  the  rappowd  '  e«ai- 
menc«meDts  of  organic  life,*  as  of  all  enhseqnent  doTelopmenU  of 
organic  lifo."  Bnlonthc  ']uciili»n  whethvr  tb«  proccM  of  Arehebioiii 
(lift-evolution)  \»  likely  to  have  occurred  oooe  only,  as  Mr.  Darwin 
seenta  to  hint,  or  in  mnltitndiiioua  ccntrea  scattered  over  the  earth's 
enrfacv,  Mr.  Spencer  makes  no  definite  Matcnicnt.  Tho  tatter  briici 
would,  however,  be  enlirel}- in  accordance  with  hi«  gt-nural  doetrine; 
and  we  aeem  all  the  more  entitled  to  infer  that  Mr.  Spencer  inclines 
to  cbe  notion  of  a  multiple  occnrreooe  of  Arcbebiona,  both  io  spac* 
and  in  time,  since  ho  docs  not  reject  the  pOMiUHty  of  it«  oocorrene* 
in  our  own  day.  Granting  "that  tbe  formation  of  organic  matter  aad 
the  evolution  of  life  in  its  lowest  forms  may  go  on  under  existing 
cosmical  conditions,"  hit  believM  it  "mora  likely  that  the  formatKia 
of  ffooh  matter  and  of  such  forms  took  place  at  a  time  when  tbe  beat 
of  the  earth's  surface  was  falling  throuf^  tho^e  ranges  of  tetnp«imUra 
at  which  the  higher  organic  componndaarennstable."  Bat  coDcltuionl 
which  we  are  only  able  co  infer  fh>m  the  wrltinga  of  Mr.  Spencer 
have  been  distinctly  enunciated  by  Mr.  O.  H.  Lewes.  In  a  critieiai 
of  the  "  Darwinian  Hypothesis,''  he  very  forcibly  pointed  oat  thai  il 
is  quite  oompatibh-  wiih  the  hypothe«ia  of  evolution  to  admit  av^ 
rioty  of  staning-points  for  tlie  fonaiation  of  living  matter,  and  far  coa- 
sequently  laid  down  in  principle  a  very  important  extenaion  of  lbs 
Darwinian  doctrine,  in  its  application  to  higher  orgaausms.  Us 
says:  *  "  Although  observation  reveals  tbnt  the  bond  of  Idnsbip  don 
really  unite  many  divergent  forms,  and  the  principle  of  DcKcont  with 
Natural  Scleciion  wilt  accoimt  for  many  of  tbe  resemblances  and  dif- 
ferences, there  is  at  present  no  warrant  for  aasuming  that  all  resem- 
blances and  difTerencM  are  dne  to  tlil«  one  eanx-,  iiitt,  on  the  contrary, 
we  are  justified  in  assuming  a  deeper  principle  which  may  be  tlioi 
formalatod :  All  the  complex  organisms  are  erolred  fhiro  oigancnas 
less  complex,  as  the«e  wero  uvvtved  from  simpler  forms :  tbe  Ibk 
which  unites  all  organisms  Is  not  always  the  common  bond  of  heri- 
tage, but  the  wtiformitj/  of  orffanie  tawt  ofting  tmdtr  vmifontt  c<mJi- 
■  "  FHneiplet  of  Btologj,"  tcL  A,  Appcndll,  p.  483.         •  fbr^ifU,  AMn-,  IBM. 
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fnmw.  ...  It  IK  thcTcforc  voiitirtcnt  willi  iIh;  by[h)tliCKU  nf  Kvoln- 
Uon  to  admit  u  vunet)*  of  ori^is  or  Htarl.in^^-pomla,"  In  thiit  paper 
Ur.  LewcH  dUtinotly  postalates  th«  probability  of  a  repetition  of  th« 
process  of  Arcbebtotis,  wberevcr  the  ondiiioDs  wire  favorable,  and 
though  he  eays  nothing  against  the  continonucv  of  t^ucb  »  procvsH  iu 
the  prtV4-nt  d;iy,  nritbor  dovH  be  dwell  upon  it  ah  a  probability, 

Prot  Huxley's '  opinions  on  the  eubjecl  of  ArchcbioBia  are  very 
dmilar  to  those  of  Mr.  Spencer,  n-ith  tho  exception  that  he  eeems  moto 
stroD^iy  oppoHcd  to  tbo  notion  of  ilit  occiirroiipp  at  the  prrscnt  day, 
and  it  w  to  this  aspect  of  tbc-  (]ue»tioii  tliat  I  would  now  direct  the 
reador'a  iittcnlion.  Why  ahould  meo  of  nnch  acknowledged  luninenco 
in  matters  of  Pliiltmoptiy  and  Science  aa  Mr.  Hcrbi-rt  Spencer  and 
Prof.  Hiucley  promulgate  a  notion  which  seems  to  involve  an  arbitrary 
inlriDgemenC  of  the  uniformity  of  Nature  ? 

They  vonld  both  b»ve  ns  bclii^vu  that  living  matter  cnme  into  W 
ipg  by  the  operation  of  natiirid  cau^s — thiit  is,  by  tho  tinliindercd  play 
of  natural  affinitic*  o|icratiDg  in  and  upon  matter  wbielt  had  already 
acquired  a  certain  degree  of  molecular  complexity.  They  believe  that 
the  simpler  kinds  of  mineral  and  crystalline  matu-r  continue  to  come 
into  b«ing  now  as  they  have  ever  done;  nay,  more,  they  In-Iicto  tliat 
tbc  higher  kind  of  matter,  originally  initiated  by  the  operation  of  nat- 
vra]  causes,  continues  to  grow  both  in  animnl  and  in  vegetal  forms, 
flolely  under  similar  infiucnees,  mid  yet  they  consider  tlifnifclves  justi- 
fied io  supposing  tlial  natural  eausLit  arc  now  no  longer  able  indepcn* 
dently  to  initiate  thia  higher  kind  of  matter  (protoplasm).  We  find 
Prof.  Tyndall'  also  affirming,  in  the  most  nnhesitating  language,  the 
ultimate  similarity  between  cryHtnllim'  and  living  matter:  affirm- 
ing tlutt  all  the  various  structures  by  which  the  two  kinds  of  matter 
may  be  represented  are  equally  the  "  results  of  the  free  play  of  the 
forces  of  the  atoms  and  molecules  "  entering  into  their  composition. 
And  be,  too,  woald  have  tm  h<-li<-ve  that,  while  ditTt-rciiecs  in  degree 
of  molecular  eomplexity  alone  separate  living  from  not-living  matter, 
tbc  physical  agencies  which  promote  the  growth  of  livmg  matter  are 
now  incapable  of  causing  its  origination. 

Wliy,  wc  may  fairly  auk,  should  a  supjiOMd  dilTcrcnce  he  erected 
by  Krolutionisls  between  Origination  and  Growth  in  the  case  of  living 
matter,  while  no  one  dreams  of  making  any  such  distinction  in  refe^ 
ence  to  crystalline  matter  ?  Is  it  true  that  the  process  of  growth  dU^ 
lers  from  the  proccM  of  origination,  and  if  **>  tn  what  res pe<^tK  ?  Philo- 
fopbically  ([leaking  there  is  little  difierence.  Take  tbc  case  of  tho 
.fiinnAtion  of  the  "silver  tree,"  cited  by  Prof.  Tyndall.  A  weak 
!  gilraiiic  current  is  passed  throngh  a  solution  of  nitrate  of  silver,  and 
simaltaneonsly,  in  a  fir«t  inorotnent  of  time,  a  number  of  molecides  of 

*  "  liuiqtunil  Addnn  at  UcMiag  of  Britltb  JUiocUtioo,"  Ki*»r*,  Scptmber  IS^  ItTO, 
>40(. 
m^  "  PragdMtt*  ef  Solene^"  fourtb  vdltion  (letS),  pp.  85-8T,  sad  1  W\n. 
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oxygen  and  of  nlvcr  bogiu  to  aggregate  independuiilj  inu>  crystMt^l 
oxide  of  sUver;  to  a  xecoftd  inoremeut  of  time  the  opcratiou  of  lf| 
eauue  caum^x  produces  tjinilar  results,  only  dow  \>*n.  ol  ibc  new  crjv 
tnllioe  matter  forma  in  connection  with  tlic  prcfixutiog  germs  of  ctyt- 
lals,  tbongh  part  of  it  may  «tUl  aggregate  independently.  Dnring  i 
[liird,  a  fourth,  and  in  nil  Huoceoding  increments  of  time,  in  which  tli« 
Humc  caiises  operate  amid  similar  conditions,  similar  results  mnflt  «- 
■ae.  But,  taUng  the  procesa  of  origination  wbieh  oocora  in  the  fint 
inoromont  of  time,  ironld  Prof.  Tyndsill  have  us  believe  that  it  b  io 
any  tray  diScrcnt  fi-om  that  of  growtti  vliicli  tukes  place  in  a  Mcond, 
third,  or  fourth  increment  of  time  t  Doea  not  the  very  del  that  ori^ 
nation  and  growtli  so  ofWn  occur  simiUtaneoosly  in  tbe  case  of  ery*- 
talline  matt«r,  and  under  the  influence  of  Ow  same  canaes,  show  w 
thai  thr  ttro  proc«SBcs  are  intrinnically  almilar,  and  that  condition* 
favorable  for  growth  arc  alao  likely  to  be  favorable  for  originatloB? 
And  if  this  be  true  for  crystalline  matter,  may  we  aot  infer  that  it 
would  also  bo  true  for  living  mutter?  Theso  are  questions  oeitber 
ankcd  nor  anitwen^  in  any  dctinitv  manner  hy  those  wbooc  optuMos  I 
have  already  cited.  They  are,  however,  qnestioua  bj  no  mecBt  in- 
worthy  of  an  attentive  consideration. 

Allliough,  as  a  goDcrnl  rule,  conditions  favorable  for  the  growth  of 
any  jxorticular  kind  of  crystalline  matter  are  likely  to  be  fsTorsble  for 
iu  originattKu,  still  it  most  be  acknowledged  that  tlie  pmenec  of  s 
crystal  will  occasionnlly  lead  to  its  growth  in  a  medium  tn  which  simi- 
lar cryclalline  matter  had  prcvionsly  shown  no  tendency  to  form  iBd^ 
[lendently — even  in  cases  where  the  introduction  of  a  non^ryttoUiiM 
nucleus  would  not  be  able  to  determine  n  similar  fnnnation  of  ory»- 
talline  mattir.  In  spite  of  the  general  law,  tliereforc,  that  conditiont 
favorable  for  the  growth  are  also  favorable  forlbe  origination  of  cry*' 
talliiie  matter,  we  are  compelled  to  admit  that  growth  may  be  dct«T- 
mined  under  certain  conditions  where  originstion  docH  not  occnr,  and 
that  the  presence  of  preSxixtiog  crystalline  matter  favors  tlie  proofs. 
Xow,  a  diMinction  of  tlie  same  kind  undoubtedly  obtains  in  tbe  tatc 
of  Hi  ing  matter.  VTe  know,  quite  positively,  that,  although  Bactmt 
will  not  oriRiuale  in  a  previonsly-boiled  ammonic  tartrate  «o]titt»n,  or 
"Pasteur's  snlution,"  the  aildition  of  a  few  of  tlteB«  organisms  (all 
other  conditions  remaining  the  ume)  will  soon  occaaon  a  very  con- 
siderable growth  of  the  living  matter  of  wliidi  tb«y  ar«  oomposod.' 
We  are  thus  reduced  to  ask  whether  the  influence  of  the  pretoisUa; 
nucleus  is  tcla[!vi-ly  more  potent  in  the  case  of  livini;  matter  than  it  is 
in  the  ease  of  cryotalUne  nintii-r?  Tliis  it  a  question  which  nnfortit- 
nately  we  are  noahle  definitely  to  answer.  But,  so  long  as  we  \^n  ao 
positive  knowledge  on  this  object,  we  aurely  have  little  right  to  iaftT 
that  processes  both  of  origination  and  of  growth  continue  in  the  as* 
of  crptalUne  matter,  while  tlie  process  of  growth  alone  sorrives  in  th* 
>  "  The  BaplHiagi  of  lift."  *oL  i.,  p.  Wt. 
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e&M  of  living  m&ltiT.     There  arv  no  facts  easily  dUcoTerable  npoti 
wbich  such  nn  atM  11  nipt  ion  ckii  bv  legit!  mutely  based. 

The  pTobiitiilitieR  would  Hi-ein  altitgi-llii-r  in  fnvor  of  the  contina- 
■ncc  of  a  natuntl  process  like  Archebiosis  after  it  liad  btrvn  once  initi- 
ated, more  especially  when  this  nutttrat  process  is  so  closely  Bllieil  to 
another  which  manifests  itself  with  the  utmost  readiness  on  all  parts 
of  thf  earth's  sorfaec.  80  that,  nnU-sii  titv  cngi>nt  reasons  could  be 
addnct'd  against  tlie  occurrence  of  Archebiosis  at  the  prevent  day, 
looked  at  frtnay  an  a  priori  point  of  view,  there  seems  scarcely  room 
tor  doabt  upon  (bo  subject.  The  properties  and  chemical  tendencies 
of  matenal  bodies  seem  to  be  riuit.e  conMant  through  both  time  und 
•pace.  Speaking  upon  lliin  subject  in  3  recent  dineouise  on  "  Molc- 
crie»,"  Prof.  Clarke  Blaswell  says: '  "  We  can  procure  specimens  of 
oxygen  from  very  ditferent  sources,  from  the  air,  front  water,  fi-om 
Tocks  of  every  geological  epoch.  Tlie  history  of  the«e  Hpccimcns  has 
been  very  diflV-rcnl,  and,  if, <Juring  thousands  of  years,  diHcrenep  of  cir- 
camxtaitees  could  produce  ditferenee  of  properties,  these  spcciraens 
ef  oxygen  woold  show  it,  .  .  .  In  like  manner,  wo  may  procure  hy- 
drogen from  water,  from  coal,  or,  as  Graham  did,  from  mi^eoric  iron. 
Tike  two  litre*  of  any  specimen  of  hydrogen,  il  will  combine  witli  ei- 
•ttly  one  litre  of  any  specimcD  of  oiygen,  and  will  form  exactly  two 
Utres  of  the  vapor  of  water.  .  .  .  Kow,  if,  during  the  whole  preTious 
Iiiitory  of  either  cpccimrn,  wliethtrr  InipnKoned  In  the  rocks,  flowing  in 
iW  sea.  or  careering  through  unknown  regions  with  the  meteorites, 
lay  modification  of  the  molecules  had  taken  place,  these  relations 
voold  no  longer  bo  preserved.  .  .  .  fiut  wo  have  another  and  an 
(ntirely  difflcreiit  method  of  oompartug  the  properties  of  molcetilcB. 
The  molecule,  though  indestructible,  is  not  a  hard,  rigid  body,  but  la 
apable  of  internal  movements,  and,  when  these  are  excited,  it  emits 
nys,  the  wave-length  of  whieh  is  a  measure  of  the  time  of  vibration 
of  tbe  molecule.  .  .  .  Ry  means  of  tlie  spectroscope  the  wave-lengths 
of  diffi-renc  kinds  of  light  may  be  compared  to  within  one  ten-thou- 
•aadth  part.  In  this  way  it  has  been  ascertained,  not  only  that  mole- 
oal«a  taken  from  every  specimen  of  hydrogen  in  our  laboratories  have 
tfce  8am«  Mt  of  periods  of  vibration,  but  that  light  having  the  rame  set 
of  pcriodn  of  vibration  is  emitted  from  the  snn  and  from  tbe  fixed 
■lUK  .  .  .  We  are  thus  assured  that  molecules  of  the  same  nature  as 
those  of  our  hydrogen  exist  in  those  distant  regionit,  or  at  least  did  ex- 
ist when  the  light  by  which  we  see  them  was  emitted."  With  evi- 
dence *nch  as  this  b<-fore  ns,  wliich  could  be  multiplied  to  an  enormous 
extent,  we  should  hexitate  before  needlessly  postulating  any  infnnge- 
mmt  of  the  oniforraily  of  natural  phenomena. 

What,  tlten,  are  the  reasons  assigned  for  the  noiwKcurrencc,  *l 
Itte  present  day,  of  the  process  of  Archebioftis  f    All  that  Sir.  Bpeneer 
rs  upon  the  subject  is,  that  such  a  process  seems  to  him  more  likely 

■  ■  Xalurr,  SqiUsibcr  SS,  1673,  {>.  itO. 
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to  havo  oocurreil  at  "  a  time  wbra  the  beat  of  tlie  earth's  surEuw  ' 
foiling  llirotigti  those  rangea  of  tempentuni  «t  which  U>e  higlwr 
gMiio  compounds  are  nnstable,"  than  stt  Um>  pruont  day.  Why  siicL 
«oudition3  would  hv  morv  fnvorable  titan  tbow  now  existing  Ur.  Spctr 
Mr  does  uot  say;  and  that  auch  an  ali«nU)on  ahoold  snSoo  to  pata 
ttop  to  Arohobiosii,  altboagli  we  sec  Uring  matter  still  growing  tnr]j 
all  over  ibe  earth  tinder  the  moat  direvae  eonditiooa  aa  regards  tern- 
puTaturv,  secoiB  very  difficult  to  beliovo.  Yet  no  other  aaggeaUon  it 
offered  in  explanation  of  an  aMumplion  whieli  seems  esacntjally  nnaei- 
euttfic.  For  ibv  oxtuiuplion  that  Amliebiosia  took  place  only  {n  tU 
romoto  ]>aal  puts  this  process  on  a  ^«uf  miraeolous  level,  and  tJ^ndi 
to  nsumilatc  it  to  an  set  of  epecial  creation,  the  Tcry  notion  of  vbicii 
Mr.  Spencer,  in  other  cbmb,  roaolutcly  rejects. 

Again,  what  ruMon  does  Prof.  Haxlcy  give,  in  explanation  of  bis 
Bspposttion  oa  to  Ibc  present  non-oceurrenee  of  Archobioua?  Us 
says '  i(  it  were  given  to  him  "  to  look  beyond  the  abyra  of  goologl- 
oally-rceordcd  time,"  to  a  still  more  remote  period  of  the  earth's  ^ 
tory,  be  would  expoct  "to  beawitneaeto  the  evolution  of  living  proto- 
plasm from  non-living  matter."  And  the  only  rsaMm  distinetJy  is- 
plied  why  a  similar  proocss  should  not  oi-ctir  at  iho  prcaent  dari^ 
bvcnuso  the  physical  and  chemical  conditions  of  tlio  r-artli's  fnifsM 
were  different  in  the  past  from  what  they  are  now.  And  yet,concen- 
ing  the  exact  nature  of  those  diSerencos,  and  the  degree  tn  wlueb  the 
different  sets  of  conditions  would  rMpwtively  fovor  the  occurrmM  or 
arrest  of  an  evolution  of  living  matter.  Prof.  IluxU-y  cannot  |M6h«s 
even  the  ragneat  knowledge.  He  chooses  to  assume  that  iho  ua- 
known  conditions  existing  in  tbc  past  were  more  favorable  to  Arebe- 
btoiis  than  thoM  now  in  oporstion.  Thia,  however,  is  a  mere  asnuai^ 
tion  which  may  be  entirely  oppo#<^d  to  llie  facts.  It  is  uaeteas,  of 
oonme,  to  argoo  n|)On  anoh  a  subject,  but  still  it  might  fairly  be  idld, 
in  opposition  to  bis  assumption  of  the  imputency  of  pre«eut  Icilnrio 
oondiliona,  that  the  abumlanoo  vX dtad  organic  mattfr  now  eziatbg  la 
ft  state  of  solution  would  aeom  to  nffbrd  a  raw^  more  easy  atartlag- 
point  for  life-evoluiioii  than  eould  hare  existed  to  that  remote  patt, 
when  no  Uiing  matter  had  previously  been  formed,  and  conBequcDlly 
wh«n  no  dead  organic  matter,  thonco  derived,  eould  have  been  diffiisid 
OTOr  the  earth's  surface.* 

Prof.  Huxley  is,  however,  very  ioeonststent,  sinoe,  In  spite  of  his 
declared  expectation  of  wituesunp  the  evolution  of  living  from  lifelM* 
matter,  if  it  were  ^ven  him  "  to  look  beyond  the  abyss  of  geologically ■ 
reoorded  time,"  ho  had  aaid,  scarcely  Bvo  minntoa  boforo,  in  refemwe 
to  experimental  evidence  bearing  opoa  tho  preaeat 
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■A'utarw,  StptnmbCT  IB,  1870,  p.  *04.  

*  Tbfo  It  •  «oo«idoriiioa  of  grMi  tmporUao*,  thwc  Ibota  who  b«B«v»  tbal  ArrinUt- 

*t«  oomis  In  ovale  totuUent  st  th«  prMtnt  da;  have  not  jvl  pwftaaiJ  to  the*  ihM* 

en  oeonr  In  sallM  tolailout  &m  from  Ul  mom  of  orguJc  malttr. 


**"*U^ 


f  EVOLUTION  AND   TBE   ORIGIN   OF  LIFE.        713 

•imilar  process,  Ikat, "  if,  in  the  )>rcs«iit  ulattt  of  •cicncv,  the  albernBtivo 
U  o^red  us^^iiher  gcrais  cnu  siaud  *  greater  heat  thnn  lias  ln-rn  nap- 
posed,  or  the  molccuW  of  dead  matteri/or  no  valid  or  intdU'jil/le  rea- 
nm  Mot  iV  amtyntd,  arc  aMo  to  rvamtigv  theinsclves  into  living 
bodio,  exactly  such  sa  can  1m-  dcnioniitnittsl  ti>  Iw  freciucntly  produced 
in  another  way — I  cannot  understand  liow  choice  can  bo,  wen  for  a 
moment,  doubtful."  Ilaving  thus  expressed  himself,  il  wu«  iv  littli; 
strange  that  Prof.  ITnitoy  forgot  to  inform  hia  andience,  fire  minutes 
■ftcnrard,  wliat  "ralid  or  iiit^-lligiblo  reason  "  he  was  able  to  aBBign 
for  the  occnrrence  of  that  evolution  of  non-living  mnttcr  into  liviug 
protoplasm  in  the  remote  past  to  wliieh  he  xlluded.  A  supi-rnatural 
interpoiitioD  of  Creative  I'ower  would  eiptain  the  presence  of  living 
tbinga  upon  onr  earth,  just  a»  easily  as  a  unpcmatural  preserratioD  of 
living  mutter  from  tbo  dcMtmctiw  effiictn  of  heat  would  account  for 
the  presence  of  living  organisms  within  certain  cx[>er!meut^t  flaiilcN. 
Bat  I*rof.  linxley  most  inconsistently  says  that,  even  in  the  face  of 
fcientitio  evidence  concerning  tho  dcdlriictivc  powers  of  liout  upon 
living  matter,  he  would  rather  explain  the  prescno-  of  orgnni»ms  in 
eertftiQ  flasks  on  the  hypothesis  of  a  (supernatural)  preservation  of 
getHM,  than  believe  in  the  otherwise  proved  occurrence  of  a  present 
Bfe-«violatioD,  similar  to  that  which  he  assumes  to  have  taken  place  in 
the  p««t.  Hfl  it  wilting  to  accept  tho  supernatural  in  t)ic  pTxiRCnt, 
(hoitgh  be  decliuca  to  interpret  the  past  by  its  aid.  He  assumes  this 
•ttitode  becanae  no  "valid  or  intelligible  reason"  is  assigned  in  ex- 
planation of  life-evolution,  a  belief  in  which  would  render  unnecessary 
tny  appeal  to  the  supernatural  In  the  present ;  though  lie  himself  poii- 
tilatc*  the  ooonrroncc  of  the  same  unexplained  process  in  the  past, 
Kilely  in  order  to  avoid  recourse  to  the  supernatural.  Prof.  Huxley's 
poeition  in  reference  to  this  question  is  very  puzzling,  and  one  cannot 
help  wondering  tbroiigh  what  monochromatic  glass  ho  had  been  taking 
his  observations  (from  his  "  watch-lower  "),  iti  order  to  come  to  the 
eonelusion  that  '*the  present  state  of  science  "  gives  any  sanction  to 
snch  vacillations,  or  entitles  him  to  appeal  to  a  supernatural  preserva- 
tion of  germs,  instoiMl  of  trusting  to  the  known  unifonuity  of  natural 
phenomena. 

Sir  William  Thomaon  was  certainly  much  more  consistent.  He, 
too,  seemed  inclined  to  explain  the  experiments  of  our  own  day  by 
morting  to  the  hypothesis  of  a  supernatural  preservation  of  germi, 
and  similarly,  ho  seems  not  unwilling  to  explain  the  original  advent 
of  lafe  upon  this  globe,  by  another  assnmed  process  of  "Contagion." 
He  has  resort  neither  to  a  creative  hypothesis  nor  to  the  hypothcsia 
of  a  natural  becoming  of  living  matter,  but,  shelving  the  question  of 
"origin"  ahogotber,  lie  snggcsta  that  onr  eartli  may  have  beeonta 
itopled  with  organic  forms,  owing  to  tho  advdiit  uj>on  it,  in  the  r^ 
0pt«  past,  of  a  "  moss-grown  fragment  from  the  rains  of  another 
vorld."    Sir  William  Tbomson'a  hypotfacsia  Beems  strangely  improb- 
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able  ia  itsolf^  tlioagli  it  lui»,  in  comparison  with  tho  views  of  othfl 
tlw  fiomevbttt  raru  ment  oi  bclug  not  iD0ODai«u>iit  with  his  DotiiV 
ooncvrning  iho  «x|ieriiuciita  of  ttnla^.  Ho  docs  uot  rvjvct  the  «it|)0> 
nUttral  in  tlie  past,  wliUe  reacating  to  it  for  tti«  present — tie  Tt-iom  U 
h  in  the  prewnt  uiid  ia  tli«  pan  alike,  and  curiously  ovadea  the  imb- 
lem  of  origin  »Uog<;tti(:r.  H 

Siiwe  M>  liltiti — or,  rnthi-r,  nothing — ia  Mid  by  Prof.  IluxltjS 
■apport  of  liU  supposition  that  living  niatlcr  does  uot  ori^uatc  ia  M 
present  day,  even  tliougb  the  proceM  of  origination  is  ao  «lgM)y  tkin 
to  tliat  of  growth ;  and,  thouf^h  the  process  of  growth  ia  taking  plict 
M  arery  mootont  of  our  lives,  in  «vory  region  of  tho  globe,  and  under 
tha  molt  varied  fiooditiona — amid  iropical  beat  and  icy  coldneaa,  m 
momtaln-topa  and  deep  down  in  almoat  unfathomnblc  ocvan-bcd*— it 
M«nu  only  reasonable  to  suppose  Dial  he  must  have  hct'n  influruccd  b; 
•ono  prepusMeaiona,  And,  so  far  as  one  can  gather  from  hie  prMi' 
deniinl  n4lilr<-sa  bafora  the  British  Association — trom  which  1  have 
already  quuti.'xl — hi-  doe«  not  appear  to  bava  boon  powerfully  biaicd 
by  theoretical  considerations.    One  of  tbeoe  we  aball  now  conaidar. 

Unch  Ktreea  is  laid  by  certain  writera  upon  the  faot  thai  "tbe  if» 
trloa  of  spontaneous  or  oquirocul  gencratioD  has  been  cbaaed  roooea- 
rively  to  lowiT  and  lowvr  stat  ionn  iit  the  world  of  organised  beuga,  at 
our  meaiiA  of  investigatJou  tiavt;  imimtYed."'  So  that,  u«  anolhar 
very  eminent  writer  saya,  "  if  some  apparent  exvepUona  still  «xi 
they  are  of  the  lowest  aod  simplest  forms."  *  And  It  is  nnully  infv 
from  this  fst't  that  further  knowledge  and  improved  uieana  of  ol 
TaiiOH  will  prove  tlicM-  uppikri-nt  exceptions  to  be  no  cxoeptioDB  to 
supposed  general  rule — omw  vivum  on  vivo.  A  considvratton  of  lUi 
kind  seems  to  have  powerfully  influenced  Prof,  Ilnxlcy.  But  Buwh 
oonfusion  osifta  in  rvferenoo  to  tho  point,  which  needs  to  be  round 
In  th«  first  pln«c,  it  must  be  freely  admitted  that  many  ancient  M- 
tlona,  dating  from  tho  tunc  of  Aristotle,  on  the  subject  of  "  K<)uivocsl 
or  Spontaneoua  Generation,"  were  altogether  onide  and  absurd.  Sec- 
ondly, it  is  necessary  to  digtingQifth  (and  Prof.  Huxley  did  so)  boiwcta 
two  meanings  of  tho  plirase,  which  liave  often  been  oonfuuiidcd  ailb 
one  another — via.,  bctwvou  Heti^rogcnosis,  or  the  mere  allotropic  mod)- 
ficatioii  of  already  existing  living  niaUcr,  and  Arcliehioata,  or  the  iiufe- 
pendent  origination  of  living  matter.  Tliirdly,  it  sliould  bo  diatinetlf 
imdontood  that  tfaoee  who  strictly  adhere  to  the  Evolatioo  hypoiheiit 
oould  never  believe  in  the  origiuation  of  any  but  the  "lowest  aod 
simplest "  organio  forms  by  a  proeeaa  of  Arobobiosis.  So  that,  « 
Prof.  Uaxley  professes  himself  au  EvoluiioiiiMi,  ilia  olijnctioa  above 
indicated  should  have  been  quite  iwiiilless  for  hint.  Molooular  ooifr 
hiiiation*,  giving  rise  to  units  of  protoplasm  far  below  the  mMntim 

>  Ptot.  Li*l«r.  "  lulraduMorj  L<«turo  "  (Calrcniitr  of  Bdlatniff^),  ISd*.  p.  IS. 
■Mr.  Jiutle*  OraT«C'PrMi<|enti>IAdilr«M"),BafHirt<ir  BritfahJaMMlaiioB  Ibr  ite 
Advwiccmoiit  of  Sclcooe,  ISCt,  p.  71.  ^H 
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vtaihie  stage  of  oar  most  poweriUl  microBcope,  vonld  rcprrMtit  tl)0*e 
initial  collocatiooB  hy  which  xlono  living  mutter  could  come  into  being 
— though  tlu'"gcmiit"  thii»  initiated  may  after irard  appear  na  ini- 
niit<-«t  Tisiblt'  it[)«ckit  growing  into  liActcria,  Vibrionci,  or  Tonilw. 
Wf  may.  therefore,  be  {lermittvtl  to  rcmnrk  (hat,  cvvn  if  it  were  given 
to  Prot  Hnxley  to  "  look  beyond  l!ie  abyu  of  geological)y<rfcord(-d 
time,"  be  would  be  extremely  unlikely  to  wiloess  au  **  evolution  of 
livinp:  protoplasm  from  not-liriDg  mnlter."  At  the  most,  he  might 
MX-  <tlu>t  ia,  if  equipped  witb  n  poworfnl  raicroMope)  ooly  wliat  he 
may  equally  well  (we  now — tie,,  a  gnidiinl  cmcrpenev  into  the  Kplu-re 
of  tin-  rikible  of  minute  »pcck»i  of  bring  protoplasm.  Btit  though  A« 
uiight,  when  looking  back  to  thi«  rcmoio  ago,  be  incline<l  to  eonidder 
BUch  appearances  as  testifying  to  the  eyolntton  of  living  protoplaam 
from  not-living  matter,  he  vonld  perchance  find  it  jnat  aa  difficult  to 
oonvinco  otliem  of  the  abdCDcc  of  invitiblc  Salamandrino  genus  (d»> 
riTed,  perbajiH,  IVum  the  "mooa-grown  Augment  of  another  world  ") 
fts  be  is  himselfdilHcuU  to  be  convinced  by  Kimilar  appearances  at  th« 
prcernt  day.  Prof  Huxley  seems,  for  the  lime,  to  have  lost  sight  of  a 
conoidenttioii  juntly  deemed  by  Prof.  Tyndall  to  be  on*  of  groat  im« 
jK.rliiiice  111  the  IntcrjiKtntion  of  evolutional  phenomcnn — vie.,  the 
enormous  ditTerciice  in  point  of  8it«  between  the  first  constituent  mole- 
cnlcB  of  protoplasm  and  the  minutert  visible  organisms.  Aa  Prof. 
Tyndull  puts  it,  com;>ared  with  their  constitiient  elements,  "the 
smallest  vibrios  and  bacteria  of  the  microscopic  field  are  as  beh<-nioth 
Bud  K'vintban,"  even  though  the  latter  arc  often  less  than  i^^  of  an 
inch  in  diameter. 

I'lius  it  would  appear  that  a  coDsislent  belief  in  the  Evolution 
hypothodis  n«c*s*arily  carries  with  it  a  belief  in  the  nmtintuince  of 
the  process  of  Archcbiosis  from  the  remote  i-jwrli  when  living  matter 
flnt  ap]>«arcd  upon  ifaia  earth  down  to  the  present  time.  The  Evo- 
lutionist teaches  ua  that  tiring  matter  is  not  in  its  essence  ditferant 
fVom  other  kinds  of  matter,  and  that  it  originally  came  into  being, 
liko  the  various  foi-nis  of  minenil  and  erysialline  matter,  by  the 
operation  of  mere  natural  cauac-s.  \»  Prof.  Huxley  says :  *  "  Carbon, 
hydrogen,  oxygen,  and  nitrogen,  are  all  lifeless  bodies.  Of  theae 
carbon  and  oxygen  unite  in  certain  pn)portions  and  under  rerialii  con- 
dition*  to  give  rise  to  carbonic  iteid ;  hydrogen  and  oxygen  produce 
water;  nitrogen  and  hydrogen  g^re  riae  to  ammonia.  These  new 
componnds,  like  the  elementary  bodies  of  which  they  are  com])Oiie<l, 
are  Itfelen*.  Bnt,  when  they  arc  brought  together  under  certain  coodi- 
tioni,  they  give  hm  to  the  still  mon-  complex  lx>dy,  protoplnftm  ;  and 
this  protoplaam  exhibits  the  phenomena  of  life."  So  that,  if  living 
matter  baa  once  arisen  naturally  and  independently,  the  laws  of  uni- 
formity alone,  upon  which  all  science  is  based,  should  lead  us  to  expect 

■  "  Frapnvntti  of  !<oimcc,"  (burth  edition,  IfTt,  p.  ICl. 
•  Ff/rlthMy  Hnvfi,  Yrbrvtrr,  IMS. 
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tliat  it  wonM  oontlnuo  to  have  a  aimilar  " origin"  &o  loii{rui 
QtatttT  continued  to  "{{row"  oodcr  the  most  varied  conditions  uf 
ftod  iMiieatb  the  e&rtli'*  Burfaov.  Aud,  thvw  conditions  being  lolfilkii, 
wc  have  a  good  a  priori  warrant  for  the  belief  that  living  mult^rii 
ooutionally  coming  into  being  by  virtue  of  tlie  operation  of  tltp  »»at 
"Uwa"  or  molecular  ))ro)ierties  as  suffice  to  regulate  Uh  grow-ik 

Let  the  Evolutionist  attempt  to  deny  it,  and  we  wbai  other  difi- 
culiies  he  plunges  into,  in  addition  to  tliiit  lock  of  conaiBtency  wbkli 
I  hsTO  already  jiointed  out. 

If  an  evolution  of  living  matter  ocourrvd  only  far  back  twyood  li« 
depths  of  geologically-recorded  time,  and  if,  as  Mr.  Darwin '  wodU 
iiATo  QK  Iwlicve^  "all  tlio  living  forms  of  life  are  the  lineal  deacend- 
ant*  of  llio««  which  lived  long  before  the  Oamhrian  epoch,"  how  is  the 
Evolutionist  to  explain  t)i«  existence  of  the  multitudinous  myciidi 
of  lovest  and  almost  stractoreloss  organisms  which  exist  at  the  pres- 
ent liny?  He  starta,  in  his  argnmi-nt  in  favor  of  Evolntjop,  from 
tli«  fad  thai  the  condition  of  homogeneity  is  ontt  of  iivwsMrily  on- 
nliiblo  )-quilibrtum.  All  liomogcneoui)  matter  iiicvitnbly  tends  to  he- 
come  heterogeneous,  and,  of  tlie  different  kinds  of  mntter,  none  onitct 
n4lhiu  itself  the  various  qualities  tending  to  favor  this  passage  fnxa 
the  homogeneous  to  tlie  heterogeneous  in  the  same  drgree  as  living  tau- 
ter. Th<.'«e  t«ndcncicit  are  daily  exemplified  to  us  by  the  phnrm  of 
embryonic  development  passed  through  by  the  more  or  leai  hemo- 
genooua  germs  of  rauhitudinoua  complex  organisms  froiA  which  thcf 
proOev'L  Hw  embryonic  development  of  one  of  the  higher  animnlii— 
of  man  himself,  for  instance — i»  a  kind  of  highly-eon  doused  i'i»niat' 
of  aiiimal  evolution  in  general.  And  the  varied  forms  of  life  of  hi};h<T 
organixiition,  both  animal  and  vegetal,  which  have  existed  and  still 
exist  upon  the  surface  of  our  earth,  are  all  supposed  by  the  Evolutiun- 
ist  to  have  arUen  by  dim.  of  itif'oosiblc  modi6cationB  wrought  thrvn^b 
thi!  long  lapne  of  nge*  upon  Kiit'cdssivo  generations  of  organic  fotBk 
Bill  if  living  maltereoniaiuH  within  itself  the  potentiality  of  undergobg 
such  mighty  cliangea  and  of  ever  growing  in  complexity — if  from  ori- 
ginalty  sirueturcloss  protoplasm  (tiiat  is,  Btractnrcl»8,  to  onr  aenae*) 
uU  the  varied  form*  of  life  havu  been  derived,  how  is  It  that  aone  of 
tbiH  very  »nm«  matter  should  have  remained  through  tho  long  lapae  of 
ages  nhnoat  in  its  primitive  atructurelesH  condition?'  Wbyaboald 
one  portion  Of  the  living  matter  whtoh  came  into  being  in  pra-C^UBbriao 
epochs  have  passed  througii  soeh  niarvelotis  changes,  while  iiiolW 
portion  has  continued  to  grow,  through  all  the  inconc^vably  niimtf 
ouB  generatioim  which  must  hare  occurred  between  that  time  and ' 
prei>eiit,  without  undergoing  change? 

In  other  words,  what  is  the  meaning  of  the  cziMcnco  of  Baeterit, 

"■Ori^  oTSpociDi."  (itlb  tdSllon,  |>.  4S6. 
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Torolo,  AmobRi  nntl  such  ntmplc-st  orgunirins  at  the  prmont  day?' 
Mr,  Spcm-vr  tiaw  tlii»  difficulty,  but  a^iparL-Dtlj'  did  iiDt  l^iUy  roaliut  its 
forcv.  lie  attempts,  as  U  appeare.  to  lue,  very  inconsistently  to  evade 
H  by  sni^ofling  that  liTing  matter  may  escape  increasing  orgaDiuition 
8o  long  as  it  caii  Pdcnpo  the  influence  «fgron8  cliangcu  in  cjilpmal  cvn- 
ditionii ;  and,  ju«t  a*  incou!* intently,  )iv  a»Huino«  tliat  Urtng  matter 
oould  e«eapc  tbese  ehangea  in  external  ooiiditioua  through  thai  long 
lapse  of  ages  which  the  lowest  estimate  regards  as  a  period  of  no  less 
than  100,000,000  ycftrs.  Speaking  of  what  he  prcsumea  to  be  nncirnt 
though  alnioxt  struclun-leitH  oi^aoisms,  and  i-ndc-avoring  to  account 
fbr  their  stationary  condition  aa  regards  slrui.-ture,  by  supposing  that 
ibey  ha,\e  snceeeded  through  long  ages  in  *'  dodging  "  all  changes  in 
their  enTironmcnt,  Mr.  Spencer  says;  "  Kew  influences  are  escaped 
by  the  survival  of  ttpocie*  in  the  unchanged  partK  of  their  Iinbitat^,  or 
by  llteir  spread  into  neighboring  habitats  which  tlie  change  has  ren* 
dered  like  iheir  original  habitats,  or  by  both." 

Xov,  in  opposition  to  these  views  of  Mr.  Spenoer,  many  very  co- 
gent objections  may  be  alleged.  In  the  fim  place,  in  supposing  that 
the  organization  of  living  matter  would  not  incrcJise  even  throngh 
^es  of  time  nnless  it  were  subject  to  marked  variations  in  external 
conditions,  Mr.  Sp<-nccr  mitkes  a  supposition  which  seems  notably  at 
vsrianc4!  with  his  own  doctrines  of  Evolution.  Does  be  not  for  a 
liiue  ignore  those  internal  causes  of  change  which  must  ever  be  in 
operiiiion  within*  living  matter  as  within  all  other  kinds  of  matter — 
and  which,  even  in  combination  with  appro xim.itely  fixed  external 
conditions,  should  snfficc  to  produce  n  continnnlly-increiu>ing  differen- 
tiation (organiution)  in  living  matter?  Mr.  Spencer  himself  says :  * 
"All  finite  forms  of  the  homogeneous — all  forms  of  it  which  wo  can 
know  or  conceive — muM  inevitably  lap»o  into  heterogeneity.  In  ihr«e 
aeTcral  waya  doo«  the  persistence  of  force  necessitate  this.  Setting 
external  agencies  aside,  each  unit  of  a  homogeneous  whole  must  h« 
difierenlly  afiected  from  any  of  the  rest  by  tie  aggregate  action  of 
the  rest  upon  it.  The  resultant  forces  exercised  by  the  aggregate  on 
«ach  onit,  btnng  in  no  case  alike  both  in  amoant  and  direction,  cannot 
produce  like  efli^cts  on  the  units.  And  the  various  posititms  of  the 
parts  in  relation  to  any  incidLut  force  preventing  them  from  receiving 
h  in  nniform  amounts  and  directions,  a  further  difference  in  the  effect 
wrought  on  them  is  inevitably  prodacvd."  Even  this  is  not  all ;  Mr. 
Spencer  also  points  out  that  "every  different lati.'d  part  is  not  simply 
a  seat  of  farther  differential  ions,  but  also  a  parent  of  further  differen- 
tlstiona;  since,  in  growing  unlike  other  parts,  it  1>ecomes  a  centre  of 
nolike  reactions  on  incident  forces,  and,  by  so  adding  to  the  diversity 

'  EvpcciiUj  vhcn  Mr.  Darvln  nyt  x  "  Juiljilni  frnm  lb«  put,  we  v»j  mivXy  infer 
thai  no)  one  liring  spedis  will  traninitt  lii  uiullcrad  Ukcnciii  lo  a  <UBlaBl  fnlutlif.**^ 
^Origin  of  S|weic»  "  (I87i),  nith  edition,  p.  438. 

*  "  ilret  PifaKapIn,"  wocod  eaillOD,  pp.  420,  GiS. 
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of  forcM  at  work,  adds  to  tlut  dircnity  of  effects  prodacod.  Hut 
maltiplicaiion  of  cffvcia  U  |>rovcd  tube  siniilurly  trac«iil>le  tlmogl)- 
out  Xaturo."  Xow,  if  causes  like  tbeee  are  UKvit«bly  at  work  upon 
and  wittiin  the  simplefit  foruu  nS  life,  no  change  in  extomal  oiixli- 
tiona  woald  bo  needpd  in  order  to  insun  an  increasing  compleiitj 
of  Btnictare,  tkrouglt  muotha  or  jcunt,  to  say  ntitlitng  nbi>ut  long 
flgm  of  timo.  But,  as  a  matter  of  fact,  graoting  tlaat  ibe  Uabiliij  o( 
orgauUia.4  to  increase  in  complexity  of  etructure  "ariaes  from  Hut 
actions  and  rcactionB  between  organitms  and  their  floctuatuig  eoTt- 
ronmcnts,"  and  seeing  tlmt  the«e  changM  in  the  environment  ok 
enunier.ited  by  Mr.  Spenoer  as  being  due  to  "  a&troDoraic,  geologic^ 
nMteorologic,  and  organic  agencios,"'  orgaiusme  never  ooold  by  aay 
possibility  shelter  thGmselrcs  through  long  ag«M  of  timo  oven  from 
tiie  infltieiiev  of  these  external  ineitent  of  cliange.  Hr.  SpenoerV  ai- 
plauation  of  the  cause  of  the  existence  of  mnllitudinoua  alnioat  stnct- 
tireless  organisms  at  the  present  day,  therefore,  entirely  falls  to  tlw 
ground.  The  lowest  organism*  can  neither  r scape  the  incidence  of 
new  external  onndilions  (sueh  aa  wc  know  from  actual  oluvrratioa  do 
pDwe^ully  modify  tbem),  neither,  if  tbey  could,  should  the  progresi 
of  organiiation  thereby  cease>— eiooe  the  internal  causes  of  chaBg« 
would  still  re-muin  active  and  mill  continue  to  give  riac  to  B  "iSHlti- 
plioatton  of  elTecta,**  as  Mr.  Si>ciic«r  lias  himself  explained. 

Thns,  the  existence  of  such  lowest  and  rimpWc  orgamsau  as  the 
mipro»x-ope  everywhere  reveals  at  the  present  day,  is  quite  irrecoo- 
cilnble  with  the  position  that  life-evolution  has  not  occurred  since  u 
epoch  inconceivably  Tumote  in  Time.  Admit  the  pre«-ui  occvmiKe 
of  Archebiosis  aud  Heterogenesia,  and  both  the  existence  and  protean 
rariabiliiy  of  the  lowest  orgaoisms  are  at  once  readily  cxpUtaol 
We  may  suppose  tbem  oonlinually  seething  into  extHtcDCC  afrcsli,  ca- 
dowed  with  cnonnons  plasticity ;  so  that  new  rccmita  aro  constaadf 
appearing,  ever  ready  to  fill  up  the  gapa  which  woald  otberwi«  fc« 
occasioned  by  promotion  and  death.  The  opposite  doetrine,  eo»- 
ccming  such  organisms  as  the  BtrurtorcIcM  Amtsba  and  the  in^mt 
cunt  Mucnr  now  ilaily  appearing  on  decaying  substances,  seem  Of 
jtosed  to  all  reason  from  tlie  ]>oint  of  view  of  the  £volut!<n)  Phtlosfr- 
phy.  As  1  have  elsewhere  asked : '  "  Would  the  ETolutiom#t  really 
havo  u«  l>eliovc  that  such  forms  are  direct  continuations  of  an  eqasllf 
Struct ureleAH  matter  which  has  oxiKted  for  millions  and  million*  of 
years  wiiliont  having  undergone  any  difiercatiation  ?  Would  he  han 
na  believe  that  the  simplest  and  most  stmctuivleaa  Amtcba  of  the 
present  day  can  twa>t  of  a  line  of  ancestors  ftrctehing  back  to  cod 
far  remote  periods  that  in  comparison  with  them  the  primcral  mo 
were  bui  at  things  of  yesterday  P  The  notion  surely  Is  pr«-po«tcroiuily 
absurd ;  or,  if  true,  the  fact  would  be  sufficient  to  orerthrow  the  Y«y 
flrat  principles  of  their  on-n  Evolution  philosophy.*' — Authot't  AdvoMt 

Shtttt.  

'  -  Tfae  B«ghialii«t  of  Ufc,"  1BT2,  voL  L,  p.  11.  ^^H 
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■  OK  TUE  ESTHETIC  SENSE  IN  ANIMALS. 

^B  TkAKBLAtXD  HOU  Tnz  FKKSCn  Or  LOCIB  TUBDOT. 

H  Br  A.  B.  UACDUKOUOa. 

THE  nitu<l  of  animals  U  a  very  old  siibJ«ot  of  disciisRion.  Descartes 
and  )iU  school  rcgari]«d  an  nnimst  ae  a  luerc  piiM'C  of  muchincry, 
like  a  cloclt  or  a  tumvpit.  For  mnn  alone  ihey  reserved  Intclligonco, 
mvniiing  by  tliat,  muinory,  feeling,  will,  and  reason.  The  etory  of 
]Unk-bi-niiche  in  well  kuowii :  Ae  be  wan  going  into  bii  conTent  at  llie 
Oratory  witb  a  friend,  a  little  bitcli  ran  up  and  fawiiod  on  him ;  ho 
gave  her  a  kick  which  sent  the  poor  beast  yeljiiug  off,  and  when  liia 
friend  oxpnesBed  BurpriMU  tb»t  »o  gentle,  kindly,  and  Christian  a  per- 
Bon  returned  kieks  for  enre»K(-K,  be  exobiinicd,  "  Wliat  1  do  you  really 
supputte  that  that  animal  bad  any  feeling  t "  Thii»  Malehranehe  not 
merely  believed  he  had  not  woiuided  or  grieved  her;  he  even  thought 
he  bad  caoacd  her  no  phrsical  pain.  This  was  denying  clear  proof, 
and  puBbing  faith  in  bis  manter'a  doctrine  to  absurdity. 

On  the  other  hand,  Montaigne,  Leibnltx,  La  Foniuiiir,  Bayle,  Con* 
dillac,  3Iadaine  de  SiJvi^^,  agreeing  with  all  anti<iuity,  from  Pythag- 
oras to  Galen,  aesert  tliat  nnimalp  hare  all  the  organs  of  eensation  and 
of  feeling  ;  that  they  poi^ses^  will,  desires,  memory,  ideas,  combiiialions 
of  ideas,  and  even  the  power  of  performing  some  inornl  acts,  sncli  as 
entertaining  attachment  like  tliat  a  dog  fecla  for  his  master,  or  a  hen 
for  her  eb)ck«;  or,  like  "that  very  just  equality  which  Ihey  prncliHi! 
in  dividing  food  or  other  good  things  among  their  young,"  as  Mon- 
taigne uiys ;  and  that  therefore  the  intelligence  of  animals,  if  not 
equal  to  miinV,  is  at  Uiiat  like  it,  and  that  the  difleronoea  brtwceii  the 
ojater  noeJiorcd  to  itH  rock  and  tho  homo  tapiertt  of  Linn»uB  aro 
merely  differences  between  more  and  lets,  degrees  of  snccessioii  that 
mske  up  what  is  ealied  the  scale  of  being.  It  is  thti  latter  opinion 
that  has  been  declared  triumphant  by  the  researchoa  of  natural  history 
and  those  of  comparative  anatouiy  alike.  On  this  point  science  Iiiib 
reached  certainly,  iinil  every  one,  rending  the  story  of  "  tho  two  Rats, 
the  Fox  and  the  Kgg,"  says  now  with  La  Fontaine : 

"After  thai  Idle,  wLcro's  tho  protMiM  m 

That  aciinal*  nrn  liMikini;  ivuse  I "  fl 

But  another  dispute  lias  juat  been  opened  on  this  question :  "  Have 
animals  the  sense  of  beauty,  the  t«sthetic  Ben«cf"  Tlie  famous 
Charles  Parwin,  and  his  nunuroun  followera  agreeing  with  him,  dis- 
playing even  greater  generosity  than  Montaigne,  Leibnitz,  and  La 
Fontaine,  anawer  unhesitatingly  in  the  affirmative.  Li  their  view, 
jnai  lis  animal*  are  endowed  with  intelligence  as  well  as  man,  though 
in  a  lower  degrc«,  so  in  the  same  way  and  in  the  same  proportion  they 
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aro  t>ndowrd  u-Ith  th«  Bcnic  of  b«iutjr.  TLe^  find  th«  proof  «f  d 
ratbrr  bold  a«iiurtioii,  nut  iu  natural  9«tcctu>ii,  which  is  a  rcsolt  of  t4 
•trugglo  for  lifo  Id  which  ibe  wcakt-st  individnaJs  unoog  «pecie>,  luJ 
the  weakest  fl[>cciee  among  genera,  most  dieappvar,  bnt  in  flexoal  wU^ 
tioa,  which  isarMult  of  thcetniggleforreproductioa,kBding  atraiglt 
to  the  aanic  cooMqnuocci,  namely,  to  tlui  improvemeDt  of  apcciM  «od 
gttD«ra,  which  reacbea,  bj'  alow  elaboration  through  ages,  ereo  to  their 
traaafomuilioii.  Aiaong  all  aikiniaU,  they  say,  among  iiis«ctB,  &b, 
birdH,  mammals,  the  male  chooses  his  female,  and  the  fvmalc  chuotc* 
lier  male.  If  Glrength  often  dotcnoinrs  the  choice,  so  beauty  oft«a 
docs  too.  The  charm  of  graci-ful  shupen,  pleuiog  colon,  fine  ocrtts, 
baa  great  weight  in  settling  the  preference.  Xow,  Uiis  charm  which 
the  male  pos&eases  habitually  in  a  far  higher  degree  than  tho  fvmilt^ 
he  oonld  bare  no  occasion  for  whatever  in  the  Mniggle  for  exist«ac«; 
bfl  can  benefit  by  it  only  in  tho  struggle  for  reproduction.  Heacv  all 
thoM  dispUyx  of  genuine  coquetry  which  may  canily  bo  observnl. 
pairing- time,  among  all  animak;  hence  those  attractions  prevsili 
tlirough  rigor  of  form,  brilliant  hues,  aad  impaaeiooed  itong, 
general  fact,  well  oetabliMhcd  under  difforeuMsof  appcnrance  among  all 
speciec  and  all  genera,  givcd  tho  Danrlnlan  acbool  ground  for  auen- 
iiig  that  aiiimala,  having  the  perception  of  beauty,  bare  oonaequeutly 
the  ffifllbetio  Mose. 

Tho  oppotii^  acbool,  including  ofr  course  all  who  profor  mctapliy»- 
icB  to  physiology,  is  by  no  moans  wanting  iu  excellent  answers.  It 
saye,  by  tho  pen  of  Charles  L6v0qac  (in  the  ^nvx  (Cm  Dtu^t  Xo»ik* 
of  Sirptcmber  Isi),  "the  doctrine  of  Darwin  rests,  in  its  laat  aualriis 
on  ttie  capital  fact  that  the  animal,  the  male  aoaMtimeR,  the  female 
ftomctimes,  often  both  at  once,  is  luaoeptible  to  the  beauty  of  its  Idnd. 
Tluit  the  animal  in  utruck  with  It,  wo  admit ;  but  does  It  feel  rwatly 
this  beauty  of  tolor,  form,  and  song,  In  so  far  as  it  ta  beauty,  or  b 
it  not  rather  the  fact  that  tho&e  brilliant  tints,  tltat  rigor,  that  sw<s^ 
ncAS  of  voice,  form  for  the  animal  an  indication,  very  oxprCflaiTC^ 
merely  hrute-likii,  of  a  pliysiolugical  condition  which  its  liiHtinct 
pects,  which  itself  stimulates  and  answers  to?"  And  this  qnesli 
which  mint  iuvolre  in  ita  solution  that  of  the  former  one  too,  the  anil-' 
Diirwiuiaua  answer  in  tho  affirmative,  which  is  the  m.'gativo  of  the 
first  question.  They  point  out  that  tbis  proccea  of  choice,  in  which 
beauty  winM  llic  prire,  takes  place  only  at  the  svaMon  of  pAiriug,  and 
CojueH  through  all  the  rest  of  the  year;  that  if  we  concede  to  the  soi- 
mal  a  sense  of  the  beantifut,  within  those  limits,  still  the  sense  has  hat 
OTIC  sptdal  object,  findx  its  riinge  within  tlw  epvcics  merely,  ns' 
reaches  to  a  leM  concrete  conception,  does  not  widen,  does  not  perfi 
itself  by  tradition  and  culture,  reinaias  unchangeably  set  on  the 
object,  the  same  time,  the  same  point ;  that  admiraliuu  which  g 
from  the  expansion  of  this  nenso  of  1>vauty  can  only  spring  from  rtty 
varied  and  delicate  coin)>ari*on!i ;  in  one  won],  thut  the  animal,  bdoB 
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^Hpnablc  to  allaiu  general  aud  abstract  ideas,  canooi  rise  to  the  (tstbotio 
^^^CDee.     To  couolude :  thai  scusc  is  tlie  exclusive  eDdawnienl  of  uau. 
I  This  is  a  coDcisv  stnlfmi, -nt — for  Doitlii-r  oiir  subjtict  nor  our  pow- 

I  era  allow  us  to  take  a  side  lu  t\n»  dlKannsiou — i>f  tliu  interesting  con- 
^^rovcnf  raised  by  Mr.  Danviu's  last  book.  We  only  say  tbat,  not- 
^BHtliaUiidlog  tbe  deep  respect  and  the  franlc  support  tliat  vre  gi\K  to 
^^Pus  general  doctrine,  ve  here  adopt  the  opinion  of  bis  opponeuta. 
^HfFc,  too,  iM-lirvc  that  tlie  o-Mthctic  (><-n:>c,  in  tbv  bigh  and  perfect  ao- 
^Hkpiatifln  of  the  ])brase,  belongs  to  tnaii  alone.  But  wo  must  here 
^^pUfEit^t  A  conectioD  of  the  highest  importance,  which  wilt  at  oiig« 
^Hletinc  our  opinion,  and  lead  as  to  a  fundpmental  reflection  upon  tbe 

^^  "  Complete  the  experiment,"  M.  CliarleH  I/-v£(iu«  Miyi.  "  Place 
^l^our  animal  before  a  work  of  art  representing  it«  male  or  iU  female 
^^rith  a  precision  that  deceives  the  eyp ;  Bomo  of  these  workn  that 
I  seemed  lo  live  exiHtcd  in  thu  »(uitios  of  ancient  painlere ;  they  are 
I  more  frcqnent  in  modern  niuaeuuR  and  exhibit  ion- rooms.  It  was 
I  said  that  marea  would  ueigh  when  going  before  horsed  painted  by 
ApcUca.  A  dog  would  perhiips  stop  a  moment  in  front  of  Oudry's 
bun  ting- piece*,  if  their  frameti  wi-n-  pnt  on  the  flooi-,  wiililn  reach  of 
^^  his  look.  H(^  would  come  up,  examine  them.ask  tbecniiva^a  single 
^B)iH>etJOH  with  hia  intallible  scent — and  that  would  be  all.  And  yet, 
^Brbst  is  there  in  tbo  picture?  There  is  exactly  tho  clement  worthy  of 
^Hkdxuiration,  that  Is  to  «ay,  the  esprenion  of  lil'e  by  mcun«  of  tbe  most 
j^  attrnoiive  colors  and  the  must  perfect  forms.  What  does  the  quad- 
j  mpei!  care  for  these  as  lie  looks  at  this  wonder  ?  It  is  not  the  cx- 
preuion  of  life  in  general  that  he  wanU;  it  is  life  itself,  individual 
life,  life  which  speaks  to  bis  senses,  utid  to  that  of  smell  mueli  more 
Strongly  than  to  his  eyes  and  eai-s.  Ue  has  no  concern  with  the  gen- 
•ral,  the  ideal,  tbo  admirable  ;  he  understands  nothing  about  Uiem." 

This   b  all  strictly  and  absolutely  true.     We   have  never  put 
much  faith  in  the  stories  invented  by  the  Greek*  and  collected  by 
Ptiny ;  wc  have  never  ri'murked,  in  our  long  exjicrieiiec  as  a  sports- 
nan,  tliat  the  most  intelligent  of  man's  companions  ever  gave  the 
least  attention  to  any  object  represented  by  painting  or  sculpture, 
even  to  his  master's  portrait ,  or  that  he  looked  with  any  feeling  of 
iatisfsdion  at  one  of  those  charming  landscapes  set  Vieforc  n*  at  every 
Step  by  Xattire,  enchanliiig  as  theirview  is  to  ns.     That  seems  to  as 
one  settled  fact    But  is  M.  L/vi^ue  quite  certain  that  all  mea  have 
any  greater  faculty  forthat  notice  and  that  knowledge  which  are  want- 
ing in  the  dog?    Dave  savage*  got  above  the  level  of  animals  in  thia 
rcsjwci  ?     A  travi-lt-r,  who  has  ttndied  Australia  thoroughly,  relate* 
t  at  a  gathering  of  aomc  native  inbabiUnta  of  tLat  country  be 
oght  out  portraits  of  Queen  Victoria  and  Prinoe  Alirert,  to  see 
hat  they  would  think  of  them.    Almost  all  kept  silence,  seeing  tiotb- 
:g  in  t)ie  picture*  at  all  within  tlieir  range,  or  that  touched  tbalr 
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mvinorj.  Bui  two  of  tbem,  Tind  the  most  intelUgeal  onea  amoa^H 
irilw,  xuch  as  can  count  as  far  as  fonr,  veutured  on  a  remark.  Oga 
Miitl,  "  it  is  a  boat " — tbc  otbcr,  "  It  is  a  kangaroo."  I 

All  savagcE  wonid  nn«wi-r  in  the  mime  way,  y«t  tbpy  are  men.  Bd 
although  they  t«o  low  bi-nuty  after  ibfir  fiuliion,  tlioiigh  they  Lar*^ 
strung  liking  for  ornament,  a  great  dispoeitlou  for  coquetry,  Mingci 
do  not  go  further  than  the  special  and  individual  object ;  ihey  do  not 
me  to  a  general,  abstract  idea ;  they  knov  no  more  than  the  dog 
knows  nbont  st-oing  lifu  in  th«  rcpreMntatioD  of  n  living  being. 
Tbcrvfore  wc  need  to  correct  the  formnla  of  Darwin's  op|>ou«nu,  asd 
may  possibly  thus  suvcced  in  bringing^  friends  and  enenuea  into  agree- 
ment; thuir  phraso  must  read,  "  The  icsthotic  sense  belongs  to 
ixed  man  alone. 

Ill  tnitli,  it  ia  not  an  innat«  fkoolly ;  it  is  a  focolty  aeqnired 
tradition,  by  personal  study,  by  the  development  of  all  the  other 
nlties.  The  Australians  mast  first  learn  to  count  as  far  as  the  number 
of  fingers  on  the  hand,  and  somvtliing  more  than  that,  before  they  oto 
be  able  nftLTward  to  undentnnd  that  picturva  of  ■  man  and  a  woman, 
even  if  disfigured  wt lb  a  cn^i  or  crown,  are  neither  Imxsis  nor  kaogarow 

This  assertion,  that  the  testbotio  sense  belongs  only  to  orilisri 
man,  may  be  proved  by  both  philosophic  motboda  and  by  at^umenu 
which  I  take  the  liberty  of  stating  concisely,  us  I  have  set  tbem  oat  st 
length  in  a  treatise  on  the  qnestion  "  How  should  art  be  encouraged  F" 
The  snbject  is  worth  tbc  riskof  incurring  ridicule forcopyingou^aeif 
We  may  call  it,  if  yon  choose,  a  second  edition. 

A  priori,  wc-r»  wo  to  assert  that  equality  before  the  lav  UKaat 
equality  in  iutelligecces,  and  that  every  man  who  has  the  right  le  k 
a  citizen  has  the  power  to  bo  an  artist,  we  should  commit  a  fnwAi- 
mental  mistake.  This  would  bo  confounding  the  feeling  of  the  good 
in  our  nature  with  the  fouling  of  tha  buautifuL  Tlte  former  is  the  in- 
aiinclive  knowledge  of  good  and  evil,  of  tlie  just  and  ihc  uigust;  it  is 
born  with  us,  it  ia  conscience  it««lf,  and,  as  such,  it  is  ncooMary  lir 
alL  The  latt«r  is  a  certain  delicacy  of  sensation  and  of  judgmcni 
which  i«  formed  very  gradually  in  the  conntc  of  life ;  it  is  catted  taste, 
and  is  useful  only  bo  a  few.  The  feeling  of  the  good,  which  marks  Ikt 
grand  superiority  of  man  over  the  animala,  and  forms  tbo  commoa 
1>asis  of  at!  societies,  is  an  essential  element  in  onr  nature,  a  gift  wt 
are  forced  to  accept  from  the  creative  power.  Withoat  it,  man  wooU 
not  be  man.  On  tltc  eontrary,  the  feeling  of  the  bcautifnl,  which  » 
loM  necessary,  and  may  well  be  rare  because  it  is  sujiiTfloous,  itao 
Boqnisiiion  von  by  intelligence,  slowly,  painfully,  nnctrttauily,  aail  ii 
often  denied  to  the  most  hoitest  cflbrts.  Om%  liln  rank,  oosts  ooihii^ 
but  the  trooble  of  being  bom:  the  other  iWmands,  as  all  acqnsrei 
knowledge  doos,  a  previous  fiiaess,  a  kind  of  revelation,  in  vbidi 
chance  must  often  lend  Nature  its  aid,  besides  time,  reficction,  mcMsl 
labor  in  bodily  leisure 
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A  pottriori:  it  is  plain  thnt  a  man's  firet  movement,  as  regards 
the  gooJ,  is  xlmoBt  slwaje  riglii ;  ns  regar*]*  the  b«iHt>fnl,  almost 
alwrnys  wrung.     I.iiKin  to  the  eruw<),  judging  by  its  moral  tiittinuilu  of 
1^  vvi'Ht  Uiat  has  taken  place  under  its  eyes,  when  no  interest  nor 
IPtf»iuu  misleads  it:  whal  good  sense,  vbat  ikirnem,  whAt  ioBigbt, 
wbat  right  iatcntions,  what  generous  sympathies  I    Then  hear  it  dis- 
coursing on  the  merit  of  workit  of  art:  what  wretched  tiute,  wliuti 
glaring  mistakes,  what  ridiculoim  eiitliusiusin,  what  utd    a^d    utterf 
going  aatray!    "The  peojde,"  writes  Diderot  to  Grimm,  " looks  at 
every  thing,  and  gets  at  the  meaning  of  nothing."     Bnt  do  you  isk 
for  still  more  declsivo  and  clear  practical  proofs  of  the  immense  dis- 
tanetf  that  McparitieM  knowli;(lgo  of  the  good  from  thiit  of  the  licauti*j 
ful  in  the  huuiau  mind  ?     A  jictil  jury,  though  it  dcL'ides  on  the  Ub-i 
eitT,  life,  and  honor  of  an  accused  person,  is  drawn  merely  by  lot,  be- 
cause e4ich  citisen  can  judge  as  well  as  every  other,  upon  evidence 
•nd  dincussiou,  of  the  tmth  aixl  morality  of  an  alleged  lact.     But  do 
««  choose  the  jury  which  has  to  award  the  |iriite  of  a  computitioa 
from  the  same  list  and  in  the  saute  way  P    No !  in  that  case  we  must 
chooM  among  the  most  skilled  and  the  best  qualified  specialists. 

But  what  iieH  of  demonstrating  wliat  his  own  experience  tells 
every  one?  Among  tlieie  skilled  and  Hjii'c^ial  jurun<  where  iJt  (he  one 
who  will  not  confess  that  he  at  first  watt,  and  long  continued  to  be,  Ike 
dupe  of  bis  ignorance  ?  Which  of  them  is  not  aware  that  taste  for 
tbo  arts,  and,  still  more,  taste  in  the  arts,  came  to  him  only  after  a  long 
time,  after  lucky  and  olteu  casual  ex  peri  enct-ii,  after  protracled  stnd- 
iea,  repealed  c<imi>arisoDs,  a  constant  exertion  of  the  powem  of  see- 
tag,  understanding,  fcctmg,  judging?  Aiid  who  does  not  know,  by 
baring  learned  it  in  himself,  that  in  the  arts — except  perhaps  in  mn- 
sic,  which  filter*  in  tiucoiisciously  to  thot>e  who  h<-ar  it — emotion*  como 
in  the  train  of  reasonings,  and  that  the  fir&t  couditiun  of  positive  ad- 
nuration  is  knowledge?  "I  am  fnlly  persuaded,"  says  Sir  Joshua 
Bsynolds, in  one  of  his  "Fiftivn  DisconrKcs,"  "that  the  pleasure 
yielded  us  hy  the  perfections  of  art  is  a  taate  which  we  acquire  only  by 
long  study  and  with  much  labor." 

Those  who  choose  to  attnbulo  too  liberally  to  all  men  the  sense 
of  the  beautiful  as  well  as  that  of  the  good,  attempt  to  support  their 
opinton  by  n  fact.  They  cite  the  iiisutiice  of  AtJiens,  when-,  they  say, 
conpetitiou  in  the  arts  was  open  to  all  in  the  public  arena,  where  the 
whole  people  formed  tbo  tribunal.  The  instance  is  misleading,  and  I 
tftke  it  tbo  other  way,  to  sustain  my  proposition.  Without  inrisljsg 
on  tJie  Mpccial  genius  of  ancient  Oretrce  among  the  oilier  nations 
of  the  a'ortd,  and  that  of  the  Athenian  people  among  the  other 
peoples  of  Greece,  I  will  merely  point  out  that  this  people  of  Athens, 
•o  small  in  it*  territory  and  population,  so  great  in  its  deeds  and  re- 
aown,  oonaisted  of  about  forty  tbou&and  free  citixens,  served  by  four 
^pdred  thousand  slaves.     Kow,  the  slaves,  charged  with  all  manual 
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Utftlcs,  and  practising  all  Uie  trades,  relieved  thoir  maflvr*  from  bAjM 
labor,  made  thorn  mco  of  Ictsnro,  und  cotisccmled  tliem  to  the  «ew^ 
•ivc  oultivntion  of  the  lutoUcot,  likv  Ihv  lirad  of  a  body  of  which 
tlwy  wore  tbeoutclvL's  th«  ai.niiig  atid  <iti1>jc<-t  Iim1>ti.  That  Atbadu 
democraof,  how  jealous  soeycr  it  mi^ht  b«  of  equality  Iwlwecn  dih 
wns,  was  thus  a  r«al  aristocracy ;  and  vro  cttu  very  well  uadi'rsUod 
bow  tho  dnciBion  on  ntattvrs  of  art  might  b«  tnist4>d  to  tl)e  niullitudf, 
wbcn  that  multitude  consisted  entirely  of  men  so  c»lightrt;«<i,  by  e^ln- 
oatiou  aitd  eicperienoe,  that  all  public  functions  and  all  m.tgiftracin 
might  bo  distributed  among  thvm  by  lot,  vithont  any  great  danger 
to  the  Rlat«.  Tlio  empire  of  the  art*,  though  it  rofusos  to  accept  asy 
bouudarii^a  as  haughtily  aa  that  of  scienoc  does,  though  speaking  u 
well  a  nnivenal  lanjijuago  it  spreads  over  the  whole  world,  can  h* 
rol«)  only  by  a  ttrirt  oligarchy.  Indeed,  as  has  b«cQ  joatly  said,  good 
Uiat«  is  the  <iuint«ssence  of  good  aonse.  Therefore,  whatever  may  b« 
OUT  devotion  to  equality  before  the  law,  we  OMi  never  a^mil  equality 
before  genioa,  or  even  before  that  talent  which  the  onltiratioa  of  art 
requires. 

Among  mankind  aK  has  been,  and  always  will  be,  the  exelnsire 
■hare  of  a  small  minority ;  in  fact,  a  very  choice  and  very  limited  aiu* 
tocruoy.  It  Is  as^uretlly  not  that  of  birth,  for  there  is  nothiog  mon 
personal  than  genius  nr  talent.  It  is  aristocracy  in  its  truti  and  geni^ 
iae  sense — the  pri\-ilegc  of  tho  beat.  Art  belongs  only  to  certain  ei- 
ceptional  naturos,  very  rare  because  they  are  highly  endowed,  whose 
powofCORt  n)ii*t  combine  with  tlie  ehoiocst  moral  faculties,  imagiaa* 
tlon  with  Judgment,  feeling  with  taatei  other  precious  phyvical  ficut* 
ties,  clearness  of  view,  and  precision  of  touch.  All  men  may  be  arti- 
MDS;  only  the  best,  the  arutoi,  can  be  artists. 

To  ooDolude,  and  still  taking  the  i>hraBe  "  natbecio  aonse  **  in  its 
highest  and  perfect  meaning,  we  first  deny  it  to  animals ;  and  next, 
holding  this  delicate  sense  to  bo  one  of  the  noblest  attributes  of  tDa». 
kind,  we  restrict  it  to  olviliied  man ;  tlicn  last,  even  among  nat 
whom  continued  and  general  culitration  places  la  the  front  rank' 
huuiauity.  wo  allow  this  le^thetic  senw  only  to  some  groape  of  selcc 
mon,  on  whom  the  nature  of  their  minds  and  their  tnato  formed  ' 
long  study  confers  this  rare  and  precious  privilege.    Haa  not  St«ii 
dhal  declared  that  all  literary  reputatiomi  are  made  by  a  choice  circle 
of  five  hundred  readers?    And  it  Is  a  certain  truth  that  the  numl: 
of  bachelors  of  arts  ia  still  enialler  than  the  number  of  baofaelc 
let  tors. 

However,  not  to  ovetatcp  the  very  modest  part  raited  to 
writers  and  professional  critics,  let  ns  hasten  to  add  that,  if  in  art  i 
public  voice  is  that  of  a  very  small  number,  but  acute,  practised,  i 
diflDtoresti'dly  enthusiastic;  if  this  voice  alone  decrees  to  the  liv 
the  rewards  of  celebrity,  to  th«  dead  the  immortality  of  fame ; 
moreover,  this  choice  circle  of  eonnoissctirs  hai  tko  sole  right  of^ 
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cri(ic»ni,  it  by  no  mciinn  follow*  thcDcc  that  every  otic  of  its  members 
lun  tbe  gift  of  infalliliility.  Far  from  lliat;  it  is  liko  ibiit  nrnto- 
emtio  democracy  of  Athens,  in  which  each  citiiH>a  had  hiit  jwrKoniit 
tMo  only,  and  could  prevail  only  on  condition  of  convincing.  Aa 
in  the  domain  of  tbv  good  there  in  bnt  one  authority — conscience,  to 
tlwre  is  but  one  authority  in  the  domain  of  t]i«  beautiful  —  taetc. 
Only,  conscience  speaka  the  same  langnage  to  all  the  amn  uf  ooe 
community ;  vhile  taete,  on  the  oontrarj-,  eren  aoqnired  aud  forraed 
tuM,  in  as  manifold  as  tompcrumenls,  ideas,  and  paeeions  are.  It  t»- 
rin  from  country  to  country  iii  every  age,  ancl  from  age  to  ilge  in 
every  conntry.  Still  further,  it  varies  between  man  and  man,  aud  in 
each  man,  at  different  periods  of  life.  The  bear  in  the  fable  very  sen- 
ubly  says : 

"  Who  tells  yon  this  shapo's  airkwari),  that  one  fio*  ? 
Uaa  yourt  tb«  right  to  judge  or  cvOkuto  uiidot  " 

Therefore  it  is  in  vain,  as  if  in  strict  puniuance  of  a  duly,  to  read 
■II  boolu,  listen  to  all  connHcU,  ask  advice  from  people  supposed  to  bo 
cleverer  tbau  one'*  self,  and  prop  up  one's  judgment  by  more  sure  and 
authoritative  judgments.  In  the  criticism  of  art,  where  pofitivc*  canons 
ire  wanting,  no  ono  is  safferod  to  deem  himKelf  an  authority ;  no  one 
is  any  thing  more  than  an  opinion. —  QazetU  dct  £eattx  Art$. 


A  YEAR  OF  GEOGRAPHICAL  WORK. 

AT  the  anoHiil  meeting  of  the  American  Gvograpbioal  Society,  held 
on  the  latfa  of  January,  1HT4,  the  address  was  delivered  by  the 
Preddeni  of  the  Society,  ChicfJimice  Daly,  who  gave  to  a  Iflrgu  and 
nt«lligent  audience  an  ndmimblc  digest  of  geographical  work  and 
progn-MS  during  the  past  year.  In  lii^i  elaborate  and  must  instrnctivo 
remarks,  after  dilatiug  on  the  object  and  use  of  geographical  eucieties, 
and  making  special  allusion  to  the  great  results  of  what  might  be 
called  the  geographical  society  formed  by  Prinoe  Henry  and  his  iisso- 
cbtes  upon  tlie  promontory  of  Sngrea,  in  Southern  Portugal,  rix.,  t)ie 
diseovcry  of  the  passage  to  the  East  Indies  by  the  Capo  of  Good  Hope, 
the  president  went  on  to  state  that  tliOTc  i»  yet  onc^orcnteenth  part 
of  the  globe  of  which  we  know  nothing,  except  by  coujcciure,  espe- 
cially in  tlMs  north  and  aontb  polar  regions,  in  Central  Africa,  in  the 
mterior  or  northern  parts  of  Australia,  and  some  of  the  great  East  Indian 
iahnds,  e.  g.,  Borneo  and  New  Guinea.  Many  regions  in  South  jVmerica, 
in  Asia,  and  even  a  conatidiTublc  portion  of  onr  own  Wcatein  country, 
are  not  yet  fully  e)q>lored.  Tliesc  may  yet  bo  outlets  for  the  surplus 
popolMion  of  longer^ettled  and  overstocked  oountrics.  Geographical 
research  aids  the  progress  of  pbyoeal  geography,  especially  our  knowl- 
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edga  of  the  wind  and  oceao  cnrniaU  of  the  glob«,  and  the  myetcrio^H 
laws  of  tcrrtittriiil  magDCtiam.  ^^ 

It  wa*  with  (h«  object  of  atinmUling  geoffrapliical  iiK|airy  that  ih« 
first  gvi^rajilikAl  society  vas  formed  in  Great  Britain  fortj'-lliree  rean 
ago.  Thf^re  are  now  ihirty-thrcL-  nirnilar  locictie*  uvvr  thi-  t^iot>v,  Tii.,  is 
Bnglantl,  Frsnc<-,  Hollniid,  Belgium,  Italy,  S|>«iii,  Uennanj,  Hun^^ary, 
RuMiiia,  In<tia,  ITnitvd  Statvo,  Mexico,  Braxil,  and  Bueooa  Aynsa.  Tlww 
more  or  losa  iufluciice  public  opinion,  goreminents,  and  wealthy  indi- 
vidaats,  willing  to  aid  exploration,  and  tiw  expoditions  of  the  jrear 
have  b«oD  tinii«itally  numvroHB.  Never  hM  there  bc-cn  nncb  zeal  a^^ 
doiiag  the  laai  quarter  of  a  cnntary,  from  their  associated  efforta.  It  ^H 
onljr  very  lar^  and  wealthy  Hoolcliea,  like  those  of  Londoo  sud  SL 
Prterihur],',  however,  which  can  engage  in  distant  and  expoD&ivo  ex- 
plorationit,  bnt  nil  can  aid  in  pointing  out  HUttiihle  fields  for  oxplon- 
tloti,  and  iiuprnuing  on  the  ago  tho  noccaaity  and  valae  of  it. 

Id  reviewing  the  geogrsiihical  work  of  the  world  during  Uie  j«nr, 
Preaidcnt  Daly  commonocd  with  the  C'oaai  Snrvey,  which  UamboUt 
in  1051  Haid  w<mld  hereafter  bo  our  great  Hcicnlifio  moniitnont.  IIm  ! 
valuable  practical  land  operations  of  tin-  Enginuer  Corpa,  U.  8.  A. ;  the 
labors  of  the  Uydrograpbte  Office  at  Washington;  the  United  Slates 
Geological  and  Geographical  Survey  of  the  Western  Territories;  the 
TelloTstonc  Kipcdition  under  General  Stanley,  and  thv  U-m  military 
one  under  Captain  Jones,  with  their  valuablu  sciciiliSo  results— wcro 
in  turn  treated  in  detail ;  aftcrr  which  the  proiidont  rortcwod  Lieittoo- 
ant  Wheclor's  exploration  of  tho  White  Mountauts  of  Ariirana.  lie 
Yalo  College  Kxpeditiun,  inBlitat<<d  by  Pixif.  Mareh,  to  explore  be- 
twoen  Salt  Lake  City  and  the  Colorado  Uivor,  gave  ns  five  tons  of 
fossil  and  other  cnllcotions.  Tho  explorers  received  great  attention 
from  the  Morq^ons,  owing  to  the  diMovory  of  fo«.iil  remains  of  variom 
species  of  horses.  Certain  events  are  related  In  the  Book  of  Mormon 
as  occurring  in  the  prchistorio  period  of  America,  in  which  horses  are 
ineDtiooed,  According  to  the  Spanish  historians,  horses  did  not  exist 
in  Anii-rica  till  introduced  by  their  countrymen,  and  this  statement  has 
been  taken  as  evidence  that  tlie  Book  of  Mormon  is  a  labrication. 
The  Mormons,  therefore,  regard  Prof.  Marsh's  discovery  of  IosmI 
hones  in  Oregon  as  a  proof^if  the  inspiration  of  the  Book  of  Monnoo. 
The  expedition  and  researches  of  Dall,  in  the  Aleutian  Islands  and 
Norih  Pacific,  arc  also  interesting. 

The  arcIuBological  discoveries  of  the  year  wore  next  briefly  roviow-^ 
fld,  and  more  fully  the  voyage  of  the  Polaris  by  way  of  SmitJi'a  Sc 
lo  within  tittle  more  tlian  400  miles  of  the  north  pole.  A  Swedls 
expclition  was  sent  ont,  under  Prof.  Kordenski&ld,  to  Parry  IaUud| 
a  Norwegian  lo  the  east  of  Spitsbergen,  and  an  Austrian  to  the  eait 
of  Nova  Zombla.  The  praoticaUlity  of  a  stiip-oanal  across  the  kth^— 
mns  of  Darien,  by  way  of  tho  Atralo,  has  been  tested  by  an  expi<dl^| 
tion  under  Commander  Selfridge,  and,  by  Commander  Lull,  of  aa-^^ 
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other  r«nl«  from  Grtytown,  l>y  S:m  Juaii  Uivt-r  ami  t.iikc.  Pro£ 
Jamvs  Orion,  of  Vawar  Colltyc,  ju»i  rciuruei)  from  South  Anwricn, 
bns  added  a  grvat  deal  of  valuable  knowledge  of  the  geography  and 
zoology  of  AusKOitia.  Hurlbut  lias  crossed  the  Cordilleras  from  Lima 
to  Lake  Titicaca,  while  Cajiiain  Uuiters  hnt  journeyed  tbroni^h  I*!ti:i- 
gonia.  A  narruCivo  of  the  valuable  explorationii  of  ScRorltnimoiidi 
in  the  littlv-knowu  portions  of  Peru,  to  the  west  of  the  An<lc«,  if  to 
be  piibltHhed  by  the  Peruvian  Government. 

The  main  geograpbical  work  of  Europe  has  beon  the  carrying  out 
of  those  ralaahle  national  tnpogrjijthiciil  survey*  on  which,  a*  tlie  re* 
cent  Pranoo-Pruaaian  War  sbowii,  ilie  f:ii('  of  nationa  may  dejwnd. 
The  agreeineot  of  the  Meteorological  Congress,  held  at  Vienna,  was 
nnaDiinoue  as  to  tho  great  importaucv  of  synchronous  meteorological 
obscrvatiouN  all  over  the  world.  Tlie  aoientific  rMolia  of  tlie  Chnllen- 
gvr'a  voyage,  and  of  Prol  SJohu's  deep-sea  luTeitigfttio&s  to  the  north 
of  Europe,  wei«  nett  alluded  to. 

Asia  has  been  the  aconc  of  considerable  activity  in  gfiographical 
exploration.  EUnii  ha*  traveled,  almoitt  alone,  from  Peking  to  St.  Pe- 
tersburg, across  Chinese  TarUry.  The  Ru»aian  captarv  of  Kbiva  will 
produce  important  geographical  aod  political  results.  Among  the 
most  important  of  recent  geograpliical  expeditions  is  that  of  Mr.  Jacob 
ilalcvy,  through  Yvnien,  in  the  Arabian  Pcuiniiiiin. 

Both  the  English  aud  thu  American  mcietles  have  been  surveying 
and  exploring  in  Palestine,  the  labors  of  the  former  being  nearly  ended, 
thvao  of  the  latter  only  entered  upon.  The  English  expedition,  imder 
Captain  Warren,  employed  chiefly  in  exploring  Jernealem,  with  branch 
expedition*  to  the  pluin  of  Phili^tin,  and  lite  comparatively  unknown 
regions  eaat  of  the  Jordan  and  Mount  Lebanon,  ha*  settled  disputed 
qucatiouB,  detennincd  astronomically  the  position  of  many  places,  iiided 
in  elucidating  ancient  history,  snil  also  adilod  much  to  our  knowledge 
of  local  to|>ogniphy.  The  Ilritish  Ordnance  Survey  of  the  Pcninsiiljt 
of  Sinai  has,  amoug  other  things,  reniarkubly  corrohoroted  the  tnith- 
fulness  and  accuracy  of  Biblical  bisiory,  as  did  also  the  exanilnatioii 
of  the  desert  of  tho  Exodns  by  Vrot  Palmer  and  Mr.  Drake,  By 
arrangement  with  the  English  society,  the  con  ntry  lying  to  the  ea*t  of 
tbo  Jordan  and  Dead  Sea  has  been  undertaken  by  the  Anwrioan  Pales- 
tine Exploring  Society,  under  Lieutenant  Steever,  U.  S.  A.  Tim  cm- 
br«cea  tho  lands  of  Moab  and  Edom,  where  tbe  celebrated  Mi-abite 
Stone  was  found,  which  illustrated  so  fully  tbe  origin  and  history  of 
oar  alphabet,  and  the  art  of  writing.  Tlie  <iurvey«  for  tbo  various 
railroad  routes  between  London  and  India  were  tbi-n  briefly  alluded  to. 

Thi-  gi'ograpbieal  intelligence  from  Africa  ia  varied,  but  not  so  in- 
teresting as  during  the  previous  year.  It  embraces  Xachtigall's  jour- 
ney iu  the  Wadai  couutry;  that  of  Kohlfs  from  North  Afric.i  to  Lngov; 
the  Livingstone  relief  expedition  of  Cameron ;  Sir  S.  Baker's  elfon« 
to  suppress  tho  slave-trade  in  the  I7p|>er  Nile  region ;  Hiaiti's  travels 
vol..  IV. — 47 
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along  ibe  White  Xila  to  llio  Monlmiia  couutry,  vberc  b«  lou  1 
A  difficult  journey  wu»  iuikIc  tiy  Prof.  Bi}'d{;a  to  raUiba,3  Uttlc-kno 
ooontry  to  the  northeast  of  Sierra  Leone.  Marche  aod  Conpei^ic 
ani  now  pMietraling  Equatorial  Africa  io  the  vidnily  of  the  Ga- 
boon. Besidefl  these,  it  ehoulit  Ik  rnnumWrt'd  tliat  lianilrvd*  «i 
residents,  living  ou  the  Coa»t  or  having  Indtag  outpoMA  in  lli«  intvTMr, 
annually  contribute  a  rich  fund  to  geographical  knowledge  by  c<>rr«- 
tpoudence  or  publications.  Among  theso  are  Ita»hn«U  of  the  Gaboco, 
wlto  supplies  valuable  letters,  llansell  of  Khartoum,  and  ^Innsini^rr  Bq, 
ooe  of  the  ablest  geographer  and  most  uxpencnccd  iravclcrs,  and  «>:• 
responding  member  at  MaiMwah  of  the  American  O«o^aphical  &>ci«lj. 
The  eSbot  of  the  Anglo-Aahaiiiee  War  on  our  geographical  koowle^gv 
cannot  yel  be  fairly  estimated. 

In  Australasia  the  eaistorn  shore  of  New  Gninea  has  been  explond 
by  Capt^n  Moresby,  of  the  Briliflh  Navy,  in  IL  &f.  S.  Basilifi, 
who  diupcla  many  H\»k  imprevsion*  prevalent  regarding  tJ»t  httlMrU 
littU^ktioirn  but  highly  •interesting  islaijd  and  its  inhabitant*.  Tl^ 
island  baa  been  crossed  from  Geelvinks  Bay  to  McClnre  tinlf  by  Dr, 
Meyer,  who,  like  Moresby,  bst  unlike  Beccari,  who  has  b««o  ciylnr 
tog  there,  givc«  a  fiirorublc  account  of  the  island  and  ila  people^  Fic- 
moaa  has  been  tiavened  from  north  to  south  by  Thompaon  and  lUi- 
well,  who  found  CoaL  It  would  be  pretnature  to  apeak  of  the  g» 
graphical  residta  of  the  Dutch  Acheen  expedition. 

Mr.  Ernest  Giles  and  Baron  von  MQller  hare  b«en  explnn^ 
Central  Australia,  and  gatlier^ng  mneh  acount*  geographical  tnfam*' 
tion.  The  lekgraphic  event  of  the  year  baa  been  the  vonstmeticoof 
B  line  across  Australia,  from  Adelaide  In  the  south  to  l*ort  Dsrvio 
on  the  north  coast,  a  distance  of  ^,013  miles,  which  gives  a  oontinaou 
ltn«  fjom  Addaidc  to  Gibraltar,  a  dlslaaco  of  lS,4(i2  tnilos,  of  «hic^ 
0,146  are  anbrnariae,  by  which  Anatralia  has  three  weeks'  carllec  am 
t^an  by  the  mail-stoameri.  The  last  geographical  iotetiigcaee  frm 
Anatralia  is  the  discovery  of  thousands  of  acres  of  the  richest  Siqn- 
growingland  n('»rCardwrll,in  Northern  Queensland,  by  a  gorctontat 
exploring  expedition.  Judge  Daly's  instruotire  addresn,  of  wUch  n 
have  only  given  an  outline,  b  well  worth  careful  peruaal.  nor  caa  iu 
fresh  and  valuable  deUils  iai\  to  awaken  a  fresh  and  wider  intutstii 
geographical  seienc^,  or  to  gire  a  rsmwad  impctoa  to  geogr^iUMi 
diHcuvery,  whili?  showing  that  America  and  Amerbsans  are  not  Miiat 
the  age  in  geographical  zeal  and  enterprise. 

In  an  appendix  we  also  find  some  valuable  infomiatioa  lagaiAid 
the  ITniteil  i>tati'S  Geological  Surrey  of  the  Territories  piiiiiliai. 
Idaho,  Wyoming,  and  Uuh>,  in  1873,  extract«d  from  the  repoctoftht 
Government  geologist,  J,  V.  Haydeo. 
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By  ERN$T  QAECKEL, 
IB   V3itTik«t«r  or  >B»A. 


THOMiVS  IlENRY  UtjXLKY  was  boni  at  Ealing,  on  May  4, 
1835.  With  tbe  exception  of  two  and  a  half  veara  ttytax  at  th« 
Bemi-public  ubool  at  idling,  of  whirh  liis  father  wa§  one  of  llw  m>» 
t«n,  bia  tdacatioTi  wax  currkil  on  ill  tioriio,  and  in  his  later  boyhood 
K»A  chii-flf  tb«  result  of  hie  ovn  eSbrts.  In  1842  he  entcrod  the 
medical  scbool  attached  to  Charlog  Cross  Hospital,  where,  at  that 
tiow,  Mr.  Wharton  Jone«,  dictingutKhcd  alike  as  a  physiologist  and 
ocaliitt  was  lecturing  o»  physiology.  In  IMA  Mr.  Hualey  passed 
tbe  first  M.  B.  exainiaation  at  the  University  of  London,  and  was 
placed  second  in  the  list  of  honors  for  Anatomy  and  Physiology,  the 
first  place  being  given  to  Dr.  Uan«ome,  now  of  Nottingham.  After 
•raw  oxpcricnoo  of  the  dulteit  of  liis  profi-»>ii)n  among  the  poor  of 
London,  in  IMA  he  jointid  Uie  medical  st^rvice  of  tlie  Itoyal  Navy,  and 
proceeded  to  Uaslar  Hospital  Thence  be  was  selected,  through  thv 
influence  of  the  distinguished  arctic  traveler  and  naturalist.  Sir 
Jolin  Richanlson,  to  occupy  the  pout  of  asxiiitAnt.4iHrgcoM  toll.  M.S. 
Rattlesnake,  tlieii  about  to  proceed  on  a  surveying  voyage  in  the 
Soatbern  Seaj^  Tlie  KsttlesDakc,  commanded  by  Captain  Owen 
Stanley,  with  Mr.  MacOillivray  a«  naturalist,  sailed  from  England  in 
tlM  winter  of  184ft.  She  purveyed  the  Inner  Route  between  the  Bar- 
rier Reef  and  the  East  Const  <>f  Australia  and  Xew  Guinva,  and,  after 
making  a  voyage  of  circumnavigation,  retiinied  to  England  in  Xo* 
Tember,  1880.  During  this  period  Mr.  Iluxlcy  inve«tigated,  with  a 
success  known  to  all  naturidi»tit,  the  fiiuna  of  the  seas  which  ho  trav- 
ersed, and  itent  home  Kcvcral  communications,  sonto  of  which  were 
{tnblialicd  in  the  " I'hilosophical  Transactions"  of  the  Koyal  Society. 
The  first  which  so  appeared,  presented  by  the  late  Biabop  of  Nor- 
vich,and  read  June  '^1,  1449,  benrs  the  title  "On  the  Anatpmy  and 
Aflnitics  of  the  Family  of  ihc  Medus»."  This  was,  however,  not  Mr. 
Huxley's  first  seicntific  efforL  While  yet  a  stndent  at  Charing  Cross 
Hospital,  be  had  sent  a  brief  notice  to  the  Medical  Timr§  and  Go 
xetlf,  of  that  layer  in  the  root-nlieath  of  hair  which  has  since  borne  the 
DAmc  of  Huxley's  Layer.  Shortly  after  his  return  he  waa(JaDe,  1661) 
elected  a  Fellow  of  the  Royal  Society. 

In  18*3  ilr.  Huxley,  after  vainly  endeavoring  to  obtMn  the  p  bli- 
cation  by  the  Government  of  a  part  of  the  work  done  during  his  voy- 
age, left  the  naval  service,  and  in  1854,  on  the  removal  of  Edward 
Forbes  from  the  Oovenimcnt  School  of  Uinea  to  the  chwr  of  Natoml 

■  TtwB  ffal^rt.    The  Anl  |i*rt  cf  Ibia  skekh  bM  bcon  lufiplUil  bj  Ui  adUo*. 
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Ilintory  at  Rtlinbtir^h,  BRCCM>i]i<d  his  (liBtinguiilipd  fricnil  as 
of  Natural  Ilistury  in  lliut  intiitntinn,  a  pvsl  wbicti  lie  Laa  oohUdr 
to  liold  up  to  the  preaent  day.  Since  l)iat  time  Mr.  Uuxloy  hw  lirtd 
in  LomluH  a  life  of  continued  and  brilliant  labor.  From  1993  to  \ttH 
\\»  beld  the  poet  of  ilitntcrian  I'rofcsoor  at  tlie  Itoyal  Cotlt^ofSir 
f^eouH.  IIo  waH  twiiie  cboHL'n  Fulk-rian  Profnsor  of  Phy uolo^y  at  tbe 
Itoyal  luxtilulioii  of  tirval  Britaiii.  In  1869  and  1670  h«  vras  Pr«$»- 
dciiit  of  tlio  Geological  Society,  haTinft  )vreviouflly  served  m  Mvrolu;. 
During;  the  vxaw  period  he  was  Prvsidi'nt  of  the  Ethnological  Socirtir. 
Ill  lOTO  hv  lillitl  tho  offico  of  PrcHident  of  the  British  AssooiatioD  for 
tbo  AdraDOoment  of  Solca«e,  and  in  1873  wot  elocted  Bccretary  iw  ilit 
Royal  Society.  He  baa  been  elected  a  oorresponding  member  of  iW 
Academies  of  Berlin,  Muoicb,  St.  Petowburg,  and  of  oih<T  forcigu 
sciontitiu  «>cicti(-«,  hn*  rpcrircd  honoraiy  dcgrcM  from  the  Uniirwi- 
tivH  of  BriTHluu  ikod  Edinburgh,  and  but  year  wait  prmonled  with  lb« 
Order  of  the  Northern  Star  by  the  King  of  Sweden.  Sinoo  I8T0  he 
has  been  one  of  the  membera  of  the  Royal  CommiBsion  on  Sdenilfir 
InBiruction  iind  the  Advnneeinent  of  Science.  From  I87o  to  1872  be 
BOrved  on  tb<i  LonJon  School  I^nrd  as  one  of  tlie  members  for  Maiy- 
lebone,  and  during  th.it  time  was  chairman  of  the  Edueution  Cooi- 
initteo  whicli  arranged  the  Bclicmc  of  t-ducation  adopted  in  the  Boud 
Schools.  lo  18TS  he  was  elected  I.iOnI  Rector  of  the  UiiiTenltyi 
Aberdeen. 

In  this  skclolon  narrative  of  the  career  of  this  distingn 
itntnra)i#l  we  have  purposely  omitled  any  Itst  or  any  oriUeal 
ijf  h)H  writings  ;  bni  we  have  gnat  pleasure  in  laying  before  oar  iw*^ 
era,  as  a  lokeu  of  what  is  tboagbl  of  him  by  tbooc  who  «re  laboiii^ 
in  the  same  field  of  science,  the  following  communication  Aom  DM 
who  rauka,  in  his  own  oonnlry  ns  well  as  among  ourselreo,  as  one  of 
the  very  fintt  of  German  naturallals. 


IKffl^l 


The  more  general,  year  by  year,  the  ioterest  ulcen  liy  nil  edneni 
people  in  tlic  progrbSH  of  uaturnl  science,  Ukd  the  wider,  day  by  dny, 
ibe  Held  of  Boienee,  the  more  diffiouli  in  it  for  lb*  man  of  science  bin- 
self  to  keep  pace  with  all  the  advauc«s  made — the  vmaller  b«coiDM 
the  nnmbcr  of  those  who  arc  able  to  take  a  bird'a-eyo  view  of  Uic 
wholly  Held  of  ac-icnce,  and  in  whoso  minds  the  higher  interest  of  th^H 
philoiopliical  importance  of  the  whole  is  not  lost  omid  a  crowd  of  (ii^V 
oinating  particulars.  Indeed,  if  at  the  present  moment  we  run  ovt( 
the  names  distinguished  in  the  sereml  sotonces  Into  which  Xalan) 
Knowledge  may  be  divided— in  Pli3r»ic8,in  ChemiBlry.  in  Botany,  in 
Zoology — we  find  but  few  investigatorx  who  enn  be  said  to  have  tha' 
oughly  mastered  tbo  whole  range  of  any  one  of  them.  Antniij;  th 
few  we  muat  place  Thomas  Henry  Huxley,  the  dlalingniahed  Brit 
investigator,  who  at  the  pi-cwnt  time  justly  r«uks  as  the  first  looJ 
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Amniig  hiKc>uiitrym(-ti.  Wbtti  we  say  lliy  first  Tiiologiitt,  vrO  give  the 
wirti-sl  mid  Tulleel  sij^nilicalioH  to  the  worJ  "  xiiyloj^j-  "  wlurli  tin-  lati^nt 
develo]>iueiit8  of  tbis  science  demand.  Zoulogy  U,  in  tlii^  sva»i.;  tli« 
eutii'c  biology  of  aniniAlB ;  und  we  accordiu^ly  consider  as  eeseiitial 
parts  of  it'tlto  whole  field  of  Animal  Morphology  an<l  Physiology,  in- 
elutling  not  ouly  Contparative  Auutuiny  and  Embryology,  but  ulso 
Systeiiiatic  Zoology,  Paleontology,  and  Zoological  Fhilosopby.  Wv 
loolcnpcn  it  as  a  special  merit  in  ProC  Huxley  that  lie  bas  a  thor^ 
oiigbly  broad  oonecption  of  iIk  Hcicnce  in  which  be  labors,  and  thai, 
with  %  tncvl  cmAil  einjjirica]  acquiuntancc  with  individtial  phcnom- 
uRft,  he  L-ombtnea  a  clear  philosopbioal  approciution  of  gencml  rela- 
tions. 

When  we  consider  the  long  seri«K  of  di&tinguifJied  memoii's  with 
which,  during  tb«  laet  qtuuter  of  a  century,  Prof.  Iluxtey  has  enriched 
zoological  ItK^ruture,  we  find  that  in  each  of  the  largi-r  divisions  of  the 
animal  kingdom  we  ure  indebtod  lo  him  for  important  di»cov«ric>. 

From  the  lowcal  animals,  he  hiu  graduully  extended  liis  investiga- 
tions, np  to  the  highest,  and  even  lo  man.  llis  earlier  labors  were,  lor 
the  muiit  part,  occupied  with  the  lower  marine  animals  c«pfcialty  with 
the  pidiigic  organijtin«  Kwimining  at  the  i'urfa<'<:  of  the  open  nca.  He 
availed  himself  of  an  cxcelli-nt  ojiportunity  for  the  Mudy  of  these, 
whon  on  board  II.  M.S.  Rattlesnake  on  a  voyage  of  circumnavigation, 
which  took  him  to  many  most  intcrci^liiig  parts  of  tropical  oceans  lit- 
tlf  tnvwiigaled,  previotialy,  by  the  toologiet ;  cspeciallj  the  coasts  of 
Austrnlia.  Ilerc  liu  was  ablo  to  observe,  in  their  living  state,  a  IwMt 
of  lower  jielagie  animnl«,  stmie  of  which  bad  not  at  all  l)«en  studied, 
otbcn  hut  imperfectly,  la  the  Protozoa,  hv  wan  the  firt<l  to  lead  ua 
to  satisfactory  conclusions  concerning  the  nature  of  the  puizling  Tha- 
lassicollidiL'  and  Sphajrotoida.  Our  knowledge  of  Zoophytes  has  been 
greatly  ex  lend  vd  by  hir>  Kplmdid  work  on  "Oceanic  Hydror-oa,"  in 
which,  chiefly,  the  remarlculili?  Siphonophora,  with  their  lai^ely-de- 
veloped  polymorpbism  and  the  instructive  divi»ion  of  labor  in  their 
todividual  organs,  ara  described  with  very  great  accuracy. 

Already  in  hiif  lirst  work  "  On  the  Anatomy  and  Aflinities  of  the 
Alciliisie.''  1B49,  he  direeti.-d  Attention  to  the  very  important  point, 
tbut  tile  body  of  these  animals  In  constructed  of  two  celMnyera — of 
the  Ectoderm  and  the  Eudoderm — and  Uiat  these,  physiologically  and 
inorphoIo;;icnlly,  may  be  compared  to  the  two  germinal  layers  of  the 
hii^her  animals.  Ho  hns  made  us  better  acquainted  with  sevcal  in- 
teresting members  of  the  clati*  Vermes,  Sugilta,  Lacinulnrta,  some 
lower  Annulosn,  etc.  He  was  the  fir«t  to  point  out  the  alfinities  of 
Eclilnodermata  with  VcrmeE^  In  oppoi^tion  to  the  old  view,  tbat  tbe 
Ecbinodermata  Wlong  to  tlie  Radiata,  and,  on  account  of  tltoir  radial 
type,  arc  to  Iw  i'tasA.-il  with  corali>,  medu«fl.>,  etc.,  Huxley  rdiowed  that 
the  whole  organixiitioii  of  the  former  m  cMcnlially  diflV-reut  from  tbat  nf 
the  latter,  and  ih*t  the  Kcbinoderms  are  more  nearly  related,  morpho- 
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\ogiiaiMy,  to  woms.  Furtbor  h^  hM  Ksciitislly  vDlnrfr^^l  our  kn 
edgo  of  the  iin))ortant  ycrou]>  of  'I'unicxta  by  liJe  rcMtsrcfaes  oo 
Asoidians,  Ap)>cii<licttlaria,  Pj-nxiomiL,  Doltoltim,  Sftlpa,  etc 

Uany  important  ndvaiici'ii  bi  t)i«  morphalogy  of  iba  MoUiucai 
Artbropoilii  uru  iil«i>  duo  to  bitn.  Tbos,  e.  g.,  be  baa  greatly  clnddattd 
the  oDDlroverteil  *ulij«ct  of  tbe  homology  of  r«f;ioiia  of  the  bodjb 
tb«  various  clasaca  of  Mollusca.  IIu  boa  «HtKtdvrcd  tbo  gooenUoarf 
vin&-fTvtt«rs  ^m  quite  »  new  poi»l  of  liew,  baaed  on  bis  "  geooalogi- 
oa)  eonceptJoii  of  animal  Individ  ualtl}'."  But  it  ia  the  oomparatin 
anacomj  and  classification  of  tb^  V«rtc>brata  which,  duriog  the  laK 
ten  yean,  ho  has  espi-cinlly  studied  nod  advanced.  Ilia  excellvni 
"L«oturvson  the  ElcmcnU  of  Comparative  Anatomy"  afford  abs» 
dant  proof  of  this,  to  any  uoihiog  of  hU  uuueroua  iinportjuit  umbo- 
gnpba,  especially  those  ou  living  and  extinct  fish,  antpbibisiDi,  tvf 
\Uta,  birds,  and  mammals. 

Huxley's'works  on  the  eom|>aratiT«  anatomy  of  the  Tertebratain 
thd  only  onits  whioh  oan  b«  oompued  vritb  thooibenrisc  iiiconipuaUt 
invrttigntiitn*  of  OkH  Oegenbaar.  ThcM  two  Inqnircre  exhibit,  fu- 
ticularly  tn  their  peculiar  scientific  derelopiDent,  nsay  pointa  of  rrii- 
tionahip.  Tbey  both  belong  to  that  t^mall  circle  of  morpbologiHt 
vhioh  ia  marked  by  the  nanii'M  of  Caitpar  Fricdrioh  WolSI  Qeorg* 
Cuvier,  Wolfgang  Goethe,  Johannes  SlQller,  and  Carl  Kmsi  voa 
Baor. 

More  important  tbau  any  of  the  individual  diaoovpries  which  an 
oonuinedin  llaxloy'sunraerounless  and  greater  researchea  on  themott 
widely  dtfTiTciiit  anintalx,  nrv  the  profound  and  truly  pbiloaophtoal  en»- 
oeptioiiH  which  have  guidvd  him  in  bia  Inqnirii's,  have  always  enabM 
him  (o  distJURuisb  the  essential  from  the  nncaveutial,  and  to  value  spcdit 
empirical  facts  chiefly  as  n  means  of  arriving  at  general  ideas.  Tboae 
views  of  the  two  genninnl  layers  of  animals  which  were  pabtished  at 
oarly  as  1819  belong  to  the  most  important  geueralinitions  of  compa^ 
ativc  anatomy  ;  Ibey  already  oontain  in  germ  the  idea  of  tho  "perfM 
homology  of  the  two  primary  germinal  layers  through  tb»  wbofo 
#eric«  of  antmalii  (except  protozoa),"  which  fintt  found  its  complett, 
cxpri^oi),  a  short  lime  itince,  in  the  *'  Gasirtea  theory ;  **  also  bis  i^Hj 
searcbus  ou  animal  individuality,  bis  treatment  of  the  oelobrato<l  vc^Bi 
tebral  theory  of  the  skull,  iu  which  he  fint  opeacd  ooi  the  right  track, 
following  which  Carl  Ge)>i'nbaur  baa  solved  in  so  brilliant  a  manner 
this  imjtortant  problem,  Hn<t,  above  all,  hia  exposition  of  the  Tboory 
of  Descent  and  itn  eonscqncnero  belong  to  this  class.  After  Charits 
Darwin  had,  in  1659,  reconHtnirtcd  this  most  imporiADt  biological 
ihtfory,  and,  by  his  epoch-making  theory  of  Natural  Selection,  plaead  ' 
it  on  an  entirely  oea-  fonndation,  Huxley  wan  the  first  who  oxtendod 
it  to  man;  and,  in  ie«a,  in  his  celebrated  tbrf<!  lectures  on  "Man's 
Place  in  Nainre,"  admirably  worked  out  Us  must  important  derelop- 
menlN.     With  liimtDoas  olcameaa  and  conirincing  ucrluoty,  ha  hai 
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mtablifhod  the  fundamcnlal  law  ttiat,  in  ercry  rospcct,  tbo  UiK* 
lomical  iltfTvrcnora  iKtwr^-tt  man  iind  the  higttvMt  up<-ii  aru  of  I(-!<it  value 
tfakn  those  between  the  liigbest  and  Hit!  lovest  apes.  Es|recLaUy 
weighty  is  the  evidence  adduced,  for  this  law,  in  the  mo«t  important 
of  all  organs — the  brain ;  and  by  this  ttic  objections  of  Prof  Richard 
Oweo  uri'f  at  the  aauiu  lime,  thoroughly  rofutci).  Not  only  has  thv 
Evolaiioii  Theory  received  from  Prof.  Huxley  a  complete  dciiiuDKtra- 
tion  of  iu  immenM  impoitance,  not  only  has  it  beea  largely  advanced 
by  his  valoable  comparative  researches,  but  its  spread  among  the  g«n- 
cnil  puhlie  has  iMtcn  largely  due  to  hi*  wcU-know-n  populnr  writings. 
In  these  ho  hai  accomplished  tlio  difficult  tunk  of  rendering  most  fully 
ftnd  clearly  intelligible,  to  an  educated  public  of  very  various  ranks, 
the  highest  problems  of  philosophical  biology.     From  tbo  lowest  to 

yAa  htgheit  orgmtiinmt,  from  Bathybiu*  np  to  man,  bo  has  elucidated 

Eve  conuitcting  law  of  development. 

In  theae  several  ways  be  has,  !n  the  struggle  for  truth,  rendered 
Sdence  a  service  which  must  ever  rank  as  one  of  the  highest  of  bis 
nuny  and  great  scnentifio  merits. 

No  statement  of  the  charfteter  and  work  of  Prof,  Huxley  would  bo 

,  complete  that  did  not  recognize  bis  remarkable  nttninrueuts  n.*  a  wnscr. 

I  Alt  who  have  read  the  masterly  papers  contained  in  "  Lay  Sermons," 

'  or  th«  "Critiques  and  Adilrcsses,"  will  acknowledge  bis  fine  and  vig- 
orooa  command  of  Engliah,  and  the  literary  riclmeKs  of  his  Ktylc.  He 
has  a  keen  enjoyment  of  literary  excellence,  and  "  keeps  up  "  with 
poetry,  fiction,  and  the  progress  of  critical  thought,  notwithstanding 
his  indefatigable  seieiitific  investigations.  Owing  to  these  traits,  Pro£ 
Huxley  has  a  high  rfjiuiufion  as  a  popular  scientific  teacher;  andi 
even  his  "  Lectures  to  Working-men  "  are  models  of  what  such  dis*  i 

i  Mmrse*  sbonld  he — clear,  simple,  and  attractive,  yet  carefully  acoorate 

'  and  strictly  scientific.  As  a  public  speaker  he  is  quiet,  deliberate, 
fluent,  and,  we  might  almost  say,  colloquial ;  while  socially  he  is  ge- 
nial, witty,  and  brilliant.  He  is,  nioreorer,  a  man  of  enlarged  sympa- 
thtM,  iu  this  respect  contrasting  marke<]ly  with  many  scientific  men, 
who  are  swallowed  up  in  their  specialties,  and  never  give  a  thought  lo 
toy  thing  beyond  them.     Prof    Huxley   has,  however,  overworked 

'  liimsdl^  and  damaged  his  health.  Wo  hope  he  will  regain  his  power, 
»nd  be  able  to  give  tlii*  country  a  season  of  lecturing,  as  he  bss  long 
hoped  lo  do.  He  is  perhaps  the  'only  scientific  man  in  England  who 
cuuld  revive  for  as  the  pleasant  esperience  we  had  with  Prof  Tyndall  j 
last  year. 
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OS  THI  BBRKDIKO  IIA»tT«  Of 

nte  tiTD-uuxow, 

Ol'H  T^tj  oommoii  "  mud-miaiww'' 
(JMomini  limi,  A|;>mU— JUKoMn'f 
JwrtMa  AwnMT  ^  JUmrf,  1 003,  tdL  (tL, 
p.  IM),olu<AUfD<iaduT«r*«tdo*Xl>ntor 
t«rTitari  in  America,  tad  vlilch,  according  to 
Dr.  Albvn  OanUisr  ("  Ciula|ni«  of  FUbea," 
la  llw  BrIiUh  UuMun,  toI.  >1.,  p.  £11),  U 
g«B«rloaIlr  th«  Muw  w  Ihc  UnAra  trmatri 
of  Birop*,  praMmU  ueaa  laitarM  in  iu 
brwdln;;  lui>IU  •rUeb  v«  lure  ihoasht  of 
patlkaUr  lutcrai,  ud  vould  be  gnallj 
pbuad  to  lm<i>  If  lb»  Kuroptan  t^o*^ 
erantri,  wbicb  Or.  OfinUier  *tal«*  laliaUu 
tb«  ''  BlaguOiDl  irater*  of  AuMria  tai  Hun- 
g«7^— aidgbboriiaod  of  Od«M*,"  hu  IdMti- 
OlJ  babiu ;  or,  if  tb*  dUKmuo*  of  cllnatc, 
and  fllianu(«r(if  tbemirrouBdiDftacBMnllf, 
h*To  MUMd  a  mor*  orUumatlMablo  rarla- 
lloii  (n  ll«  haMM,  wiwcUll;'  during  the 
■pavnhiK-Maurn.  Wo  bare  not  aoccu  to 
anjr  vorlt,  on  Ibp  fijhc*  of  Ontnl  Europe, 
tbat  ffirni  any  dclall*  of  thair  liabit*. 

Ai  wr.  haT>>  lUroadjr  ddcrlbed  H  ( dntri. 
can  AV Hr«l><  toL  U-  pp.  lOT,  888,  Tig,  M). 
Ibil  lit Uo  umbra  u,  "pnrc  and  aiuiplc."  a 
muil  toting  fiah,  and  more  alricU;  m  than 
Bii<r  other,  aidoM  we  teaj  eiotpt  tlie  m1 
{AhstiUIii  ontfi'mCru).  Darin;  the  prcMiit 
■iotor  "v  hare  had  Btiiwaally  laTorabte  op~ 
portunlliea  far  Bludfing  lbs  &»h  during  tfai* 
part  of  th«  fttr.  In  D«acmb«r,  vbll*  Um 
wMiher  «at  ooot  mllisrtlian  cold,  with  but 
lillle  ice.  «e  [ouml  Uial  hundmdi  of  thM* 
&ih  wwo  bolng  tbMra  out  viib  thi<  mud 
than  hting  looopod  Tuna  \h«  ditclipi  of  liio 
Iraol  of  iDfadow  on  tbn  writer'*  farm.  On 
Irainlni;  tbU,  w«  bad  the  mud  carofnllr 
lalccQ  out  by  iboTcUtila  and  riunlacd,  lo 
Irarn  the  cxaot  oooiUtlan  nod  petition  or 
Ibdie  fiih.  The;  vcTC,  wbco  taken  Oom 
the  mud,  nolionleif,  atil^  and  appuranllj 
frown]  (be}r  vcrc  no!  bricite.  and  an  at- 
tempt lo  bend  or  break  them  PMuUed  Id  a 
Yorj  prompt  but  partial  reatoratioD  of  ri- 
tallt;  (or  rimiriauMMs  ?).  Specimen*  thus 
naj^tjr  himdlod  wen  ptrmumtl;  iiOured 
b/  bolujf  buut,  aron  If  not  In  exocMof  a  do- 


free  of  owraiuN  tkat  titer  *■>  ■'>' 
r«a>tllr  Mmme  vfaa  fai  iMr  MtitBl  m» 
ditioD.  On  pbcing  med—m  ftoad  Ittm 
nuillo*at«rof  n  tenperalum  ofM'Mt. 
■blob  11  pmUj  n«ul7  or  qolto  that  ol  t>i 
dlitli-wal«r  in  tummer,  Ihcy  ouij  hfij  k- 
yitot  after  Ijinp  oo  tbeii  aidea,  at  (be  bok 
tetD  of  Ibo  tmmI,  for  fram  Iwentj-lin  (a 
fotijr  ndantei^  and  aeoiaed  to  be  Itfjutt 
pmnanMilly  b;  tho  •odd**  cban||« ;  ba.  If 
pUttd,  with  lh«  omd  atin  adherini;  la  ibia^ 
in  inlcr  at  a  IcapcrvtBm  of  40*  Vtif. 
■biott  bocmne  gnduill;  wanner,  hj  ilw  •<«■ 
Ml  oODtalidiis  tbe  flib  b«JnK  rwareJ  w  i 
■•ns  room,  the  ■inaowa  iraitld  be«a« 
wholly  tbemattret  egrin,  to  tio»  tiaiotf 
laea  mbuM*,  and  •win  off  b  full  vtgw.M 
the  Bind  rfoitt;  looMStd  froa  (ben  m1 
*dtk<d  to  ilio  boltdTO  of  tbn  tMuL  At 
Ukra  from  tbo  botlom  of  the  ditoh,  the  wU 
in  vhlcb  tbeaa  mtoBowa  m«v  bibematlit: 
vu  of  about  the  eonalawney  of  cbtwi. 
Aa  far  a«  "o  were  able  to  dMamiiBA  tbfw 
fltb  had  burrowed  tdl-foremoat,  to  ■  dctHb 
of  IVom  Rntr  la  nlno  hicbea,  *ad,  In  mfj 
Initanor,  we  belicTo  ibo  tall  waa  dMficr  IhM 
the  head,  the  piwjiion  *ar7tnic  A^a  alsoN 
hadiontal  to  neaily  or  <)UU*  petpendl«okr. 
Pnnulng  the  InnMigadtm  unnwjal 
further,  ve  fonnd  tbit,-«bere  tbeec  Babci 
had  ^nnoinU)  winter-<)ua>tc>a  tn  derp  walefi 
i  e..  from  tbrre  10  Bre  feet  deep,  tbn  hi- 
bemating  ahimbvi  wii  not  aa  profeood ; 
aad,  whoa  Iboj  mre  [daoed  lo  otear  wuat. 
at  •  tMopeniora  of  4S*  IUif^  the;  atoe« 
immadUtety  awam  abvyt;  ilovlj  ■■  firM. 
but  wllb  alaidlly-lBCTtuNl  nrlJvity,  and, 
In  from  ihtot  lo  Are  ntnvtee,  wote  la  HI 
pniHni<!oD  of  al!  tbelr  power*,  aad  mninil 
tbR  itaiao-Ukr  poaUloM  eototnoa  lo  ifcMt. 
when  awn  la  tuauncr,  wbca,  Ibr  nianr  odn- 
utta  logcihcr,  (boy  will  remotaft  ImnxmUt, 
and  only  mine  wbea  tbe  ttfv  «ppt«a<b  Of 
an  fnseot  larva  offon  thes  •  ture  ehtaot 
for  a  meal,  or  portion  of  one.  It  iboiild  b* 
here  mentioned  that  the  wata  in  ibe  iHtcbn 
fram  vbioh  ««  Sni  pilbtrvd  ipeameiii  **■ 
ried  frvm  nbnt  lo  fln««n  iDcbea  In  deplb. 
and  iTM  ootiod  with  loe  one  ioch  tbicL 
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''  Dinfatg  the  put  BKinlh  {Fotini&r;], 
tb<  Hnlha  Ixice  moM  of  the  tiam  tnlld 
■ail  fptii^tlk*— the  umUct  fragi  linjc'i^n 
tbroogbovl  tlia  dar— «c  walcbed  Tor  lti«< 
fnt  ttppaarance  of  (lieM  mad-mioDOii*,  BDd 
mm  tboin  In  fcantr  Bucebcm,  fint,  sm  Sua- 
daj.the  latb.  A  awk  laU^i  (SloiidaT.  13cl), 
■w  faund  but  fv*  ii)ivi;i(iipa«  !d  the  muddy 
Htdm,  b«U  t,  Taat  iiunib«r  or  fcmalts,  olt]! 
4lMcnd«4  abdomtfna,  hi'av;  <rich  oransi-- 
colond  tnui»-<ur  ripe(;|OTB,  in  tbo  ••till, 

dMc,  ioc'Cold  vtMn  of  tbc  hxll-aide  brookR. 
Om  tlie  3&t)>  then  nu  a  viulent  «do»- 
noniL,  with  cnld  norllimil  •rmdn,  but  ihl* 
did  not  dewr  ilifi  "  oowird  "  muTemwit  of 
Ibe  KUiiBOWK.  or  tbo  ipMimHui  takta  fmm 
ibe  riiubu,  at  tbte  limi;.  uone  w»r*  nulo. 
wd  It  M«i>»  pT«b»blo,  alibouKb  «a  could 
Ml  potillTclj  a«ccrtani  lb«  iratb,  that  ths 
nal*  tsk  (ollow  tho  femulM,  and  either  f  cck 
got  the  dqiDiiipd  ora  and  fenjliie  h  (doc* 
IhltCTcr  bsppcn?Xor  tbat  the  femaki  n-slt 
oatll  ilk*  artiia]  of  th«  inaliu  bcfoic  dcpua- 
Ung  tbdr  r^KD- 

Wc  urmild  nWt,  in  coocliuioii,  to  one 
falt«r«  of  tfe«ir  batiiu  ^n.  Tbcae  U\; 
U  tba  ci>ni<iwDMn>«ait  of  violor,  by  burrow- 
tas  il^J  '^  ^'  '"■'d  "^  ^'  mxU>i*  ihrj 

'  B»i|fi.  avoid  tho  dooidod  lowvriitK  of  the 
IMtpcnlurr,  Khlch  they,  at  ihia  icuon, 
anoa  noablc  to  withuuid;  but,  at  the  ■)>- 
pcoaeh  ol  *pnag.  tiiej  nmi«,  »jiieh(onouiilj 
«Uh  tbc  miitutliig  uf  llii<  ova  in  the  female*, 
tfd  mi\i  lu  th«  DLalca.  and,  alter  Ihn*  rc- 
Mtttl^  llatir  wonted  aciiiily— toy  in  Feb. 

'  niuy— ^o  amount  ofMtTcrc  veatbcr  delcn 
fram  Making  oul  cxocpiionally  culi3 
I  Ibr  llirir  apaimliiii-beiU.  Thi>  wu 
thcnrn  by  tha  late  ■anV'donD  abuvc  nv 
forrad  to,  afl*r  which  ibo  Icmala  mlDouwa 
van  atiU  fonod  puaing  op  tb«  biooka. 
tednE  tbtii  my  op  mit^turu  caMadea, 
with  all  lb*  agtlltjr  <X  a  Mlmoa.  baploK 
from  eddy  lo  eddy,  aotkiog  out  the  rooai 
diataat  polat*  frolD  their  muddy  fuaimra' 
ImbdU  that  tbey  could  tvaeh  ;  and  here, 
vb«r«  boi  llltk  water  flowed,  and  with  Uie 
d(7  psa*  and  twlp  iirojocUni:  from  it, 
lUc^ly  coaled  wiili  orytlal  Ico  and  glialeQ- 
■if  frmt,  «e  found  tlia  pUlDly-ooIorcd.  di- 
■ImitiT*  mod'Oiinuow*  hidden  nmnog  tho 
fabliica  mil  aandy  ridfo*  of  the  bmuk-bcd. 
Cuattn  C  AaaoTT,  U.  D. 

nnwToit,  31.  J..  JtoK«  fl,  tni 


AXIMAL  SaOKATtOKA. 
Te  U*  EaUvr  ttfAt  Popular  Stima  JAmAIv  -' 

I  DRLitft  that  grajaboppen  (loi.ii»ta) 
mlfpnla  (Olelj  <m  accoiuit  of  an  *n#niy— « 
dlplcrou*  insect  much  Rambtiiigiliohoiiie- 
ilj,  but  larger, quiekeT,aad  pty''>h  iiienlor, 
owing  lo  the  white  hair*  at  tb«  edgn  of  ths 
aHivulationH.  Tlii*  tn«»ct  daponlta  ili  tfep, 
ill  the  ii|i|]i-r  ]>Hii  of  tho  locoM'e  abdomen, 
when  ibi<  lnft«t  i*  reMlng  OD  Ihc  grouod,  an 
it  cannot  do  U>  when  Sylng.  Its  liivurito 
njc«iKiit  of  anack  b  Jul  a*  the  bcnat 
■liKlif*  froiu  a  Sight  or  a  bop.  In  a  fvir 
daya  the  larra  or  maggot  ti  about  a  quartor 
of  au  locb  <u  kength.  Souu  the  loouH  die«, 
when  tho  larra  c*t<  il»  w»y  out  and  bor- 
row* in  tiie  ground  for  tranxlomiatlon. 
Somclimei  four  of  ih«i>|i  Urrn>  will  \ie  found 
io  one  loenil.  I  lint  notierd  ihls  lu  Iho 
ntnner  of  1S7I.  Iti  1872,  when  i  flight 
ef  locuuli*  bepin  1«  afflre,  the  fiy  dcalroyed 
ntmrly  nil  Ibit  come  during  Ibe  Gral  two 
weckii,  or  until  cool  iiighti  tecmi-d  to  atop 
ita  III  lilt  iplicatioQ.  In  IfcTS  t  had  nn  ua- 
nimlly  lino  opportunity  to  obxivv  tbo  lo. 
cast*,  a*  ihej  hatched  in  iui'reiliblr  nuin. 
bore  upon  my  firm,  and  dcviiiiu'd  my  c rop«. 
[tuKng  the  whole  auRiinor  Ihn  lly  left  tho 
locoila  no  quiet,  bill  drove  tlicro  to  mo»t  den- 
perale  ■trulx  (o  aTOld  the  allacki ;  ■□  that, 
aa  aoon  ta  ilie  lorutta  acquirrd  wlngn,  they 
flew  swoy — thai  i«,  what  were  Itfl  of  tbim. 
for  I  nlimale  that  not  one  in  firiy  neaped 
dimlh.  In  plarv8  wbem  the  IrHgnt  mg  diiehca 
prc*cnted  tbrm  from  crawling  forwnid.  tbey 
were  piled  two  and  throe  Incbei  deep.  Tho 
ground  diirinn  the  eool  of  the  day  would 
be  dotted  «i(h  white  aaint^*  erawlitig  off 
lo  find  buriowa.  Tho  loeusu  did  not  iMTt 
an  ai:cnunt  of  famine,  fur  Uiere  wvra  ampla 
Deldt  of  grain  and  other  rrnpn  iietouehed; 
nnd  the}  would  vninellinriii  nbindna  e  Seld 
wliim  only  aliphtly  eaun.  Bentdea.  I  hare 
feiw  the  jwarm  (l(*ling  atl  dor  in  llio  air 
when  atiil,  and  tomiUaitij  alighting  aud 
nrlilng.  on  hunger  Impdied  from  abore,  or 
the  fit  from  bolow.  I  do  not  fimi  thi»  By 
menlioned  ia  Tenney'a  work  on  "Kntomol. 
ogy."  If  comparalteely  new,  lh««  la  bOp 
that  it  will  work  tho  dealnioiloii  «f  lb*  I 
coMa.  lalita  beUere  Ike  latt«r  can  bs  rceid-^ 
ily  deotroyed  by  the  tomblncd  oSbrl*  of ' 
Tiian,  u  they  halcb  In  Mcf«iltngly  •mall 
artta*. 
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The  ]>rairi^4«g  ((VMrnM  iMd>*MaHM) 
(•  Bugntcv;,  aldioogk  ll  dwvm  •IowI*,  »» 
MMpliabwg  bsnily  Mor«  ihaa  kalT  ■  milt  • 
]MW.  App«naily,  lli«lr  otyeet  kt  lo  gbuLo 
fraAll  fuotl.  lur  tli«f  Ml  root  uul  bnAoh  u 
lliCT  tfi.  The  loader*  atv,  InTarlablj,  iho 
jvaa^  who  u«  (ti>iul«ill)r  fbtvau  onl  by 
tlitlr  mora  muurt  tnd  )>o*Mfal  brclluon. 
Their  iicJtvd  bales  trc  •«cupiod  by  owU 
and  nule^uko,  bul  wlMthor  IliMo  proro 
•Mmla*  or  nal  1  ilo  not  koo*. 

I  (tMSgly  )u*pc«l  tbu  tha  cau*«  of  nl- 
gm<«a  In  th«  lemnlnci  b  Uu  pmmUm 
whiah  infiattkcirbodlM.  TfaMiaftBrafo* 
yean,  faiareuM  lo  *at4i  amabnia  m  lo  bo 
lUMBdunbhii  th«nib«lnnining*Nt«iit  uid 
•ra  BaM>  ihiwifii  M  rgluru  until  they  kavo 
OT«mMn«  ifaplr  (MHiiM  in  llle  ttood. 
a  t  Wi 


Sni:  Tiro  pap«rs  hare  alrwftdy  ^ipcttnd 
Iv  jMr  oelnnnn  rdallt^  %a  Mr.  Hvrlii^ 
8pm<wc>*  '  Sindy  of  Soololoity : "— •  dlrwol 
r«iri«*  <ir  th<-  HOrk.  Jaaury  loih,  |o  nthioli 
Vitroiiiit  Aiulwtlcy  Iwa  fiTcn  th<  ortdlt  of 
fairly  a|ipaadiBg  le  ll  hi«  owo  iuib«,  Unia 
placlnic  hla  «omn«Bl«  ««  Uio  aulbM'a  <rie* 
of  womca  oo  (ba  ma  claBt-Tootlag  of  tbeb 
b«lng  lb«  JodRuent  of  a  man ;  and  a  bn«r, 
D««ambtr  Soili,  oonflncd  to  lU*  potai,  to 
vliiab,  tbroagb  it*  boiDK  lignoil  ouly  with 
(he  inilial  "U."  clutirdghtur  dil*«ort  la 
eotiraly  wiotiug  nulwiibniaadini;  tbe  aoloal 
fbrof  of  <IB  romarliii— (htu  forming,  w  I 
tri*h  lo  arjua.  >  notable  iiulaiKM  of  tho  nii> 
dMirabl(iM«a  of  llul  praoCbM  of  aigning  by 
m«r(  EnllUl*  vhinb  la  ooMeadtd  for  in  aB> 
Othar  artiiUo  of  Hie  BrtUiiwiitloiiod  number, 
on  th«  pound  af  lu  bolog  a  protMlioa  to 
the  modoat,  retiring,  aoniltiTo  Dktare  of 
Mcac  vtlMti  w)io  yot  feel  tliil  they  luvo 
■omelhlDg  lo  aty  vliiob  would  bo  woti  i^d. 
Uy  objoot,  then,  u  dow  Ibo  twofold  one,  of 
un  the  ODo  hAQd  repeating  (irith  loug  dlf- 
lvr<ci«<t)  tbu  iiioiu  argumeauof  "U,"  under 
the  aToired  ohirscFl«r  nf  a  wocoua ;  and  on 
tha  other  of  prnslng  upon  my  feOow.womcD 
tha  prMeni  neceMily,  a«  oipecially  ealled 
fortb  )■!>  Ur.  li|>«ao«r^  tMml  vurk,  of  wom- 
on  n«f  Indulging  on  lU*  occauun   in  tbo 


momI  llmUhr  wUtk  dia  Uding 
rad  uamoi  la  ika  aflket  of.  Ii  )■  ibt  i 
■arily  of  iht  eaat  tbat,  oa  aB  wiiiar*  htn' 
Wlliarw  baon  takan  io*  Era>Md  to  b«  am, 
Ib««  haa  aprtng  a  aanfml  da«lra  amoag 
actual  woma»-«tllOM  to  (ibjr  •  Iridl  «tt  lb> 
public,  vhlok  bia  tbcaiM  faowd  Unpi  h 
much  aa  poaalbb  to  liiiroa  iLa  mallet  of 
Ihnlr  own  ibonghu  Inlo  ibn  niould  of  ihoao 
of  men.  And  llUllo■*g)^  poibpa.  thoc  mi; 
be  Utile  Ii4nn  hi  tbia  vber*  it  ia  fietia 
ftlonc  thit  ia  oonotriiod,  1  oaotend  ihabii  la 
really  a  deep  iqjiaTy  in  rvlalion  lo  IboM 
pnctieal  quMtiona  iritl)  wliiob  ape^Uly  d 
the  litcniure  of  ^oanwli  must  be  oMUpM. 
I  abat*  abo^r  wllli  "L"  ika  diMr- 
poiMaBtM  aiileb  ba  or  abo  apraOMi  enlht 
tun  «hkh  to  ma  alio  tpipMn  Indlcainl  k 
Mr.  8poni«r^  dtilgB  mgrniiut  tbe  pr«M*t 
iMv*  aritan  hi  womim  u  t>k«  tbelr  pwtin 
lb«  aoolal  rogntallng  of  Uw^r  eouuUy.  [ 
mran,  ehlady,  u  to  Ibow  appoidad  naU' 
■Dtnia  of  btf,  <iut  u  if  eaaoaUy  iMo  tbt 
foot-Dou*  at  the  tod  of  bi>  raluBia,  vUcb. 
bmrcTcr,  ranlain  fn  thii  pemaliar  ioMaoct 
wbai  suit  bs  taken  by  hit  readar*  aa  ■  aatt 
of  a  prviri  liuia  lo  hb  wtioto  iolended  t<» 
(Onliig  «a  the  aubJoM  M  «ae|  Uw  vMc 
aulcoiDiK*,  crovdad  Imo  kloMM  •  alaib 
paga,  Ngafd  UBUera  on  lAlob  it  it  tbontj 
eUm  of  «om«a  that  w>  attiM  oplnlw  b 
yet  pouible.  Mr,  Spcne«r  tlgttUta  Ital 
whaloTcr  froita  of  the  bigfaer  kkul  of  to- 
tdloM  'omai  poMlUy  mbj  prodne*  m^ 
iw*«nb«IatB,  by  a  oertafai  dagaa  of  **mh<- 
na)  Iknliulon,"  to  be  aoooonud  of  aa  Mat 
manial  moDHiodiiw  oatw  tbomuloat  ftas 
the  iroe  ooont  «f  daTdopaau  wMch  li  ite 
only  profliaUa  OMn*.  Ut  obTlonily  ridnkt 
k  DotUnic  tgtiaat  tndi  «o«no  that  aomt  af 
tbo  nonbtr  of  nun  akouM  oxdoda  than- 
talrat  from  tbo  or\lisai7  dtttloa  of  jMatitfi 
tndaooUl  lU^  ht  order  thai,  by  tlialnad  * 
foru  at  httalUetnal  Ulomfaiatioo,  Ibty  nay 
guide  ihoat  adf-alfotu  of  vaaaamM  na^ 
which.  Id  ib«  eaio  of  mao,  be  aituli  iM 
the  only  Inie  moan*  of  T«al  mititrei  M 
with  iNmaia  ho  Inplim  that  all  aiub  mcJv 
*iaa  «an  iacrlttbly  ptvdnoe  MAhiag  <A  aay 
Talue  ao  long  u  ma  arc  at  hand  le  A«d 
the  rfqnirad  U^ita.  KothiDg  bat  an  abt» 
lute  dearth  of  men  preaant  M  d«  that  fer 
««««  whieb  Mnnallf  thcjr  mnaai  do  fcr 
tbamatlTca  —  tlw  oaaa  roTwtvd  U  bii^ 
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ificdi^  Am  of  wMtuiotng  IhelF  own  *o- 
<tal  mwi»  CMi  janiTj  the  alli^  wMiJng 
at  ihelr  ml  po'fn !  Sanlv  tlili  [■  a  re. 
Teml  of  his  pUu  fot  tDtni,  thrcatcnbg  > 
|ibltcMpUo  ijnonjr  in  hia  future  wihonio 
0>«r  Uie  Ini*  idiiuidU  of  woidhi,  wbioh  ibt 
hU«r  Mnoot  piM^l;  fed  to  be  juntice  b> 


VoM  BmMiH}',  th«ii.  In  ihe  fMAofauch 
tluMMMd  Injatj  nn  ihe  pari  of  ft  vriur 
nho  !■  iklljr  bcomnlog  aoro  and  more  of  iW- 
•oned  «clglit  in  wcial  topic*,  inuit  voman 
look  to  «a«  MioUuT ;  thit  U.  (or  the  openlj. 
eiprc*Md  clusJwUDg  which  nunifnilir  1> 
th«  tUag  thai  b  DOW  c«llcil  for.  The  Imt 
thing  that  hai  beoi  (aid  fur  uh  hj  Ur.  Mill, 
•jmI  tk*t  tat  nhkb  I  think,  fur  noe,  v«  o«t 
Uoi  a  debt  cf  pwitud*  neftr  to  bo  •iiiii- 
gnt^fL  I*  thU,  alW  all,  mnun  mud  •/moI: 
ybr  (j^wrftia.  I'utuB  tbcf  wUi  dn  to.  Uiit 
NMt  ctncroiM  of  nur  adiocaws  tia*  hluI,  it 
Bail  mnnlD  "  ImiHMiiblc  that  any  man,  or 
■II  tatak  taken  togcthiir,  ahould  hare  knovl. 
edgo  which  can  qualify  thom  to  laj  down 
the  law  Co  wwDcii  IS  to  what  la,  or  U  not, 
tboii  TooMion''  ("Subjection  of  Wom«ii," 


;■,  4*4).  Itri  Df,  howcTtr,  add,  mi  tbo  other 
aiilr,  thai  in  niT  own  new  ibla  dnnand  of 
»elf-eipr»irioa  from  woman  bjnonwanaln- 
rludM  an;  aqnal  ntad  of  Immodlaio  polUical 
■HftML  C'Btil  tfac  iul|)c«(  bai  hvco  wcU 
Ikought  OBt  between  uts  and  women,  wilL 
niiich  more  of  careful  rtudj  ihau  is  rem. 
paiibte  with  popular  a^tillon,  I  am  con- 
Tincctt  thsi  any  too  cofct  preaung  forward 
lowaid  praciioal  iitKngannit  of  it  mud  be 
dangeniiuly  premature.  And  for  thin  end 
I  bellcTS  truly  tbal  wc  nead,  not  only  all  ihi; 
inMmetion  tlijC  Ur.  Spencer  enn  pre  a, 
both  philoiophio  ind  icienlific,  but  all  th« 
■trcnuoug  mental  clTurt  on  the  pari  of  at 
IruI  Uioce  wbo  mual  take  load  anioog  a*, 
wbivb  he  MMoa  to  coodamn.  I  tvto^gii^it 
fullj  that  wt  can  In  no  way  do  bwiUr  Ihaa 
to  lake  hini  aa  our  lca<.'hirt~-faawoiar  little 
be  may  parhajm  blmulf  apptorc  of  Ihla^ 
proivM  alwayi  that  In  leanline  ftom  hlln 
we  toiirtin  inio  to  earaeWo. 

I  "■D,  cic.,         Sau  S.  BoxKLI. 
CoTixiRT,  Janvary  t(>,  I8T4. 
—Emdtur. 
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Ttts  woBK  jyo  lyncxscB  or  Twr 

MOSTBtr. 

TTIE  prcaont  iinmbor  clowa  the  aec- 
ond  jrear  bu<1  ibo  fourth  Toluine 
of  Thi  Poptlar  Scibmcb  Hosthlt. 
That  it  ne*  a  dcmniiil  ia  *howu  by  tbi> 
bet  ilint  H  liaM  be^n  bettor  milaincd 
than  aaj  other  BciontiSo  niuguiine  of 
iU  oIm*  th&t  has  boeo  ttartc^I  in  uj 
GoiiBtrj.  Tlutt  it  biu  fullillvil  ita  tnxij 
promlM  in  tli«  wtimaliOD  of  the  pob- 
lie,  ia  dwiTD  alio  b^  the  filet  that  it 
luiabMiikIacr«a*tnfl7coii)iDeDde^  vlth 
•Mih  fluocecding  iMna.  Wo  wi*h  tu 
Biafc«  It  RtHI  bvtier,  hat  onr  power  to 
do  ••>  vill  dopond  npon  tho  libcrnlit; 
of  tit  palruDa^:  and  we  ih«r0for«  so- 
Ueit  all  who  woald  inor«MC  ita  itrcngth 
■nd  eitt^  tt«  naeltalneMi,  to  do  what 
tiiajr  can  to  tnalie  it  mora  widely 
ksowD  Id  lh«4r  r«»paetlT«  rlrolea  of 
inqtiirinf  and  ictclligvut  rcoden.    The 


Mu.vTULT  in  tut  yet  known  to  bnt  verj 
few  of  UioM  wlio  would  apprevlaw 
and  prixo  it,  and  our  friatidi  <^n  do 
mueb,  aa  many  of  tlieui  buv«  already 
done,  by  landing  their  eopioa  to 
thmightfiil  noighbors,  and  indaclnf 
ihcm  to  form  clubt. 

In  regiard  to  t)i«  charactar  of  Tm 
PorriAK  SciExct  Uoktult.  wa  har« 
pp«Airrod  to  let  it  rf^ik  for  itaelf,  and 
bare  made  no  parado  of  the  nDui«rout 
and  llntt<^rii)j{  eanimcDdntiomi  of  it 
wbil^h  webavareodved  from  emini^nt 
RoiirceB.  Bnt  thtow  cone  a  few  wnrd* 
regorillii];  the  iinportanee  of  unr  work 
from  a  diatant  country,  which  we  may 
bo  exenaed  for  glTlng  to  oar  r<'ad«n. 

From  a  1ett«r  of  Mr.  Uancroft, 
American  tulnUter  at  tb«  eonrt  of  Bor- 
lin,  to  tho  pohliabcr*  in  New  York, 
weadeottbofoIlowlDj;  paaaogt;  "Ir»- 
eoitro  from  tinie  to  tine  your  PorutJiH 
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SoiEN'CB  KoNTHLT,  which  I  thisk  exoel- 
)ent  ia  itself  and  perfectly  adapted  to 
its  purpose  of  diffnBing  kaovrledge  and 
a  right  way  of  thinking  more  widely 
among  the  people.  I  have  done  what 
I  conld  to  spread  the  knowledge  of 
the  periodical,  and  it  U  here  very 
highly  esteemed.  Prof.  Helmholtz  and 
Prof.  Dabois  -  Reyraond  hare  both 
■pokcn  to  me  their  opinions  very 
much  in  its  favor,  and  higher  author- 
ity conld  not  be  found.  I  should  not 
do  justice  to  my  own  opinions  if  I  did 
not  add  how  well  I  think  yon  deserve 
of  the  country  for  the  persistent  and 
judicious  manner  in  which  yon  em- 
ploy your  great  inSaenee  through  your 
bnsiness  to  spread  through  the  oonntry 
the  important  works  of  science  as  fast 
as  they  appear.  In  this  way  yon  give 
very  material  aid  toward  educating  the 
coining  generation  to  the  love  of  troth 
and  a  knowledge  of  the  world  in  which 
they  live." 

In  the  same  letter  Mr.  Bancroft 
adds:  "Isendyou  to-day  a  copy  of  a 
masterly  address  of  Prof.  Dubois-Rey- 
moad,  who,  you  know,  stands  among 
the  highest  in  bis  branch  of  science  :  I 
hope  you  will  have  it  translated  and 
published  in  Tks  Popul&b  Science 
MoNTDLT.  No  essay  of  the  kind  since 
I  have  been  in  Germany  bos  attracted 
BO  roach  attention,  and,  as  yon  see,  it 
has  already  arrived  at  its  third  edi- 
tion." The  address  here  spoken  of  ia 
on  "The  Limits  of  our  Knowledge  of 
Nature."  It  is  certainly  a  mnsterly 
dii^cuAsloD,  and  will  appear  in  onr  next 
issue. 


THE  mOBER  BDUCAnOS  OF  WOMAX. 

Of  the  great  movement  of  modern 
culture,  one  of  the  most  important 
phusoH  is  that  now  recognized  as  the 
"higher  education  of  woman."  That 
woman  requires  a  better  education 
than  she  has  hitherto  hail,  and  that 
it  should  also  be  of  a  higher  grade, 
»n   andeniable,    although    the   prac- 


tical qnestiona  that  arise  in  the  *t- 
tempt  to  define  and  attain  it  are  sen- 
CDS  and  formidable.  The  prevaleiit 
ahort-ont  eolation  of  the  problem- 
women  crave  a  higher  edncation,  ther«- 
fore  open  to  them  the  faigher  institu- 
tions— it  as  &r  as  posnble  from  being 
an  adequate  or  satisfactory  dispositicc 
of  the  case. 

It  ia  a  constant  complaint  uDong 
the  leaders  of  the  wotnan'a  moTement, 
that,  in  consequence  of  the  long  snbjec- 
tion  of  the  sex  to  the  domination  of 
men,  women  have  not  been  allowed  or 
incited  to  think  for  themselves,  Thsy 
complain  that  women's  ideas  hive  been 
moulded  by  men,  in  conformi^  to  ths 
state  of  subordination  in  which  ths 
weaker  sex  has  been  held,  and  that  the 
first  thing  women  have  to  do  is  to  as- 
sert themselves  mentally,  to  develop 
their  own  powers  in  their  own  way,  to 
form  their  own  opinions,  and  not  b« 
forever  dependent  npon  those  who  by 
the  radical  bios  of  an  opposite  ooniti- 
totion  are  incapable  of  comprehending 
woman  or  of  doing  justice  to  her  caps- 
cities.  On  this  ground  it  is  of  conne 
iinpOHBible  for  woman  to  accept  a  nis«- 
culine  education.  For  the  existing  col- 
leges and  universities  have  not  only 
been  originated  and  developed  through 
centuries  exclusively  by  men,  but  tliey 
have  been  pervaded  by  the  thoughts 
and  animated  by  the  feelings  and  tastes, 
and  moulded  by  the  aimii  and  necessi' 
ties,  of  men.  If  women  are  to  free 
themselves  Irom  male  control  in  the 
matter  of  one-sided  mental  infiueuce, 
it  woold  seem  that  their  first  tue 
should  be  not  to  tuijeet  themselves  lo 
the  action  of  those  institutions  the 
very  object  of  which  is  to  assimilate 
and  determine  the  intellectual  charac- 
ter of  studeniH  into  harmony  with  their 
own  policy. 

We  yield  to  no  others  in  the  esr- 
nesInesB  of  oar  belief  in  the  higher  odo- 
cation  of  women;  but  we  want  to  «e 
them  take  the  matter  in  their  ovn 
hands,  and  work  out  a  system  of  mental 
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csltiTAtioo  udnptcd  to  tlieir  own  ii&< 
lar«*  Mid  tiKvAM.  Tho  higher  «daco- 
tlm  u  ttntioditd  in  Minting  institn- 
Hobs  euuiot  neet  this  r«q<itrcBi«iit. 
It  Ilk  Is  ftd,  iiw1«r  mdiclment  for  noin* 
■dapUtiuu  to  Ihe  |>re««iii  iranta  of 
tn«n :  nnil  raic  of  the  mod  profouiwl 
■tad  importuit  of  lUe  nforais  of  oar 
age  is  that  thorooirh  modiflcKUDn  of 
eoileeinte  melbo<l«  of  stud;  that  abnii 
bring  th«in  np  to  th«  dMnanili  of  mod- 
•rn  life.  Thnt  thoj  noir  uuver  to 
0i«a«  demaadfi,  bat  ver;  fbw  will  mntn- 
taln.  Them  tiro  nunj,  nnd  tho  Duiii- 
1i«r  la  Inorearfng,  irho  do  not  go  (o 
MUvgo  b«ciaii«o  the  cdoeation  t>ier« 
oU^ed  ia  ihouglit  U>  be  of  llttl«  dm* 
to  tho  ptMiwor.  if  not  indc«d  a  bin- 
dmiM  to  bim  iu  bis  ftitore  eiperienoe 
«1tli  tlw  worid.  Thonaaad*  ignore  dl 
eoadderatioii*  »f  Ui«  otefkiincea  of 
what  ia  to  bo  l«am«i),  snd  ([o  or  are 
Mot  (o  «oUege  bMaiisu  it  in  ihe  proper 
tkln^,  a  faabioQ  of  mcIvif,  and  hn>  its 
•oeial  bnwllt*;  and  nmu}'  uiiduublcd- 
If  go  became  tbef  haT«  bei>n  niadn  la 
fcciicve  that  tiM  old  cdumtion  in  the 
perfection  of  hnuian  ■risdom  for  iu«d- 
tnl  dtwiplLno,  and  \»,  after  fiil,  the 
b««t  lbin)[  ereo  for  practical  life.  T*t 
tbo  dbtraat  of  tb«  trrtoin  i>  deep,  and 
lua  ahfAj  mode  Haclf  ao  powarfliUj 
fUti  tbat  tho  ooHegM  have  boon  com- 
pellod  to  ji«]d  to  tt,  and  in  innnf  CiiHcs 
10  modlfjr  tbdr  iiie4bods  of  instruction 
and  or«at«  npplMnf^tol  •rliooln  de- 
voted to  inedoni  knowltdp;,  Tht 
higber  odoMtlon  of  men  i*  thn*  in  a 
atato  of  oonfliet  and  trumition ;  the  old 
•docatlra  ia  glvtait  w»j,  and  a  Now 
Bdncatioii  ia  rinoK  in  ita  plaeOb 

U  M«ui8  to  na  that  thia  ia  the  fir«l 
J^  bet  for  vtHDion  to  consider  in  their  cf- 
fbrta  to  attain  a  hl^ar  odn««tton.  Th(> 
ipiMtian  tbat  iiforcedupon  man,  Wbnc 
^all  tbe  bighor  edacatlon  bet  liaa 
«vwi  n  grtaet  confcra  for  iromon,  for 
it  !a  not  oni)'  an  op«n  on«,  but  It  ia  an 
•i[t«HiB*al  wbirli  must  boaol»nitt«d 
to  0\o  1*U  of  Uiae,  and  If  mlarauiagcd 
fiiB*  b»  (nil  of  peril.  It  bohoOTCi  voin- 


«n  not  to  be  ao  carried  tttiay  hj  tli« 
eorrPBt  claroor  eboni  the  adrantogM  of 
education,  that  tliej  an  willing  to  ac- 
cept nar  thing  nnder  that  name  tlial  Is 
dlKpensed  frora  tbe  neboola.  Edurntion, 
like  every  iblng  cJae.  niaj  be  good  or 
bad,  worthlc«a  or  valoabio ;  bnt  ft  dif- 
fera  tnm  aioat  other  thing*  ia  thii,  that, 
if  bad  and  worthleaa,  It  eamkol  b«  got  rid 
of.  We  baT«  ;el  to  raaltM  the  impor* 
tanl  fact  that  mneh  ao-called  edneatino 
ia  worse  than  none  at  nil ;  and  tliat  it  ta 
b«tt«rto leave  tbemind  to  Its  aponlane- 
ouB  force*  and  ita  aelf^derelopniont  un- 
der the  nctlon  of  the  enrroatidiij);  indn- 
one««  of  Natnro  and  life,  rather  than  to 
meddle  vith  it  ineouidamlelv.  to  bsr- 
den  it  with  worthleaa  hnoivlcdice,  or  to 
violBi«  tta  proportlona  bj  an  estrata- 
gaot  ovvr-coltore  of  some  bcoJltoa  and 
a  toto]  ne(;le«t  of  others.  Were  the 
donra  of  all  tbe  collegM  of  the  coun- 
try to  be  opened  to-morrow  to  vomoa, 
in  Rood  faith,  and  in  obedience  to  a 
pubKc  aontimcnt  Ihnt  would  knd  hnr 
to  avMl  herself  of  the  opporluoily  aa 
men  do,  wo  bollCTe  that  the  reanll 
eoald  But  be  otherwise  than  in  a  high 
degroo  diaaatroD*  to  woman  and  to  »o- 
oioty ;  and  tbi*  beeausc  tho  edncotioo 
which  abo  would  get  wonld  be~  not 
what  ahe  reqniroa,  woold  be  pnt  in  tho 
place  of  what  «hfrt>iuir«4,  and  wonld 
indefinitely  postpone  the  attnitunent  of 
what  vhe  reqoirea. 

It  in  well  fur  woman  that,  in  swoken- 
ing  tu  the  neueaaitjr  of  a  hijcher  colti- 
Totion  of  her  faenhlea.  «h«  ia  fV«e  la  the 
choice  of  lueuiia;  but  it  remains  to  bo 
•con  what  aho  will  do  with  her  chaiic«. 
There  ia  superaboandifig  knowledge, 
th*  ripening  of  all  Ihe  past— wheat  and 
ohalf ;  tliere  is  the  worid's  long  expo- 
riencn  with  rdacntion  for  help  or  for 
warning;  what,  then,  will  woman  do 
toward  oonstrBCtbg  a  higher  edooatlon 
for  faersctf?  Will  she  follow  bltadly 
tiie  old  traditions,  oontent  with  any 
thio^  and  accept  tho  enhnre  that  man 
has  outgrown  and  la  nijaetlng ;  or  wfU 
sbo  bo  oqnal  to  tlw  rtcarinn,  and  fona 
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tor  htnolf  B    cumciiltttn   at  aMdisi 
mitod  U>  bbo  rcquirvmunta  of  her  own 

Tiint  wotnan  h>t  n  ■i|>ti»rio  Biiirk«d 
ont  bj  ber  orKnauiMion,  howorer  t)>« 
aotioa  tuf  b«  sconud  bv  th«  Nform- 
«n^  b  M  tmo  H  thftt  tb«  bird  and  the 
flab  hara  tjiberiM  which  &ra  determtned 
br  thoir  orftno'tc  niuaro*.  Bird*  oftoa 
|iluog«  into  tbe  iraiaj  deep,  and  tlaiu» 
oofflMlniM  Hm  into  Uk*  ab,  but  one  i« 
DeTerth«l«M  furmed  for  ■wiaHDing  and 
tbe  olli»r  Tttf  lli^t.  Bo  wodimi  may 
make  truuiont  dinnioai  from  Uie 
ephere  of  •otiritr  for  vbkk  Ibaj  are 
Coiutttai«d,  but  tbej  are  Berertholcae 
fomiiid  and  deMffned  for  inatersilj',  tlte 
oare  of  oh[ldr«a,  and  tbe  affsin  of  do- 
inaetie  litt.  They  an  the  molber*  of 
hnreaaklnd,  tbe  nMonl  edncieton  of 
chllilhnod,  Uie  puwdiua  of  the  hooao- 
bolil,  nnd  hj  the  d(«[>eat  utdiiuiDoe  of 
tUo^  thev  are  tbi*,  in  n  noikM,  and  to 
ft  degrve,  that  man  ti  boU  For  woiDaa 
in  tbeee  relstioaa,  edacatioo  ban  bitb- 
erto  dome  bat  tittle,  and  hoDunil^r  hu 
taStead  a*  a  conMqaeBOO.  To  tbe 
mothoni  of  the  raoo,  upociaUT,  bolooga 
tha  iiQMtioo  of  ita  prtMiTttloii  and  [ia> 
provDtD«nt.  Tbo  problom  ia  transoend- 
«nt,  sod  iroman's  Intereat  in  it  mora 
Iminediato  nnd  vital  thnn  man'a  c.ia  be. 
Solaaea  has  foruiahMl  the  knofrledgo 
that  i*  miiiirod,  n  vut  hum  of  tmth 
that  is  wiiiling  to  be  applied  for  tho 
ooadnnt  and  aanoMinit  of  the  doniMtIo 
!ipbcrL\  Mim  haa  ori(;inuted  it;  ia  it 
not  for  woman  to  u«a  it  t  And  noir, 
whoa  there  'u  w  mnoh  ngitaiion  to 
give  woman  larger  mental  opipurtaoi- 
ti«a,  aad  ahe  la  preaaiiiff  for  the  advan- 
tage* of  a  higher  edneetion,  ve  have  a 
right  to  eipeot  tliat  ahe  will  oonridor 
tho  aul^eot  from  bar  own  point  of 
Tiev,  and  capply  the  great  edacational 
nead  tliat  luu  been  ao  long  recognised 
nnd  deplored.  The  neir  depnrtnre  of 
hlgh«r  faniale  ednoation  ahoald  onquM- 
tionablj-  be  trom  tbe  roanlta  of  the 
medical  profesiion.  Wo  bvlicTO  that 
pbjtidnBs  have  bjr  no  rocnna  yat  uken 


tbe  ^ar«  ii  gcaeml  edomioo  i 
ioterceta  of  todctr  roqaire;  but, 
the  DHnlal  csUirAtlon  of  wecnen  i*to 
baootne  ajatetnatie  and  the;  hsra  Ihair 
uwa  higher  inatitationa,  the  acaawf  af 
]>hf  aiciana  vUl  be  indi^>«iusblai.  It  I* 
not  tliad  all  wooan  are  to  be  doc- 
tors, but  that  tbef  are  to  be  inetnicud 
and  becoow  inteUigent  fint  of  all  In 
the  Miemeea  of  life,  with  wlndi  al«o 
the  phrriolaik  baa  to  deal.  IC  to  get 
the  A.  it.  of  Vale  or  Uarrard,  voold 
be  worth  tbe  atnig^e  for  wocDen,  as 
iinalifjing  tbom  for  the  inteUi(«iit  fU- 
fiUraeut  of  their  deatinj,  let  the  doon 
be  battered  down  If  neocmaiT  for  their 
vQtrance ;  bvi,  if  it  wontd  not  oondnec 
to  this  end,  and  woold  rather  be  &Ul 
to  it,  let  the  doon  reoBBiB  dosU^ 
looked,  tf  the  preaent  M^tcatioB  la  m 
be  aUlized,  tbe  moTemaot  Btvat  net 
take  a  falao  direelloiL  K«w  tiutto- 
tiona  are  called  for,  that  aball  aniipl;  a 
Qew  edaealiaa  ob  the  fetoinine  lida. 
The  ^jatMn  of  itaidUe  may  be  broal 
and  liberal  ia  tha  beat  aaoM,  bnt  what 
we  hubt  on  ia  that  it  aho«U  be  thfii 
with  fiindamwrtal  rafer«ac«  to  the  lifr- 
oeeda  of  feuale  atodcnta.  Frotn  tUa 
point  of  view  oar  exittlBg  tmt^  <ol> 
tege*  are  liable  to  ecrttlelm;  laaofir 
a«  thej  aro  ImitatloBt  of  the  oM  tna^ 
o«liae  eatablithmcBta,  tlioj  do  bo(  ae«t 
the  waota  of  the  aez.  aad  rather  ob- 
•tnict  than  aid  the  trne  coarao  of  I 
Bine  enltlvation. 


sxFxstjaofTs  upos  LTvnro  Aimuu 

Turn  ia  no  eleiBeat  of  bunao  a^ 
tare  more  noble  thai  that  apnpath; 
with  inferior  er«MiirM  which  teadaia 
a  kindly  regard  for  their  weltar*,  m4 
proteeta  th«in  from  wantoo  or  carelM 
Kufiering;  and  it  ia  grstUyiiic  to  eh- 
•erre  that  this  tWiBg  ia  *■—— "f  to 
definite^  ao  atnmg,  toKl  ao  extandtd,  ■ 
to  have  embodied  Itaelf  in  orgBaintkai 
for  the  ^atemarle  preretitiaii  of  emeliy 
toaaim^    With  all  oar  boMltdfiv 
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jeo  and  eDli^toDmeat,  n«a  arc  7«t 

trs  nixh  bubarians,  and  ttio  crnd  in- 

Sliiictsof  the  urunn  utiU  niumiite  niuD]' 

nomtual  CbritiilAii.     Th«    hamnner 

lecluiS*  am  Ix^'DDing  to  OMcrt  their 

[Inflacnoe;  bat  tbcj  «iicouDt<jr  fi-arful 

da  in  the  itnifcxlo  with  boivdttnry 

apoke*  to  viok-uoc,  nuA  that  uriiHiic 

«fio«ro«DtorbnitRUty  irhtch  incknon- 

Jpfinciit  in  tbo  nffcring  of  infurior 

Itrestiuca. 

Yet,  like  ovorjtbm|[c!i>o,tlio  kindly 
MDtimcDtA  loward  aniiuflls  may  be  oar- 
riod  to  extromc*  and  run  iutu  abnurd- 
Ity*  We  live  in  a  world,  «r  at  leoet  in 
■  >tag«  of  it,  in  which  tii^cting  ia  not 
to  b«  ewaped.  B?  the  eongtlnilioD  of 
tbioipi,  it  munt  bo  inflicted.  Older  thim 
the  Deoalogoe^  older  than  raim,  h8  old 
•a  tbo  MfUovt  life,  ii  tlio  dirino  nrdi- 
feanec  of  Nature  I*  kill  or  be  killed. 
TbanoGcnity  of  malOBl  ilcitriiction  woi 
iutiutcd  in  tito  nataro  nod  trilh  th« 
flrtt  optienritricit  of  Vmng  thingtL  Kot 
onlj  was  ilcutb  the  doom  of  all,  but 
I  bj  violdwo  and  inntniil  rutblcu 
ht«rwutli«  iteudnsiLTj-  andnonnal 
lit  of  ib«  arraDKemrat.  Tbo  world 
I  QilTODcvd  tbrough  agou.v.  aud,  iu  iu 
ufoliillif,  the  prico  of  btHhor  oiyaj- 
Bwnt  bu  over  boou  int«D«ur  f  tdn.  &m 
tli«  D«rT0O88j*tem  of  the  aalmsl  Mfiee 
bw  bt-coniQ  inon)  Toluminouo,  delicate, 
aniil  owDplox,  tli*  capaclt;  of  snfforinfr 
I  veil  im  pleaaorQ  ia  incraaiUHl;  and, 
tbu  raott  {Hwfeoted  befn^  tbo  rory 
lowering  of  genius  o})oni>  ntiw  nnxeop. 
P'tlbilitica  for  painful  emotion  of  wliiub 
BStOTM  with  lower  gifts  know  nothing. 
,P^,  tberoforc,  ia  not  to  be  eac^jied. 
MBClent  creatnro  by  the  law  of 
^h«  bfrinK  Ktrirca  to  aroid  it,  and  it  ia 
inciunbvul  upon  all  to  k'w«n  it  m  far 
1  pOMibl*,  biit  it  ii  wrouKlit  into  the 
abU  fconomy  of  tbintt*,  luid  nut 
recognlM  and  deal  wilb  it  aa  any 
btbar  fact  ia  irmtiooaL 

It  linrta  ineecta  to  b«  killed,  but  we 
,  aiaat  kill  Ibom  in  aclf-dofenae.      Wo 
oy  tbe   lower    aaimala    for    onr 
'food,  bat  th«r<  ia  a  deeper  r«a»on  for 


beiug  rid  of  tb«iii,  becnoM^  if  aoffcrcd 
to  mnltiply  iincbecked,  tbey  would 
put  an  ocd  (o  im.  It  vill  tbcrcforo 
not  do  to  yield  in  this  iiiBlter  to  the 
pure  dictjitcs  of  aDntimont.  Tbero  ia 
an  laJlSotloD  of  pain  that  is  re^iaonablo 
and  ncceuory,  and  one  of  tbo  cue*  of 
tt  ia  uUbrded  by  tho  pliyMo!ogi«t  who 
makoi  j'ainfnl  ezperlioents  npon  tbe 
lowt-r  aiiiiualH  to  cxtvud  tbti  lutowl- 
edfce  of  bia  wienco.  Aa  tb«  eiigen- 
cien  of  diet  may  r«<)uiro  un  to  rluy  an 
ox,  CO  the  deuimda  of  sdcuiiQo  tralb 
may  require  ua  to  ancriflco  a  rnbUt  or 
a  dog.  In  both  «a»ea  Ibe  pain  pro- 
dnced  *honld  be  tbe  Icont  poxiblr,  bttt 
in  both  the  onde  ar«  rvuoual'ly  bold  to 
Jiistiiy  tbe  tnflictioo.  Yet  there  bare 
been  many  and  earnest  protMta  against 
T)<i*ectlon,  or  ei[>«rlro*nta  n[>0D  liv- 
ing oniinalii,  a»  an  in«xcniuil>Ic  cruelly ; 
and  pbyslologista  have  recenity  been 
tho  satgccts  of  a  treth  awuiuit  by  aen* 
ttmentol  wrlteri  Id  the  Lunduu  literary 
pro»K.  Tho  nrtinnicnta  in  favor  of  tho 
praoUoe  are  so  couvinciogly  stated,  and 
the  objections  to  it  so  well  rcfntod,  in 
a  papor  by  Ur.  Fo»t«T,  of  C'uiobridgc, 
ibat  n'e  ^«p^od□(^e  il  in  tbe  present 
niimbur  of  the  Uvstblv.  It  will  well 
repay  peruaal. 


LITERARY  NOTICES. 

Eneutiu  PtyrneiooT.  Tnn»Ut«d  frcm  Ibe 
I'rcncti  of  ThiSodoru  KibuL.'  Profettor 
of  riiiloncphy  ia  (lie  Lyol^o  at  LavaL. 
N'co  Ycrk :  I>.  Applvton  k  Co.  Sit8  pp. 
iTIee,  tl-AO- 

Tm  study  of  tho  huinaii  mlad  ia  bcyoad 
«ll  doubt  one  of  the  mott  tubliiae  and  ink 
portont,  w  tt  il  cprlBialy  oar  of  thti  (oosl 
diiB«ulI,  of  all  aludivf.  ^  (rvat  [»  Its  Inter* 
Mt  that  il  bas  fasdnated  phiinnophBrs  for 
tiiuiiMiiita  of  yron,  aad  *□  gmt  la  iu  diffi- 
(iiill;  that  of  all  brtachca  o(  imiidry  It  has 
pcuvvd  least  amanable  to  tnTeatlgatlou,  and 
bus  ifl  to  the  moat  discordant  coocluaions. 
Pi-nm  thn  b«^alsg  of  upcculilioa  il  lisa 
l}(inn  puraund  by  a  mMboil  that  has  bOeil  10 
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j\M  n^twtOA  or  rtiulu  tliftt  ti«T«  c<«n- 
pcllcd  U>e  B^o"^  lOwptMea  «r  ihlaker*, 
lU  prabltiM  men  too  DonpUi,  ■ubtDt,  aail 
tn''nl,  lo  b«  «ffKtaallr  4mU  <rilli  bcfef« 
BMi  had  bton  tr»in«d  lo  lfa«  work  of  tarta' 
tigidon  on  tho  Mborilinita  pUim  oT  diUu- 
nl  ptunetMnk.  Tho  Lower  befor*  th«lii|^- 
Pr,  th«  tlniftle  b/'fore  Uic  cumplci,  iii<i*l  be 
the  law  of  mO*en>t3il  wlifti'  nol  ua);  Irntha 
of  Ibe  bijtbett  ordvr  are  U>  !•«  reaphvil,  but 
tlw  mathmli  b;  wbiah  lh«7  >ts  (o  be  ar- 
rivad  al  b*T(  alto  to  bu  <liiiC0T«rtd.  Tlore 
»M  notiM  a  lonit  »nd  Mfor*  «ppt«Dtio»- 
«h)i>  or  Nttneo  In  ih*  wofW  of  nnratelinj; 
pbcnofDMB  bofbr*  the  rriOrn  of  mind  coiiM 
b«  cnleMd  wtth  vty  coDflcl»nc«  of  lii  can- 
qoMi  Ant)  it  «Bs  not  onlj  nccciuar;  lo 
Imtd  bjr  admilac  pnctlco  tbe  dllUoult  art 
of  iamtigitioa,  but  ih*  lalaUau  of  inepial 
problcou  WM  Titallj  dopooiUiU  opoa  a  tpe- 
«in  «f  knowledgB  vhlolt  ortlinv;  tdnioo 
alone  oonM  ilitcloM.  Of  mind,  ■■  ■  phe- 
aoinanon  to  b«  iamtlgilfil,  «c  kcoir  iwtb- 
iBlf  vhalCTCT.  excrpt  u  a  muDitcstalioa  of 
orguio  liKh  It  ui  ooiiiUtioiiud  b^  vig^nic 
Uw*,  4ad  tb«N  out  bo  no  ooiupeiMt  locti- 
1*1  tclrnoo  lliftl  doM  oot  rMCgnixe  thia 
truth.  Ulnd,  moreoitt,  \i  cKliibil«d,  "Ith 
a  tbouMod  inodifloaiiaD*,  tbrou^  all  (he 
ItTWln  of  aninate  bdng,  (sd  thoM  dlTOHi- 
tlo*  uiut  bo  regarded  b^  aD7  Inw  iclmoo 
of  tbo  lUbJQcl.  The  pafcbloal  natur**  of 
tlu  qiudruped,  the  bird,  the  flih,  ibo  Itmeni, 
ma.y  Dot  be  lo  digolflrd  na  that  of  man,  and 
nu;  alli>rd  1mi  in){Hnng  tbetaoa  for  deohi' 
mation,  but,  ni  a  airioDtiGc  point  of  rie«, 
tbt;  are  of  t<iiiBl  intereat,  and  Ibeir  invco. 
ligation  iainiperatite.  It  tould  notbeatbcr- 
«i*e,  thtrefure,  than  that  mvnial  philooopb}' 
ihoald  br  pruroiindlj  aaivl«<1  both  bj  that 
driU  lo  roonrch  uid  thai  extcnnion  of 
knowlodi^O  whioh  bar*  raoultod  froni  the 
Imi  ibrfo  eenturiM  of  uieiiiiflo  pragrtM. 
Tli«  uoir  pbaur  ohioh  Ibo  luttjoot  h«a  oott- 
onquouilj  auuiood  It  luion  u  the  Mod  cm 
Piyeholosj  or  Iho  Now  r«]rehDlagj,  and 
ibl*  boa  glvrt)  tiao  to  a  aehool  of  tbootthi, 
tbo  moat  cndneat  rvpnowitatlTo*  of  which 
vo  BngllibmoD.  With  a  fxw  oiotption^, 
and  tboae  of  hardly  Ibo  btgliMl  mark,  0«r- 
man,*  clin^  (o  ibe  old  molhoila.  TraiiM  Is 
bvhinil  the  nsf  incTor?  tbbg.onr  owncoiio- 
Iry  l>  eriprtinf;  along  aflpr  European  tradi- 
tion*, a-id  it  in  Ufl  (0  Engknd  to  plonoer 


ihc  wocM  lit  Ibc  work  of  pajri 
tDiopanat. 

l>n>r.  Ribol'a  book  ia  the  IrlbatB  ttt  % 
oouJid  and  iinpr«jndicod  fvroipm  lo  tk 
grMiMW  of  tbo  Rni^Gab  Mtiool  of  aoiwrifa 
|>'<rrholoi;]r,  and  It  b  mi  adiainble  tmiijA 
of  lb*  eun,lrlb«UaiM  of  tb»  ihiumiiIiiIh 
Xnitllah  wHUra  ufioii  thia  mil^}e(fc  Ai  ^ 
ihualaiiie  atiu]«Dt  of  phlLottifibr  Vmtdt, 
knd  Ibonxiflilj  imbntd  with  iht  adMiUil 
«p4rit,  Vtut  Rlboi  bttnga  MdaoM  qMM» 
tloiw  to  Ua  Ualc,  and  gnui^  ik*  anb^tt 
wlih  ibc  powoi  tit  a  UBiuy,  wfaUt  U*  work 
hu  a  jitdkiol  r«inK«i  b  Ibe  awtoolrrf 
men  that  it  faTortd  hj  Ua  fcrvlp  polal  «f 
(lew.  1(0  "rilm,  la0T«0Ter,  with  m  paU 
and  oleamsa*  tbat  are  quite  mdimmI  la 
Imlingtbiitlaaaaf  sabiKUk  ProCBIbtt 
i;i>M  lu  in  tUa  Tolwno  k  Ineid  aeootnl  of 
Ibe  ^tMM  of  Hart!*;,  Jame*  HIU,  Heitot 
SpoQoer,  Aluander  Bab,  Om>^  U.  Lcwk 
aiainal  Ball**,  and  ^ohn  Stuart  ICU,  aad 
bl«  work  allogMh«r  aflbrdi  the  beat  dcJtoe- 
ation  w«  have  of  the  pcai^na  and  gKnonta 
of  the  Nitw  Pajanlogieal  Sobool  that  bM 
come  forwant  into  tndi  prnMalnanea  hi  At 
prMeot  ganeralion. 

Frof.  Bifaot  pitdzat  to  bin  (uliim? 
admirable  and  fawlmotlTo  in  trod  u 
«h^l(T  on  tb«  relatloa*  of  phllcocfil 
MnuDcc,  and  melaphfaioa,  and  the  (^rad: 
RRiwih  and  prp4eot  pooltioa  of  tclmlftc 
p*Tcbo)0|a7.  'b  ^*  oMtion  coiuldarlof  Ibc 
«oi(V*]  daSnitloM  of  it,  bo  tvmatk*  at  U- 
lowa  (onoenilnjE  one  of  tbtao: 

"  Wo  ar«>  told  tkal  pa7dkol«Kr  b  tbt 
aclonco  of  Ilia  haman  tonL  Tbat  la  a  rtf; 
narrow  and  lii«ompleto  idn  of  it.  b  bi- 
ology urtr  deflned  »■  tbo  toieoeo  of  Jb«Ma 
life  T  Hat  phjalologr  «*er  bellond,  cvui 
in  liiiDfaae^.tfaatltaaBlrobjoctwaiinanr 
Hare  ibnj  not  eoniddorad,  on  tbe  oontrvj, 
that  eTcr;  Iblng  which  haa  or^ukind  and 
maoifotoil  lift  beloi^  to  Ibna — tb*  lolb- 
tnria,  aa  well  aa  nan  T  Kow,  unlata  Vc  ad- 
mit the  Onrtmian  ophdon  of  auinia]  m*- 
ohlnn — vhiph  ha*  no  loBgcr,  to  taj  bni 
«d|(v,  an  adherent— we  niut  aeknowl 
that  anim  '  ha<«  ibdr  Maaatlont, 
tvi|,;  1ellt^  .-  ,r  dwir««,  ibcir  |dMai 
tbrii  .jkiti',  their  uhancttr,  Juat  Ilka  out- 
■rlTix ;  tlttl  ihti«  li  a  eeOocdoo  of  jx 
lo|[loal  (krU  whloh  OM  baa  no  right  to  ti 
tRMt  fton  tbe  adenod    Vffao  hoe  tiui 
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ifaoM  f*eti?  Tbc  nstunlliU,  ui'l  not  Ike 
pajcboIogUu.  ir  vt  «R«  to  go  fonhw, 
«•  mlgtil  itiov  tbit  onltdarx  ftjeho'ti)^,  in 
MMrictbg  Itiwlf  to  icon,  \aa  not  r>m  hi' 
c1ad«d  At  vholeoC  awnkinil;  ihsl  il  hu 
ukcB  no  bM4  cf  lh«  Inrcrior  racfH  <bUck 
■nd  ;tl!ov):  Ibnt  it  hna  cantaittd  iUvlf 
vilh  otGnnine  tfait  ihc  buman  bculliet  ira 
ilnlic*)  In  niiurc  and  TRrinus  ool;  tn  At- 
grMt  ■■  if  *^*  iiSvnove  of  cirgrvo  iniKtil 
■Ot  wm«lim«  be  »ich  m  Io  bo  tquiralont 
10  a  diOltTOice  of  uaiUTc;  tbM  in  laitn  It 
W  tekisi  tbe  ficuIiiM  ftlreod;  mn>tliutcd, 
n4  rarttr  ownpled  iMdf  «iih  tli«r  mods 
of  d«Ttlopmeiil ;  bo  tfaat,  KnatlT,  [ifjchot- 
•n',  itukad  of  being  (lii!  •rience  of  l>tj- 
cIumI  pfceiiom«Da,  ha*  aimptir  mwla  mtn, 
•dMb,  ffrObed,  ud  »ltil«,  ha  otyuot. 

"  K**  hnv  (wn  h»»  pajvhOlogj  trnilpN 
Hwdi  lu  objMt,  1«t  na  »ow  tM  lio*  il  iin- 
Juiiiiid*  lu  metliod.  TDU  wn*itt«  *n- 
tlr«lj  la  rudetdoft,  or  tatrriot  obMrrntinn. 
JLMaredlf ,  no  ono  bclWr**  mors  flrmlj  lliaa 
«*  do  la  lb*  ncocailtj  of  tliln  modn  of  oh- 
Mrratlon ;  It  1*  lb*  point  of  iltiurtiirD:.  tlin 
hJif  ta«»ble  mnditlnn  of  >ll  pnchoiog;, 
Mid  IboM  vtio  have  dmicd  It,  like  Droui. 
nbaadAagnMaOoinK^  hSTe  fo  cottpletcW 
B«w  t^iii*!  erideiKO.  and  giTim  the  pnme 
to  tfciiii  adrtrurio,  tlktt  tbeir  mort  fiiih- 
M  Aicipla  lure  not  gone  lofir  villi  lliem. 
It  U  Mrtaia  ihit  tbe  analoniait  and  the 
pbftiologiit  might  pan  («nturits  in  tludj'- 
Ing  Ihe  brain  and  the  nerr**,  without  e*i!r 
(ufpertiDg  nhat  a  pleanire  or  a  paia  it,  if 
Iker  bate  nul  ftlt  both. 

"No  usiimon;  ia  no  taliiable  OB  Ihb 
poiat  u  Uiat  of  KWMrioime**,  uid  »•  an 
alwa.n  lirou)clit  baok  to  lliat  Wjing  of  an 
taatomUil — ■  la  Iha  pr«*m(«  of  ilio  ilbrv* 
of  ti«  liraln,  ««  are  Ilk*  harknrr-cnaeh- 
mpn,  aba  knoir  tbn  alrfcU  tnd  llio  hniinc*, 
but  kno*  aothlas  of  what  takca  pUco  In- 
■hte  lh*m.*  It  I*  aba  ccrtala  that  the  ob. 
Jtetlooa  made  td  tliiamcibadof  obfenatlon 
bare  beat  rerjt  «cll  diKUucd.  Bitt  In  It 
Irae  (hit  inKtior  obactTiiion  ii  tbe  vnlgvt 
nieth-)d  ef  pajeholo^f  that  It  rertali 
mrf  Ifaui^lliat  itaaficea  Sir  W  ifaing* 
lUiim  in  Ui  rigorona  meanin^'liiik  doc*  • 
viNild  lead  to  the  jmpwtlliiBty  af  tbt:  tcl- 
Mica.  For,  If  107  ttdloction  apprlve*  ino  of 
ibal  whM  p*M(«  in  ttus  il  ia  ■hiioliiiily  in- 
ea|iable  of  enahCnj;  bm  to  pcDetiaU  itita 
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tbo  mM  of  amAa.    A  mon;  <«inplkato 
ptooto*  ia  B«ciJ»aTy  for  ihai.    We  arc  tail 
ing ;    a  Bias  ptcacnt  ai  our  enoTcn 
juint  in  it  «iih  an  absent  muincr,  ttyt 
few  worda  with  evident  eflbrl.  snd  fotcei  a 
iiulle;  I  <vn<iiijt  from  all  iliii  tliil  he  i>  a 
]ir«;  lo  Mms  hidden  trouble.     I  najr  1 
(tivlno  ita  eauaca  if  I  have  a  penetntli 
mind,  and  if  I  am  ao<iaainttd  wiib  ttu«  1 
and  hia  antacnl«nta     But  ihia  pcTeholo^*' 
eal  dlicoiery  In  a  ivry  e'linplei  opeiatiun, 
of  wbicb  iha  folloHinjt  arc  lliu  atftgi'a : 
eeption  of  iiigaR  and  (ivfliutet,  Iiiterpictati 
of  tboft  id^ii,  Inilucdnn  frum  cITKla  tv  ' 
canici,  infcrance,  rtBUcminit  by  aaalof:;.    Il 
has  nothing  in  rommon  with  inleiiot  ubHr*  < 
lation  cieq>t  that  aptitude  for  knoDin 
others  better  wblch  oomca  ftom  knowh 
oou'a  aclf  belter.    Thua.  «ib  nf  two  1 
\»  the  caac:  either  payeUolopy  i(  Kmltcd  to 
li]ti'rior  obnerTatioiin,  and.  tbwe  bdng  eon- 
plvtely   IndlTidual,   il  baa   ao  looger  anyvJ 
reienilRc  charaoWr;  oral**  M  b  ei tended  1 
lo  other  men,  it  aaarrtita  out  tiw*.  it  pta^ 
tiie*  mduction,  Il  iftaaona.  and  tbm  II  ia 
■uaecpiible  of  proj^rru  ;  but  II*  mothod  la 
to  a  great  eitcni  ulijeciive.     Intolot  obaer- 
titioii  uluDo  is  nut  sufHvlmt  for  the  weak- 
eel  imjoLologj." 


irrriiKATioxAL  fnBXTiFto  amu, 
vo.  vui. 

AxiHiL  IiOcoaOTiax :  oK,  WamMi,  Bvix^ 
HiKi),  jKD  Fltixu.  Wiib  •  IHawelallaa 
on  Jliironiutiea.  B;  J.  IIul  rvrri- 
uaEw,  M.D.,  F.B.R  Kcw  Yort:  D, 
Applttlon  ii  Co.  XH  tf.  llluMrated. 
I'rlco.  «l.:a. 

Locoaonos  by  ateun  began  bitl  a  f«r 
ye*n  aineo;  lu  ptincipla  arc  i^pl*^  and 
the  niBchinea  by  which  ii  la  accompllahad 
are  all  of  one  general  conatrartlon ;  yat  wa 
hare  alrendt  whole  lihvaiica  of  liierttara 
— folios,  ciuarlcM.  and  oi-laioB.  cjtclupftdiw, 
naaia,  and  calet^hiani*,  terhnjval  and  popa- 
lar~-eiponnding  and  nplatidng  it.  Kuril 
alio  bu  been  wriiteij  in  (luciiJatien  af  tha 
priiicipiea  and  intebanitiu*  of  prograaalm 
lliBi  are  ilhulraWd  ia  tha  ■iiiiiial  kiagdom ; 
but  ih«  preaml  toIuiuv  of  I>r.  I'eiiigfcw  la 
the  firil  popular  monograiik  on  tlie  subjeet 
that  we  liaeo  aeen,  and.  althouiA  not  Urge, 
it  coDtaina  muob  ruHiiu*  and  ioterfating 
infonnatiun  upou  all  aapi-eu  of  iL    But  tba 
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e'-ikt  imana  of  Dr.  PcUlsw*'*  boiA  Tor 
ibiMgbtfiil  (Md«n  «IU  Mukl  in  Uu  skill' 
All  w.y  bm  urikN  ihronib  Uwm  dinnalic* 
tt  movmdmU  «ad  OMtUWD  vhicb  are  In- 
rotr«il  in  lb«  ikro*  fomu  ef  piogit— lom, 
and  liriop  ««t  ib«  priaclplM  ihM  u*  can- 
man  U  tlL  ■•  Wc  ani  apt,"  he  H]r«,  "  lo 
COuldar  nUcIng  u  dbUoct  tnok  twlia* 
mln^  ud  walking  ud  HiunkiBS  M  di«- 
tlDM  fron  fljbj;,  ibtn  wlilcb  Awe  ohi  be 
BO  gNator  inUlalu.  Walking,  ■viBmlag, 
nnd  fifing  u^  ta  naOtj,  onlj  ■nJiioitcnn 
of  M«k  other.  Walking  metieM  ImM  ■■rtoe 
tabic  ""^  airiou^ng  into  fl*in;,  bj  i^wn. 
■(bio  gMdalkau.  Tke  nodiSnitiiin*  >faiab 
Ninh  Ib  walking,  (winunias.  and  tifin^  ara 
naoaaatuicd  b;  ibc  Iwit  tbat  ib«  earlli  af- 
ford* a  grvatcr  amouat  of  aupport  tbaa  tfao 
water,  and  tb«  vatcr  Uiui  Ui«  air.  Tbat 
walking,  •wtaBning,  and  Qjing,  rap  want  ln> 
tegial  pan*  of  lb«  name  p««b1em.  ia  prorad 
bf  lbs  b«i  Uut  neat  <|undrap«da  awtm  aa 
ma  aa  ntk,  aiut  aoaa  nw  S?,  «blla  Baar 
marine  aainala  walk  aa  woti  ai  iffm,  a»d 
binla  and  inNeU  walk,  twlui,  and  Sf,  Indla- 
orbniaaialr."  * 

Hie  problem  tbM  bacoowa  hrttraa<hig 
from  (be  nnilj'  of  iu  flioduartiUl  !«*■,  but 
for  lbs  anlhor  it  bai  more  Ui>u  a  apacula- 
tlTu  itit«rMl;  it  baa  a  aoianlifle  inporUttM 
M  furalablBg  ooodiitoM  Ibr  aolilng  tbo 
|>ret>lcana  <ir  aitllluial  progrouLon. 

Upon  Ma  point  1m  remarks :  "  The  b!i- 
lorj  of  arll&dal  |iNgt«a«Ioa  la  cawcitlall; 
Ibal  of  nuuial  pf«gtculon.  Tb«  aamc 
Uva  Rgulato  and  dcWncioc  bolh.  Tbo 
wheat  of  th*  locamolirc  and  tbo  lorew  of 
tbo  ttnamahlf  a(>parcnitr  grcatlj  diObr  from 
iho  Bmb  of  the  qiudnipcd,  llio  ftn  of  Ui« 
Qih,  ani  the  wing  of  iho  bini ;  but,  aa  I 
ahall  *bo«  ia  tbc  afquol,  the  enrrm  wbidb 
go  to  fom  tbo  wbael  and  the  aeraw  aro 
foand  in  tbe  tKTcIing  aurfanM  of  all  anl- 
malf,  «b«tb«r  ib«7  b«  limbi  (fumlibcd  wlih 
tttl\  Ot  iu,  oc  wing*. 

"  U  la  a  r wifkabie  circomaiafttc  that  Ilia 
nndaUlaan  or  ware  nade  bjr  the  wing  of 
•n  lataca,  bat,  or  bird,  when  tboae  anUnala 
nn  bororing  Mare  an  «tt|ool,  and  wbaa 
ibfjr  ate  tjrlag,  ««iTHf>ond«  la  a  mftriud 
manaiw  witb  Ibe  itaek  dcacribnl  b.T  tbe 
auttonarj  and  prapMiha  ware*  La  flaida, 
and  Ukcwiae  villi  tba  wani  of  aonnd. 

-■  or  all  anfaaal  noaaMiU,  flight  la  tn- 


diqiutaU;  tbo  SwMi.  It  ma*  be 
aa  the  petttj  of  loWlaD.  The  bet  ' 
CMataraaa  bca«7,  bulk  &t  bulk,  aa  aaa  Mi^ 
mIU  a«b«ttaMa  OBB,  bf  ika  maliWl  wan 
manta  of  ha  wing*,  Bfs*  itactf  throng  ibitk 
wlib  a  a|Med  little  abort  of  ilint  of  a  eaM» 
bal^fllk  die  mind  wUbwimdat.  n^^ 
I  majr  b« aDowcd  tbe  wpranrioa)  b  a—a 
"—"*■'*  moiaaDent  (ban  llut  at  wiUaj 
and  awtm^ng,  tbe  iaitabilii;  iancaaiag  u 
tbe  medium  la  be  tnvaned  bteo—  lot 
dcna*.  It,  bowerer,  doea  Dot  laafitJilf 
dUtoc  (nan  tbe  etber  two,  andl  i^  la 
aUa  to  riww,  be  tbe  followiag  pagti^  Oat 
Ibo  nateriata  and  (ntvas  onqdejed  iB%kl 
ate  liManDr  tbe  lave  m  tboee  <m|iliD«ila 
walkng  a»d  awiwnin^" 

IVaa  paaaagea  foaaabadow  tbe  tbwai 
ter  of  Pr.  P«tiigr«w*i  book.  Ho  wortl 
out  tbo  priMiplaa  of  aabaa)  looomMko  m 
a  fbitber  ttrp  la  Uia  piugreaa  «t  utitM 
loeotBOdoo,  bj  wbicb  tbe  theoretieal  iwM 
la  tbe  pteoUoaL  After  en  dabatnie  •Mr- 
ail  e(  Iba  aaatoahial  and  d)rnaaitel«a& 
tlona  of  flight,  ba  goce  Into  iba  quaatisa  rf 
Ita  bnUathM  by  art,  •»<  polala  out  ih*  e» 
dliiet  on  whioh  be  tblnka  ibo  preblan  ntj 
ba  aliin>Bt<|f  aotied.  Ilarc^  of  eoottat  bi 
keniOMa  iMo  aa  natritd  fieU,  aboonJiKg 
wttb  ditteoltj,  aad  ofwn  to  a  dircraitj  of 
epInlOM.  Alraadj  a  brlak  conttOTwaf  kit 
apnmg  op  In  tbe  I«ad«a  jounala  otb  bii 
tlwor;  of  fllghl,  and  tba  qnaaiioa  of  pnee- 
drncc  bi  tta  (toddalloa  betwaca  Ihe  TnuA 
and  Uig  Englbb;  bat,  whatcror  raaj  b«  Vt 
tncriu,  the  intoroat  ot  Dr.  PtttljcTrw't  roo' 
tiibuilons  to  Ibe  qneatlon  bi  tba  pnatet 
Tolumc  will  remain  muSccted.  Wa  abgoM 
not  omit  to  atate  ibal  ibctolumaUpefti*- 
Ijraad  bcautafulj  flbwlrated  with  origlBal 
cMa  aad  platen 
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Piu-id'a  Ntrcftu.  QianiKT  Scata 
oaED  CwnoiHia,  For  Scboola  and  I 
Pea.  Clattfflad  I17  N.  A.  Cusno;  II 
iMgaPlaMa;  19aCardi.  rKceoffidl 
•et,  |I0.  J.  W.  Scbanneriiora  k  Co. 
AgMU,  U  Ikod  Sutvt,  New  Toit. 

Ha.  1*uiro.haTlBg  acblatod  fattuaad 
baae  bi  the  ealUrntioB  aT  Ibe  obraoMJitb^ 
graphic  art  In  Ibe  dtyaHiueulef  (bncyflet- 
una,  baa  at  knglh  tamed  Ua  atkollon  N 
edacatioa,  and  Billed  It  to  the  lUuitnilaa 
ofotoecuof nahunlhUorr.    Alaigei 
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b«r  cf  •ptctinmi  nf  jillnU  uiil  scimiU,  <e- 
Icetcd  bj  Ur.  C«Ikb»  U  cvprciiclit  the  more 
bUNnllas  |[ronp«  of  organic  Uirmt,  arc 
printed  tn  color*  upnn  cikIi  for  c^uTcnicooo 
ot  buuUlag  \o  the  clau-room.  It  nerds  not 
to  be  uid  Ihtl  thew  inoMmtian*  m  be«u- 
ilfuUjr  exoculcd,  and  eutnot  bU  to  prove  In 
a  higti  dogrM  ftttroctlTc  to  cbltdrcn.  That 
Ifacjr  hmva  been  ciocuied  vlth  care  and  cor- 
iMtBOH,  nndti  tbic  tlgilonl  dirctlion  of  Ur. 
OilLlM,  tbore  can  bo  no  doubt.  Ai  to 
Iboir  sUlttj  Bn  odiicitinn,  that  will  drprncl 
•Miiolj  span  tlio  teacher  and  the  policy  of 
ih*  achooi.  ir  aiDpIojred  b*  euldm  to  the 
Moilgr  t>r  real  objeetit,  thef  eiuinot  rail  to  bti 
Mpfld ;  but,  if  mibnrdlnntcd  to  the  uiual 
itfvIMQ  oif  Modf,  and  occrpled  In  ploee  of 
lb*  iMngi  tiif.y  rrpreteat,  the;  will  bare 
■Smply  tbo  nhio  of  ncdicnt  ptctUK*,  tind 
will  add  to  the  already  Immnuc  nuM  at 
bledrancci  and  itninhUn;;<blocka  vhleh  the 
•ctiMll  ktnpoH  IiRlirrcn  th<i  mlnda  3t 
ctlldtnn  and  the  object*  of  KaCurc 

Tbx  l^rtm  Anc,  Pjuw  AXa  Prhist,  b; 
E.B.  Trum;  and  TntORT  ok  Kuiruva 
Bnot,  bT  Dr.  RiciumwoH,  F.  It.  8. 
Boaioa:  £«e«  JE  Lauriat.  Price,  25 
«*ti. 

Tms  U  No,  U  of  "  nalf.nour  Rccrea- 
tkat*  [n  Fopniar  Sticnec."  Tbc  flrit  paper 
l»  A  popular  iCcouEt  of  the  itonc  ngc,  or,  ai 
Ou  *utbor  pull  it.  "of  thil  period  in  the 
iiatiKj  of  maokinil  during  whiih  atfini:  tiu 
bablUuIlj  used  u  a  tnaicriol  for  wcapoai 
■nd  took."  ThiJ  period  bodlviJe*  Into  Iho 
part),  tho  Gr«t  of  »hich  he  call*  the  Cn- 
ground  Stone  Age,  nhen  lie  Implcnienta  em- 
plojwi  wCTe  morel;  chipped  out,  and  u«cd 
ia  a  vomparativelj  rougli  uid  Imperfect 
thapo.  Sndi  tmpleiaeau  are  found  in 
grcatcat  abundance  in  tho  Diift  or  Quoicr- 
cary  Deposits,  and  tn  the  tnrly  bane-cavrs, 
■ud  con«bt  largely  of  chipped  fllnti,  uppnr. 
vaii-f  dctipied  for  (pear-heads,  artoir. 
hes'l*,  Rcfapcra,  knivca,  etc.  The  accond 
or  lattf  diTi«ion  of  the  period  aboTe  ro- 
frrrvd  1ft— ^e  Ground  Slonc  Age — ii  char. 
aotMized  bj  the  employnicnt  of  -round  and 
Mta  poliahcil  iulniTncnu  of  Bdme,  ouch 
more  pcifect  than  the  chipped  formi,  and 
therefore  denolins  a  higher  atagc  of  human 
proicmii-  SWoe  implomrnu  are  (bund  in 
Dcarly  evpty  pari  of  the  nortd.  and,  nhtU 


ever  their  aonrce,  shoir  a  rtmarlubtB  unl- 
bmilt}  of  pallem.  Thii  iatitt  rroture  the 
author  aceouDU  for  partly  on  th«  priuciple 
that  mun  doe*  tho  inmc  Ihinic  u»dtT  the 
■anw  clreiinutanecK,  and  partly  on  the  bts 
lief  thai  iho  art  nna  derlTcd  hy  one  ritce 
from  another.  Tbe  crldenen  of  thn  iinni^ 
B^,  brongbt  to  light  in  the  enuntrlcn  hith- 
erto Mplored,  take  op  the  mnalnder  of 
the  paper.  Any  one  wiihing  a  general  Id«a 
of  Kbnt  I)  at  prcient  known  on  tbla  Intrr- 
estin^  >iibjet't,  will  be  well  repaid  by  a  pe- 
rusal of  this  Gsnay. 

Tlie  theory  of  a  neiroitit  ether  we  wJU 
giTi)  in  tbe  author's  umi  words:  "The  Idea 
attempted  to  bo  cuuvcted  by  tho  theory 
i»,  that  between  the  moleoules  of  ihentat- 
l«r,  solRl  or  fluid,  of  which  the  nertous  or- 
l^ipm,  and  fndood  of  whloh  all  the  organic 
part*  of  the  body  ate  mtupourd,  then;  exist* 
a  reHned,  tnbtilo  tnediiuu.  fsporons  or  puo> 
ouK,  wliicb  bold*  the  inoloout««  in  a  condi- 
tion for  motion  utK>n  eaeh  othor,  and  fte" 
Bmnitonipnt  and  ruiarranitenienl  of  fonn ; 
a  mndium  by  and  thmujih  which  all  motion 
la  conveyed ;  by  and  tliron)(h  which  the  one 
organ  or  part  of  the  body  b  hdd  In  com- 
munion with  the  ntlier  parts,  and  hy  aiul 
throtigb  n-Iiich  tbe  outer  lldng  world  con.- 
CDiinu'atei  with  the  litlnt;  mas— a  medium 
which.  Iwing  ppcaent,  enables  the  phenoni- 
tna  of  life  to  be  demonsi rated,  and  which, 
being  univcrially  nbscnt,  leave*  the  body 
aetuaiiy  dead ;  in  auch  condition,  I.  e.,  that 
it  cannot,  by  any  pbenommon  of  motion, 
prorc  ilaelf  to  bt^  atiie."  The  paper  i*  do- 
roted  to  an  elucidulion  of  Uiis  thuury. 

IXEirrs  or  ntx  Gaiu>i:x  ;  Their  Q^bili,  etc. 
Iity  A.  K  PacEian,  Jr.  liotioni  £>lu 
&  LauriaL     Price,  !S  orals. 

Tntx  la  the  flr*t  port  of  a  volume  tVom 
the  pen  of  rrof.  PUckard,  entitled  "Qalf- 
lloun  with  Intecli,"  to  be  luucd  in  twelve 
parts,  of  about  39  page*  each,  by  the  above 
home.  Beglnniag  with  some  gmanl  eau- 
■Idetatlona  on  the  relatlmi  of  Mng  «b. 
Jecis  to  ome  another,  the  attlbor  paawc 
ihonce  t*  iho  juhjcpt  of  agiicuhure^  and 
tho  toBiiner  in  which  its  tntcrtEli  are  allect- 
ed  by  the  incuraiona  of  nueeta.  Nmneioii* 
instances  are  gWcn  of  their  terrible  de> 
fttmctivenFM  to  crop),  which,  though  appir- 
ently  inaigniScaai  wttin  estimated,  tay,  for 
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t  single  towiuhip,  unaunta  to  Bomething  al- 
moBt  incredible  when  an  entire  State  or  couii- 
trj  \i  included  in  tbe  calculation.  Accord- 
ing to  tbe  reports  of  Dr.  Fitch,  tlS,0OO,0O0 
worth  of  wheat  has  been  destroyed  in  the 
State  of  Kev  York,  In  a  lingle  jeir,  by 
the  whcat-midge  and  Heaaion'flf.  An  in- 
terestiag  account  is  next  given  of  tbe  re- 
production, f^roTth,  and  nietamorpbosU,  of 
insects,  with  eome  remarks  on  their  psj- 
chologr,  their  relatione  to  each  other,  and 
their  relations  to  other  animds.  The  lut 
twelve  pages  are  devoted  to  tbe  insects  of 
the  garden,  some  of  the  more  noxious  of 
which  are  described,  their  habits  sketched, 
and  the  iiieaoa  of  combating  them  indi- 
cated. A  beautiful  chroma-lithograph,  show- 
ing the  different  stages  of  insect  mttamor- 
phosis,  heads  the  issue,  and  the  succeeding 
pages  abound  with  welt-execnied  iUustra- 
tions.  For  cleameia  and  vigor  of  style,  the 
name  of  the  author  is  soffldent  giurantee. 

MlKtTil.  or  PHTBICit   GkWIUPHT  tXV    1.1- 

STii[mo:is  or  ire  Stite  or  Iowa.    By 

C.  A..  Whitb,  Profefleor  of  Geologv  in 
■    the  State 0niversily.    Davenport:  £)aj, 

Egbert  &  Fidlar.     18T3. 

Tms  book  was  made  far  use  in  the 
schools  of  Iowa,  being  llmiled  to  the  phvfii- 
Cii  geography  and  institutions  of  that  State. 
This  has  enabled  the  author  to  ^ve  a  large 
amount  of  infonnation,  locally  valuable,  that 
nould  be  obviously  out  of  place  io  a  more 
gi;aera1  work.  FoT  conrcnicnce,  the  book 
id  divided  into  two  parts.  Part  1.  gives  an 
account  of  the  leading  natural  features  of 
the  Stale — its  phjsioal  geography,  geology, 
climate,  soil,  minerali',  and  natural  history. 
Fart  II.  deals  with  tbe  liistory  of  (he  Slate, 
and  iocludcs  an  account  of  its  educaiionni, 
charitable,  and  penal  institutions.  Tlic  few 
who  may  desire  to  carry  the  study  into  a 
wider  Geld,  irill  End  the  mastery  of  this 
work  an  excellent  prepai-ation. 

The  Theory  amb  Practicb  of  Linear  Pen. 
SP£CTivR.  Translalcd  from  tbe  Fiench 
of  V.  Fellegrin.  New  York  ;  Putnam's 
!;ons.     CI  pp.,  with  colored  chart. 

TnE  author  claims  that  books  of  this 
kind  are  generally  too  theoreUcal,  and  that 
he  lias  aimed  to  make  this  eapecialty  prac- 
tical. It  was  adopted  by  the  educaiional 
aolhorities  of  Paris,  and   commended  by 


them  as  a  "  little  book  which,  nnder  a  mod- 
est form,  Gontuns  idesi  of  which  tbe  pop*- 
lariiation  would  be  of  great  os« — 'The 
Practical  Theory  of  FenpectiTe,'  a  itody 
for  the  use  of  arUsta,  ete.,  bj  HonveaiT. 
Pellpgrio,  late  ProfeHor  of  Topography  it 
tbe  MiliUry  School  of  St.  Cyr.  Tbe  anlbot, 
himself  a  painter,  and  accustomed  to  Ibe 
manipulation  of  geometrical  raethodl,  vu 
particularly  qualified  for  writing  tbii  lita. 
tise ;  and  he  has  been  able,  b?  dint  of  n- 
search  and  ability,  to  oondense  into  a  nnaS 
number  of  pages  the  laws  of  perapective; 
and  to  extract,  from  a  confusod  masa,  nda 
wblcb  are  very  timple  and  eaaily  applicable 
to  every  possible  case ;  thns  placing  a  nu« 
and  clear  guide  within  the  reach  of  all  ato- 
dents,  artists,  and  amateurs.  Konainr 
Pellegrin's  excellent  treatiae  will  become  s 
standard  work." 

ScmiEHaKD  A!m  DimBnrr  Foam  or  Ri- 

T.iI<IIKQ  WliJA  Bv  Juits  S.  Tati, 
C.  E,  New  York :  D.  Van  Noalraod. 
1S74.    Price,  50  cents. 

This  is  No.  1  of  the  publisher's  "SeU 
ence  Series."  The  simple  statement  of 
what  tbe  author  has  proposed  to  hmudf  to 
accompliab  will  be  tbe  beat  evidence  of  tbe 
value  of  this  little  manual.  Qis  object  <ru 
to  furnish  10  engineers  a  certain  and  reaJ; 
means  of  aacerlaining  the  pressures  of  em- 
bankioenls,  Bubmergcd  or  otherwise,  com- 
posed of  different  materials;  also  the  mo- 
men(9  of  retaining  walls,  of  different  fonss 
of  cross-section,  to  successfully  wiibitiinl 
[hose  pressures.  By  having  this  little  boo'i 
at  hand,  tbe  engineer  will  be  saved  llie 
trouble  of  many  a  long  calculation. 

How  TO  BfPOME  k.  StrccEsenn,  Esersirt 
lly  BEBKiKD  STUiRT,  Kfw  Y'otk :  D. 
Van  Xoatrand.  I^T  pp.,  ISmO.  IMce, 
CO  cents. 

This  little  work,  which  is  designed  par- 
ticularly for  tlio  mechanical  engineer,  bul, 
in  a  more  general  way,  also  Ibr  the  civil  en- 
gineer, \i  more  indicaiive  than  iDStiuciivF. 
That  is,  it  poiuu  out  the  studies  to  be  pni- 
sued  without  eiplainiog  their  nature,  aaii 
it  lells  tbe  apprentice  what  work  he  aili 
find  in  the  machine-shop,  without  dctailto; 
the  meihod  in  which  it  is  done.  It  con- 
tains some  practical  suggcslians  on  the  ha- 
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pottaM*  «f  gMd  bftbiu^  Mlf-nliMiec,  and 
d«xurilj  of  bud. 

LniAt  RurMHinarrr  >»  Olci  Aot.  Rj 
Gioaoc  M.  Btun,  A.  U..  M.  I>.  S'<'« 
Yort:  FrinW  bj  RtisM^H'i  Ami'ricsii 
SM«in  Priotiiig'Iluuic ;  At  pp.,  6tu. 

Tau  i«  >n  adilrai  delirfnil  Wot*  the 
Uedico  -  Le^  SouiclT  of  Kew  Yortt,  In 
Viircli.  1873.  ll  diKuiSrt  tba  elTiWM  of 
a{[c  nn  tli«  cwDtal  IkeoUiMv  >*  evtdODccd  En 
ilic  nork*  of  llio  rtciickI  men  of  all  llmu. 
Tbc  anthor  ulatc*  (hat  bU  method  Mas  t« 
nodj  Ui4  blo^pbiM  of  focb  men,  and  ob. 
Mr*a  Ik*  anxajta  aga  at  which  their  bnt 
irorfcs  »cro  produced.  Ths  tonduiioti 
reached  ia,  that  tbc  beat  work  U  done  be- 
t««o  ihirtj  aod  forty,  the  *ont  bclwren 
•rTFDtjr  and  tisbij,  and  thai  tUe  grontb. 
maiarit]:,  and  decay,  of  tho  mind,  ar«  co- 
eral  aiib  th«  (torreapotidiDg  ata^siof  tbe 
body.  At  a  ooroUary,  1(  la  held  that  llin 
iDoral  facaltioa  alto  docaj  vjth  (he  down- 
wan]  curve  ef  life.  Tlic  fan  la  pointed  out 
Ibal  one  nr  more  of  Ibc  moial  CicuUica  may 
deeaj,  whUc  tlie  test  remain  sound.  The 
•iMita*  roneluilci  nitt  an  cameei  prolett 
•gpklMlbeptCtullnguiodvuf  lv?lmi!  Rioru] 
iwfwmiliilitj  in  oonrls  uf  law,  anil  reiKiiii- 
meDdB.M  an  unpruraovul,  the  agipoiiitiui'nt 
by  tbe  Slatit  or  an  namininit  (.'Oiiimittion, 
COmpoMd  of  froui  thriN)  to  iWo  ixjcholnic* 
ka)  nrcna.  It  ia  both  Inlercftiiig  and  In- 
airnetiTc. 

pHTitriL  nnaHiPnv.  II'  .I<ins  Touw, 
M.  D.,  L  K.  C.  R,  ete.  Ntw  Votk :  0. 
P.  Putnam'a  Sana,  iti  pp.  Ptin, 
S1.5a 

Tnia  bnok  ia  a  condenKd  alaUvuoDi  of 
the  principal  geologieal  and  biological 
tnilhi  and  uncb  aitrunomieal  beta  a«  ro- 
tate to  the  eatib.  In  tbu  Inlioduclory 
vbaptur,  ili«  author  tbiit  <U*crlboa  Ibe 
aphgre  of  lua  subject :  "  Phydlcal  dOOBra- 
phy  lake*  up  tlia  remlta  aeliletcd  in  ail 
ihta*  drparlmCDU — Ecology,  biologv,  and 
aauonomf— and  proceed!  to  hl):bcr  tfcncr- 
■HaatloDN.  ll  alinwa  bow  tbo  behavior  of 
ibo  (larlb,  aa  a  body  la  apaee,  and  It*  rela- 
tlnna  to  other  bodle*,  deiennlne  the  oimoa. 
pherlo  eurrtntK,  and,  through  them,  tbo 
BkOTomeMaof  the  ocean:  it  poind  out  bow 
Ik*  aetaiWCiErrenla  modify  and  arc  affected 
by  tho  tide* ;  It  dcterminn  tbc  extent  to 
which  tha  eluneit*  aud  tniiation  of  the 


fllnato  are  depcmient  on  acenlar  chaugM. 
Tbc  cbtagva  of  ica  and  land,  an  aieertained 
bytllo  geoloeiala,  are  uied  10  tiplalQ  the 
tuoTcmcula  ot  otBnniled  (ormi,  and  ihc  bl- 
ologiit  find),  in  aimoiplieric.  lopogrophlcnl, 
and  cUmatal  influences,  tbo  key  lo  the  prei- 
eoee  or  abavnce,  ibe  abundance  or  foareiiy, 
uf  paiiieular  i^ap*  in  any  lovality." 

In  connveiion  wilb  tho  cumiwaiiioa  of 
the  «anh'«cruil,Btvdeiertlicd  ilieebuaifiea* 
tion.  furaialion,  and  chemical  conolitution 
ofroutil;  al"o  tbc  pruduetiun  and  ideologi- 
cal iiuportaneu  of  fowil8.  Thu  miili(:oia- 
lluu  of  the  eaith'A  tiirfuee,  or  Ibe  diBtilbii 
lion  of  land  attd  water,  wlih  tbo  ohangtH  it 
liaa  uiiderijnno;  tlie  fonniiion  of  ii^laiirlit 
nod  rooiiiieiita ;  ocean  and  aliuoaphrriu 
i-urrcntK;  ftirmaof  water  In  tbc  atmoipheiv, 
aa  (now,  rain,  mlit,  etc.;  elloiate  aud 
weather,  arc  briefly  though  clearly  »«t 
foitb.  Apparently  the  only  fault  of  the 
book  U  that  leai  ipaco  hai  been  derutcd 
ts  deiieril)ii]~  tbu  dintrib'i^oa  of  planU  and 
aiiimalt  Ihan  iho  impurtuiei)  ef  the  «ntg«et 
dcmaodH.  At  may  be  infertod  from  ila  na- 
tnre,  Ibe  booh  eoniain*  no  new  tni(l»,  but 
iia  V]itiie  aiilTura  nn  impatrmsnt  tliercrrnin, 
It  liiui  (ho  merit  of  bclnR  f)«e  from  tbo  In- 
lluenco  of  particalar  tbcarlci,  and,  where 
uniettled  queationt  are  dlieoiacd,  the  au. 
ihor  contclentlouaty  cnJcnforB  to  give  the 
reader  the  drift  of  acientiCo  opinion. 

Tni!  lliBTn  (IP  ("nmiiTP.T,  By  G.  F.  Bnn- 

w«i.i.  F.  li.  S,  F.  C.  S.  Ijindno :   Mmv 

millon  Jc  Co.     Hi  f\t.,  ISuio.     Price, 
(l.au. 

Tm:  ori)r!n  of  ehemlnlry  la  herein  traced 
ihiouKh  the  groteique  alebemlo  TBgariea  nf 
tlie  middle  agca  to  the  natural  pblloaophy 
of  the  ancient  Greek*  and  their  eonlempo- 
rariet.  The  quilut  ndmisnire  of  truth  and 
error,  conaiituting  ibeir  to-celled  natural 
phllosophr,  U  fine  iibown.  The  ideia  of 
primary  rlemcDti  and  thdr  trauimuiationi ; 
the  metaU  known  to  the  anclenta  and  Ibe 
manner  In  "bieh  they  were  worked ;  an- 
vlcnt  colon  and  chcmieal  compounda,  aie 
all  deielibed  la  a  monner  raleulatcl  ru 
pleeie  the  general  rcartcr.  Tbo  origin  uf 
alebcmy  ia  Iracvd  to  Arabia  about  lhi> 
fourth  century  a.  p.  Th*  my*l«r!e«  of  al- 
chemy sr«  likc*it«  delaJlod,  aa  woll  •■  tbo 
Iheuriet  of  vombuttioo  and  plilogtMoit,  o«t 
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<i|ieJ  abont  IW  fon  u;ii,  1-r  tlw  «aferu  oT 
Ilotrbur«,  LaroMior,  sud  oUi««> 

Emam  oh  IIm-catioml  EUrowuM.  Djr 
B,  II.  yrici.  M.A.  OwiniuU;  Kolw.l 
l~i«rke  *  C.i.     iM  p|)-,  lamu,     Prio*, 

t£.W. 

Tnii  t«  k  rerie*  of  th«  pri«(4p>l  olao*- 
lional  donriuM,  btgiitnlnit  iritb  die  owe 
faniou*  ioIiimIi  of  tho  Jtsnll*,  Mid  nuKng 
nlih  nerWrt  SpmoK.  Tho  nuJn  fMli)i«9 
of  M«ti  doftrine  an  glTra  and  «o«iincnlud 
em  in  ■  Gbera)  lone.  The  Kulhor  Aitttn 
from  Hr.  ttponoor  In  (omc  ImparUnt  pulol*, 
•nek  ta  lh<#  worlhluaneu  of  onlinar;  lib> 
1^,  the  vtluo  or  ibe  (vienoM,  •ml  iho  pi>- 
oitioa  Sue  «Ki  and  beD«»JeiirM  ahouU  on 
<ii{7  bi  •dnoallon.  la  Uie  l»o  «endodhi|t 
(4w(ii«n  be  |rt»«  k'u  o«n  tWw»  <n  eowda* 
eihicMlon  ami  moral  and  MlVlouit  tnltdng. 
OutlhiM  or  Ibc  IItm  of  Iho  earlier  RoronMn 
*r<  g[T«a  la  noneMim  vllk  Um  dlatiuahw 
«r  Uitif  dootrlnra.  The  work  pOMWw 
nine  ai  a  UttWtj  «t  roodtm  education. 
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IV  ItordT-I.uid  ofStimco.  Ity  Rkliud 
A.  rracior,  B.JL  1.0.  Lippincott  It  Co. 
UT4. 

The  Slruelnre  of  AuImM  Ufo.  B^Loiiit 
AgiMl*.  Kmr  York:  Scriboor,  AraArang 
liCo.    IBTI. 

A  Uanuil  of  Inorgnnk  Chorolntrjr — tli« 
Non-Heuta.  Dj  T.  K.  Th'>rpp.  PL  D.  Nu* 
Yorii :  0.  V.  Putoau'e  Soni. 

Animal  Phpiologr,  and  the  Struelure 
and  Fanoilon*  of  ilio  Humui  Bod^r.  Bjr 
John  aelud,  U.  D.     Pntnafo. 

Polltloa  andUreWricaafLife  luurum. 
Of  Kliiar  Wright    Lm  &  ShtfNfd.    I8T8. 

Inorpinic  Chcmirtry.  Bj  W.  B.  Rem- 
and,   ratimni. 

AddrnttcR  and  Pmcrrdlo^  of  ilic  Ka- 
liunal  Frtlucutional  Atioclatioo.  rublUlii-d 
b;  ibt  iModaUos.    1 BTS. 

An  EUmcnUrr  TreaiiM  eo  BtiMcn.  By 
Juhn  Tdt;,  a  E.    Uaomillaa.     iSU. 

Tbt  GalnsMDOtar  and  It*  I'ao*.  Br  C. 
D.  naakina.    Van  Noalrand,     1S<«. 


Buadfaqt  CcHUlrmelkie.    Putnau. 

CI<dM«la  ofZwVtgjr.  Bf  H.  Ukrtva 
He*  Tvrk  :  Pulnaa. 

Bullelio  of  Ibe  Uiiauj  InaliliUioa.  D» 
tan.    Fp.  SO. 

n«i>ropml**ah)p.Iki!lder.  B;  J«l: 
Vr.OtUlth*.  IllMtnUd.  NvirYMk::^ 
NuUmI  (kaMla  rri«L    leii.      Fg^H 

h'oiice  of  ^'««  EqniBo  "— n*'*  fcoo 
the  Tcrtluj  runMtiaa.  Bjr  0.  C  Vanl 
Pp-  IS- 

TaoniT-atcond  Annual  Ktpon  id  lb 
DetnM  Water  CowmlwIoMcw.    UTS. 

R«I>ort  «f  Iho  Committee  ea  Ike  Tdev 
rev«r  EpUenio.    Shrertporl  Vedtal  ■» 

DneirlUnd  Uaa.  A  Lecter*  by  Ubhof 
Caiurin,  eT  Kdlnbutgli.  Kitobanhi  B. 
GraattSoa.     1871.    Pp.  SO. 

Butleiin  of  the  Unli«d  Sum  (Mo^ 
and  OeogripUca)  Surrey  of  (te  TsnaoiK 
Ho.  I.  Waahb^ni  Gotannaau  FiWat- 
OOuft    IBTt.    Pp.  2a. 

A  Shon  TnailM  OB  ih*  Oatnpsad 
Stean&iittM  llj  Jobs  TuraltdR,  Jt.  Mn 
York:  TmKoalruid.  lS7i.  P^4I. 


MISCELLANY. 

kanfeid')  DbmcriM  h  IWftJjiM 
Ih^-Iu  tui  ikclch  of  the  groatli  of  lb( 
•cknc«orihcrniodjiianittB,Ptof.  P.  fl.Tik. 
of  Iho  Unirtniiy  of  Eduttmii^h,  raiM  O* 
■FTcloei  of  Count  RumEord  aeoonil  ia  i» 
pononen  to  thOM  of  Bavy,  wid  dot*  Ml 
appnrvmly  eoninder  them  ooMpaivUa  W 
ihaie  of  Joule.  Piof.  H.  H.  ThuMtos,*! 
the  Bie*M»  IcaliWM  of  THphMJog^t  ki  ■ 
note  relating;  to  SomfbiC*  tfinmiwillM 
of  themtchanioalcqaltalnuef  bttlipeM 
out  the  ii^uMiee  of  ihto  praoMdIig,  tnltm 
part  of  ProC  Tyt,  and  aaya  ibat  "maar 
olaimforRonifoid:  1.  Tliat  he  iraa  lb*  M 
to  proTo  the  ImmalArtalily  of  heal,  aal  (t 
Indicate  that  U  b  a  form  of  ener^.pa^ 
tiililug  hia  ootteluloM  n  year  before  Dary; 
3.  That  he  fitvt,  aad  tiMri^a  half-acniiy 
before  Joule,  deHnaiiMil,  wilb  tlmml  fm- 
feci  MTurwry,  (ba  nwohimiral  cqalntHt  of 
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hMi :  S.  nrt  he  b  CDiiiliMl  M  the  uAe 
««d!l  of  tke  dpcricaeiilal  discovrrj  of  the 
Inie  DituTtt  uf  hcuL  Bujuiy  TuuuMiKf, 
tf  Coucord,  Jie<r  tfAiopkhire,  pomiduiilf 
faMn  M  OnuBt  Hainfon],  iihonM  be  aX' 
oonled  ■  uoblw  pOBiliun  ind  ■  hi^chvr  ili»- 
tmclloa  Uiw)  tiv  hia  jri^i  b^'ri  p*^"  ^7 
KHt«r«  on  tifnuodjrtiaiDia." 

iittfitly  of  DiB. — R.  D.Tiditpmuipiib- 
IliIiM  in  .Vcifurr  itn  lol«rwtini;  |np#r  nn  thti 
"BaUtlon  of  lUo  to  the  Ice-«h«et  fai  (he 
North  of  EnHlui^''  In  irhlch  he  dmcribct, 
«i(h  MM*  detail,  tha  fbuil*  fnund  In  Virto- 
il>  C*vo,  In-TotkihiNs  noo  bring  ciplarcd 
bfft  eonniUUA,  kidod  bf  the  Brliinh  An- 
MdMton.  Intht*  ciTOdlwoirriniinf  ■  in<wl 
hucrttfClng  character  hare  been  mndr.  In  n 
bonc-bo),  beneath  other  drponiiii.werofauiid 
baaei,  Icrih,  and  other  rcmalnii  of  ciliDCi 
•peti«a  ei'  aaimali.  Vtfif.  Burke  Idcntlficil 
levwiw  of  the  Btpha*  primiyenlui,  rhinocc- 
nw,  <*T»4NBr,  hjtat,  bbon,  and  nlhcn,  and 
mHmg  Ihcao  reawtau  *u  a  liiuuan  bone,  a 
tomeiahat  elumaj  fibula  (imnll  bunc  of  the 
l(C>.  Of  thisMr.BuskFOjii:  "Tlie  relic  il 
human;  there  U  no  room  for  the  ahghlriit 
tlOubl  o&  the  8u)ji<CI."  AdJ  thia  oj>inion 
b  fnllj  KiDSnned  b;  Prof.  JamM  I1o«vr, 
At  tb«  Colleae  of  Sur|:«onR. 

The  poaitloa  of  llio  lonalUr  in  which 
tht*  bona  Kiw  foand  maki'ii  It*  ilimnorj  of 
gnat  laiparlance.  It  ai^rni  to  CArry  baek 
■fat  period  when  man  eilttcd  to  glacial  If 
•ot  to  preglaclal  time*. 

Treat  1t»m  an  ir1»*taii  Wrll.— In  th» 
Jaanud  0/  Stirtue  aad  Art  wo  Unci  a  note 
fttttn  Mr.  A.  W.  Chaw,  gking  the  followins 
eurlova  bitonnatlon,  which  the  autlior  re. 
celnd  boat  lit.  Batil,  aKtnt  of  the  C^llfor- 
Bla  Potmleum  Companj  at  San  BuMiaron- 
11m :  Hr,  lUtd,  ntilin);  water  to  auppl;  a 
Bewl7«a<ut  meted  wharf  at  P<nnt  Uucneine, 
•ontheaat  of  9aa  Bucnavenluia,  rommenonl 
idnldoK  an  ■rleiiui  well  oa  tlie  tea-beach, 
not  five  feel  from  high-waler  matk.  At  the 
depth  of  143  Cwt  a  ilron;  floir  of  water  nas 
obtuDcd,  which  ipoutcd  furtb  to  a  hri;:1]l 
of  10  feet.  ]tiraaconltolleilwilha''g00M- 
t)e«k,"  and  utitind.  One  Akj  while  the 
ajienl  W11  abvui,  the  men  around  the  well 
noticed  fl-ili  In  the  w»te  wnter.  Ou  hit  nv 
turn,  they  called  hia  alicniion  to  (be  fact. 


and,  on  cutnlnatlon,  th«  wril  was  found  to 
be  filled  with  jouDK  trout,  thuuHodt  of 
then  b«ng  Ihniwii  oni  at  «t«t7  JeL  Tbeie 
trout  wei«  all  of  the  aainn  site  {about  twu 
icchea  long),  and  pcTfeollj  dfiT«ln[icd,  The 
firat  examioation  wu  made  to  Mt  whclbcr 
thrj  had  (yr».  TlieM  worn  found  jietfMt. 
Now,  tli«Tv  y  no  atreatn  nearer  than  tbe 
Santa  Clara  River,  iCTeral  mllo*  dlHtauI. 
Could  these  Srih,  then,  harf  couic  frlini  iti 
bcad'Wateia  bj  borii)  •ublernuitiun  uutletT 
There  are  no  tn>ut  in  th»  lower  punioua  uf 
the  itream.  The  tcml>erator*  of  tbo  water 
ii  the  aatne  aa  ibnt  of  tho  Wolla  all  srouud, 
»ii.,  84"  Fabr.,  too  wirtn,  of  noupsp,  lor 
troD(  (o  lire  in  it  long. 

AlUns  thareoal  Fillcn.  — The  Atkim 
■yst^ui  uf  nlicrlu^  ttXa  ia  apukcn  uf  in 
trnnd  of  liijib  roiurDCiidaliou  in  livn.  Tram 
wlilcli  Joiiriwl  wv  lakr  iho  rvllowiiij:  dftii'rip- 
tlnn  of  the  it>fti-in :  Tlia  beet  and  purctt 
aiilmiil  fhartoHl  It  ground  and  |>ul<i.'i  ii^tj 
until  It  la  bronjtlit  Into  tlio  fincin  poi>«[ble 
italo  of  enninilniillan,  and,  tl>u>  prfparrd,  it 
Ib  allied  up  irlth  a  dcSnilc  propnrtion  of 
Sorwny  tnr,  and  a  eomjiound  of  oihcr  coin- 
bcitiblo  ingredicniB.  The  combined  male- 
riala  are  thon  thorouglilj  amalgBmalcd  with 
liquid  pilch,  aud  the  wholi;  kneaded  up  iiilu 
a  houiuj^euui  plaBlio  tntM,  which  idmiCs 
ofbciu)!;  Diuidded  intoalabiorblockaof  anj 
tMtuircd  diinird'ion*  and  iibapc.  I'livii^ 
Mock«  baviiiji  bcvQ  allowed  (o  ilr.r  aud 
liHnlun,  arv  )iiiliiiviM<mtlf  carbonic  by  bet 
!ii{[  subjMUid  10  a  procfuli  of  InclRcmlion 
bj  beat;  and.  In  tbla  manner,  nil  Ibo  roui- 
biiatlbln  InRTcdienU  are  burnt  out  of  tlia 
block,  loarlng  nothing  bcMnd  but  tbo  ani- 
mal charcoal  in  (he  form  of  a  block  of  char- 
cobI,  peraeated  throughout  by  inauinerDbla 
pom,  DdmiiBbly  adaptcl  fur  the  mei'luiDtCBl 
infiltnidon  of  fluids,  while  auhjecllng  theni, 
in  a  minutely  (ubdiTidcil  Mate,  lo  the  chem> 
teal  abMrptiTS  and  purifying-  aoliuD  of  the 
carbon  it«eir, 

Theto  carbon-block*  are  chiefly  eaai  In 
cyUodrical  ^o^u^  v>  amupfd  that  the  ficr^ 
cuUliun  i*  Iruiii  llio  eiturnal  prripbci^  fn- 
wanl.  and  ih»  nrntrvoftbo  block  la  hollow. 
ftirtninK  a  tiihn  whence  tho  flltcied  wbIit 
llnwa.  In  iht<  way  the  bulk  of  the  fanpurV 
tic*  la  dapoaltAl  on  the  outildecf  the  block, 
whence  It  may  be  rcmorvd  fcf  wcBhing  with 
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bM  waUf,  oc  U7  nvafuu^  Saob  filwr*, 
giaflT  <ff  fai  nuBboti^  aro  placed  la  tha  bot- 
UiB  «f  k  «I«l«n,  ikc  eonltal  plpw  of  cfiui 
bniiig  ill  caniMcUd  Mgtilier,  ■nd  wiilt  «ae 
ouiloi.  Wbcte  •  Urge  fUUfing  npucit j  u 
rtijiiirci],  ■  dJArcut  ponaiple  ii  4(Iaptei], 
riL,  *  •criaa  of  cubon-iiUlc*.  In  tliii  mm 
tlw  BUvr,  In  lU  pMuge  from  tke  iaicl  I9 
lb*  Oiuld,  U  <«iutBl  lu  pftu  llirouj^h  a  num- 
tWT  of  TrtDivs,  ruiouBty  cods  t  rue  U'J.icmrd' 
hg  10  circuaaiaaaM.  Tliu*  Uie»  un;  b«, 
drUXf,  %  fnuiie,  MKered  «Ub  tnt  «it« 
KtOM;  IbMiMpanta  IHmM,  puirivJ  niili 
CtrboD-plaiH,  «ilh  or  Hithoul  tli«  luirrvoi- 
(Ido  of  •  bod  ofpuru  looM  kniniol  ehuvotl, 
suing  up  (h«  (pot'u  beoocn  Umm ;  uid 
iboroDwj  ba  klaoadaublR  fninc,  conlBfailDg 
a  ahoM  of  Ml  comprtaacd  bciwsEn  tiro  per- 
IWaled  ploUa,  noda  n*p««lJTcl;  of  nbccU 
eopprt  and  one,  vhlch  irould  exert  a  ocitain 
deelrical  acilan,  and  kid  in  ilic  cbcnical  m- 
lion  of  prcdpiuiliig  impuriiics.  The  tyt- 
Xtm,  ma;  be  med  foe  UUcring  Uio  water- 
aupplf  of  a  Miro. 

^pwt  from  tliU  bygicaic  <ue,  Iboc  cur- 
bon^docka  m;  be  eirplajed  fur  manj  U>- 
duttrial  purpoaea.  EtptTinivnu  ti»To  vbaon 
tluoi  to  bo  effioaciuu)  iu  remori^  ddeto- 
rknu  gtmt.  and  «tber  *oliitiiu  aubatancM 
twtd  tn  Mleliun  in  fluids  Th«7  aru  appikd 
M  &IW18  for  winiM,  oil*,  and  aynipt ;  and, 
abore  ^1,  Huij  amrit  allditiun  aa  aa  adjunct 
10  tha  fvad-wawr  appaiviua  of  aioain-boiiers, 
ioajinincb  at  ofllclenl  Kkmlnii  alTonla  the 
b«ft,  cbnapitai,  ami  aurntt  mpihod  foe  prt- 
coatlng  incnutatloa  la  boiler*. 

CrtmillcBi — An  wcf^lric  will.  whntiD 
ihc  Ifiiiktoc  TtquiMlcd  tliat  hl«  boilf  micht 
bo  caiuumcd  In  a  f;u>reiotI.  and  ihu)  ntad« 
to  ooDlribnte  to  tha  cnU^tltlenaifiat  inilnul 
of  the  polaonlng  of  tlic  woiid,  bu  antrircd 
the  hmg-fotgotten  lubjNt  of  cremation. 
WiUiODt  doubi,  Mr.  Trebiwoey'*  bidcouilf- 
grapbio  deacriptjon  of  ibe  btinung  of  ihe 
bod;  uf  Slietle;  hiu  grealjj  twalributed  to 
pn^odica  tli«  putiUc  mind  aj^inaC  Ibe  eiean- 
•al  and  ban  mMliod  of  gi-llbig  rid  of  (h« 
"monaJ  coll.'*  But  tlw  cereinun;  at  Epec- 
ila  «aa  eondurUd  In  Ibo  &i»l  bungUag 
ftaluon,  aiul  a  muil  of  acicotifio  afqiUuioe* 
coolribulod  lo  tbo  InoonpWciMtw,  iBd, 
IbOTtCm,  10  Ibe  liorror  of  ft  ainplo  op«>*- 
(io«.    A  retort  gets  rid  of  iha  eoUn  iKB- 


(  coUy,  a»d,  both  ttwa  a  MJlllariiai,  a  1 
liSc.  a  taniiarr,  and  a  poetic  t«)M  of  iW*, 
(lie  naaKdcmn,  ducked  vitb  clMntjarai, 
poaxww  ianaae  »Anat»cm  ot«  ibi 
damp  aad  uiiiilii^miii  {rarejwnl,  cthaltaf 
p««t(feroas  odon,  to  vUcii  Boton  Mtkai, 
br  aume  uuctnuUc  reaaoai,  an  ] 
oual;  vcdded.— 'Jras 


iov.— ^H 


DtMb  tf  Dr.  Fortaa  HlMtlov.  — 
Wianlo*  aaa  bora  in  Loodo*  in 
bxpn  Ul  (Mdlcal  MndiM  tn  N«*i  ITait; 
look  tlio  <l«pa«  of  IL  D.  at  Kia*'*  CoOm 
Abfi4o(o,  and  btcano  •  aatmbar  of  ika 
Bojal  ColUgo  of  Suixooni^  («a4«o,  in  I: 
Qia  Bnrt  pubUibed  worka  ap}artd  Eb  I: 
■inea  whiib  time  ko  ha* 
loipottoot  ccattibutloaa  to  ilio  UutatoH 
uiadleifta,  f^i«*HT  Is  '^■*  ^^M^|^^»wia  of  mfk 
*oua  aad  nunul  Jwoiea.  Ilia  anM  nb- 
ablomrk  In  lUi  11m^  >*  Tha  Obaciuc  !)!>■ 
caa**  of  tbo  Bain,  ud  Dborden  of  tbc 
Hind,-*  waa  putdUhcd  lit  ISOO,  aod  fca«  alMc 
poatad  ibfODgb  MTcral  cdUion*.  Ba 
in  Loudon,  ca  MaKli  4,  ISSf. 


^ 


Tlw  Emiomi  tf  Betr. — Pr^r.  Uax  <<n> 
PttteBkofcr,  the  tanioenl  Vauch  eliewi>l, 
*\aXe»  Ibat,  10  Mako  a  qsact  oT  good  bnt, 
UwTO  ia  ropiixd,  al  Icaat,  a  fiat  «f  good 
harhy,  boalika  bopi^  «l&  Tba  pmdocl  m» 
ta'uiH  not  •  iiagU  tnM  of  albuMi^  (nd 
oolr  *  rotj  antaU  ptroartaf*  of  aliaatoniy 
prlsctjilM :  In  abort.  It  I*  oalj  a  wJiwH 
not  a  Gaad'iliifr  propcrlf  ao  caU*d.  Tka 
qucadon  now  atlno,  Wnild  it  ooi  b*  bciuc 
10  anid  tUa  barley  to  llie  tnlll,  asd  make  «f 
ltabM*d.M«ll^  initcidaC  brevbis  Oom  It 
a  eottlf  bcMfag^  sUdi  (soitrUnitea  liula 
ot  BoUiwgUi1ha^«l«aT  Or,  bclut  aiil^ 
Wonld  It  Mt  be  •drinUe  to  grow.  In  place 
of  batkrand  bop*,  «b«u  aad  tjt,  elilur  of 
wliicb  Konld  giro  better  braad  tlma  hulrji 

Ptof.  PMleakoAr  liotda  tlial  Ibo  Mtd 
of  mom  foniifia  k  mi  Icm  imp 
than  tlio  Bood  of  food^Ufl^  propnlr  { 
mtlrd.  "Butler  and  ebo««e,"»a;ii  >■^  "a^ 
ocithcf  aa  good  nor  u  eonpleld  foad. 
ituA  a«  nulk,  aad  jet  b«tKr  and  dMiaa 
are  nwde^  aad  nil  continna  to  be  nad^ 
eren  tkongb  h  were  pocaibla  to  tramfft 
milk  in  good  oonililioo  to  Mfttdvible  At- 
lancM."  Tbc  aamo  i*  lo  be  aal4  of  bad!; 
and  beer.    Prof.  Fttteokofer  obacrm  ■tt^ 
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the  Motianptioii  of  be«r  ii  itmdilj  Incrcos- 
]■!  In  ffiiic  of  th?  sdnacc  in  prion,  uiJ  be 
b  MBTisocd  ihiit  (hi*  >Ut«  of  Uun^  Till 
cewtiPM^  »o  mMler  what  iraight  of  arjcu* 
meDt  Bujr  be  brouBbl  i^lsal  it  "  (Vindi- 
iiiFnUorthi>lund,'*M7fb«,  "arsoflrn,  no 
doabt,  the  ooonrion  of  rial  wa*l*,  liut  yet 
tlwim^ril;of  niuikitnlciui  alvayi,  latbctr 
great  prelit,  Soil,  by  obafTratlon  and  jctf- 
COBtrcI,  tb«  praiwr  aoKRiDl  of  them  to  eoa- 


StMtflfB  ni  flatl«a  In  Plaitla.— Trcnt- 
lait  of  IIm  liul  phcnniiimi  whith  bt«  com. 
nioa  to  plane*  and  aninuti,  the  cmiucnl 
FtVDcb  phyilalogbn,  Claude  Bi'munl,  uli- 
•ctvea  tbat  Unnnui's  criterion  of  animal- 
hf,  tic,  KDiibiliCy  and  lODbUity,  is  not  in 
««co(4  <ritb  Ateu.  Thcto  are  many  plsiit' 
Ibnu  on  thR  bomtdary  bdwivn  Uic  animal 
and  tba  Tcgcinblc  «orld«,  for  imtancc,  ibo 
■OMfctM  of  the  algtD,  vbkb  hare  tlie  pout- 
er df  motion.  Th«n  tho  anihtruiuida.  par. 
tkakriy  (to  cDdogonium,  Bludiuil  by  rriiiint- 
heim,  manileM  tho  Taaultr  nut  only  of  mo- 
t>oo  in  gonvral,  but  even  <ir  motion  tJ)w4iii 
a  definitu  objvvt — ia  tiihtr  woidn,  *!iew  all 
ibo  appeannoM  ot  Tolunlaiy  ntoTcmcnc. 
A*  laMucM  «f  nobility  In  pinnta,  the  au- 
thor fiittbfir  cdtM  tho  nioTranmla  of  llic 
•Unlasof  Iho  AH'ikrfi  (barberry),  thci>ni- 
•tra,  ifao  i>ionaaniiiKipu/d{fly-t!iit<.'liei),  nni! 
tk«  aa«l]lntlli|!*alnfoln  (Uidgtarmn  ff^rant), 

Sendblllty  too  ji  found  in  scrcml  pluita. 
Urn  Mimoia  pudi<a  (jeniilive-pliiil)  is  the 
mat  pronbcnt  IiuianM  of  tbta.  This 
plost  r«aeti  ogdnit  any  irriintion  by  r<fld- 
bf  Dp  In  Icarei,  whicb  again  are  (pread 
out  iooa  after  the  exciting  oawe  is  remored. 
It  U  n  euiioiu  cireamaUuiec  that  muiii  of 
tbm  tfcnU  whiah  excite  »n»ibillty  in  ani- 
idbIi  bars  ■  like  eflcct  on  the  Tnimam :  thus 
it  ia  alhoted  by  aaddcn  ahotk,  by  burning, 
by  Ibe  nolKHi  of  eaoallr,  by  electrii-al  di»- 
obai^ea,  ettr.  Vty,  (lie  name  a^nta,  «uoh 
u  dilorefurm  and  elber,  ithiah  deaden  i«n. 
•Sillily,  W  aMuag*  pain  in  uumala,  destroy 
tlin  mhnoaa^  powiT  of  raiodon.  VejRtal 
■UHlliraia  U  productd  by  Ibe  Mue  mvuia 
t»  animal  amcUinua. 

There  are  other  plant;!  bMiilM  the  .I'l- 
mMS  jkbAm  «bivh  manireit  this  curiouH 
prepnty  «f  reacting  againat  irriiation,  fnr 
lwa»W,  tha   Itgmi^BOM  of   Ibe  genera 


&R(Mi<i,irMliynouiene,dMaiiuithuii,iAil4iMl 
jMivilaiai-ia,  and  the  Oiralit  trMiVim  of 
India.  From  all  this  ll  fuUun*  (hat  the 
poirvr  of  luoirrmvtil  and  fK<iKJl>ilj(r  are 
r>inr(ioi)«l  propcriki  nhlch  osunot  utiiclly 
tmrre  an  a  tllktlnctidn  lieiwMai  lli«  v^^uiable 
and  animal  worldg. 

b  Sm  dtifrnlntd  by  ISntiilteo  I— Mr. 

Tliomii  Mei'hiin  r>liibil«!  10  lltp'  I'liilailel- 
pbla  Jlcadi-niy  of  Natural  Sci'iii^cfi  tipvcl- 
mena  of  the  Ju^ant  niyra  (blufk  valiint), 
with  B  vlcir  toihofflni;  that  ati  In  planU  U 
the  result  of  the  grado  of  itntiliiaiD,  Iho 
highest  gradea  of  nutiltion  or  vllaHiy  pra- 
duoing  the  female  lei,  and  the  lowrr  gtadrt 
(he  male.  Eiamiuing  a  hlaek.Witlnut  lnc« 
a(  tbe  Uowning  leaaoii,  creu  the  mperllcUI 
obMYTer  wilt  perreire  three  grades  of  grow. 
Ing  bad*.  The  lariKst  buds  rnahe  tbe  moat 
vljtoroiis  ahool*.  Thete  Hccm  to  bo  wholljr 
iluvoI«d  to  the  incrcane  of  Ibe  woody  system 
uf  tbu  (ree.  Lukft  dotrn  the  iiiaog  lail- 
yeni  ahoota  are  hud«  not  quite  so  large. 
Th«M  maka  ahoota  liaa  rlgoroui  Ibui  the 
o(bprelafii<,  and  bear  lemalelloveni  od  tbdr 
apluoi.  Ilvlow  thaw  are  ttvn  nutneroiM 
small,  weak  bnda,  vliicb  eiibvr  do  not  paab 
Into  growth  at  all,  or,  nhvii  xtiey  do,  liaar 
alniply  the  male  catkliui.  As  »»uw  uatutat. 
Iiti  bold  tlint  the  fwl'le  cnudiliuii  of  thete 
lovrr  (hoots  la  ihn  niidl  of  ih«ir  hearing 
iciIr  DaiFcri.  Mr.  Jlc^hnn  tuTiEvd  attention 
to  the  tpcfimens  l!iPin*plvej  »<t  oontlusirely 
proTing  thn  contrary.  Hp  wa«  fully  aitls< 
Bed  that  anyone,  who  woulil  fo  out  into  the 
woods  andBctdsforfactsiycsbfrniii  Nature, 
would  dce  that  there  is  not  so  jrriat  cipen- 
■liturc  of  lilfll  foreo  in  the  produi^l!oii  of 
mull)  Qowvra  aa  there  b  in  Ibm  nf  rrmale 
duDVrf,  aiiil  thu*  all  he  bad  advinced  on 
ibla  «<ulijFrt  w*«  fully  aoslained. 

ll  will  be  renRnb«red  tikat.  In  our  Juno 
nuniI>er,wo  rfcoantad  tha  obeervalions  of 
Urf.UaryTit«tontfa*nbjeolofcuntiol]liiK 
HI  la  butlorfllo^  tttm.  wbleh  it  appeared 
tliat  hull«rfly-htnm  doveloped  into  male  or 
IWialtt  butterHlea  according  aa  (hey  *er« 
Klnttd  In  fond,  or  liberally  aopplkd  with  it, 
BtaidM  the  very  iDtoiTSllng  ohwrraljani  of 
Ur.  Mti^han,  wo  hara  now  fntthrr  eonflma 
tlon  of  Urn.  Treot'i  Tenilta  !■  a  paper  cos. 
munlcatrd  to  Ibe  Philsdelphla  Acadnny  bj 
Hr.  Ocnirj,    Tbe  lat(«f  author,  In  the  1 
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B<r«f  lS7l,liadcaaSiioilllie  lanv  ef  n. 
rioM  spcclM  cf  aotba,  ■nd  H^koMd  W 
•oplilj  them  *)Ui  ibod  ftr  (bar  «r  Bn  d»^ 
ThtM  Itmi  had  whrnaccd  Ur*Mil  Ihair  CnjU 
I  tii^r ,  powiblT  iriUiin  k  wok  or  Un  d><^ 
Wliea  Ui«  bM  *■*  opanail,  Iha  Rnaut  noai- 
bcr  Men  fuuaj  JncoeaoM,  whUtlho  ttiMln- 
Aft  waii'loreJ  abixil,  m  IT  ta  qMH  of  iMd. 
Tfae  blt«f  (h*  auibor  nwwral  la  moth** 
bos,  *r)i«ro  tbtj  wm*  pntrtdvd  «llfa  *baa- 
duo*  of  food.  AfUr  tfato*  or  Eonr  Atjt 
Uwf  b*|P*  to  UNUDs  tba  ehrjTMUt  team. 
Tbo  Int  b«l«h  prand  to  b«  ■also  ■(tiiottt 
•x««piioo,  whilo  tb«  Ian  botch  pt^nd,  silh 
but  too  ciccpticBi,  to  b«  fiaiulei.  (Tbo 
vbdc  uamlHr  in  Vat  t*a  bMchM  wu  aboat 
•ixir) 

Hr.  CtDlrrUwa  dctatll  fsrtbor  «ip«ri< 
ncata  mad*  b;  bin  to  <k«iila  tUs  qncMion. 
ud  Mat««  tbu  tha  reialt  wat  alwij*  ib« 
aune.  B«  add*  ibe  foUooiSK  faou,  ■biob 
ciac  uodtT  bi«  DOIice  la  tW  ooui*«  of  bit 
ObMrratioao  and  tipuriMMlU;  1.  That 
malM  •/«  tba  iaivnlilc  rwalt  vbtB  tbo 
Umn  are  Ctd  OB  diwMod  or  isaotrlihnu 
food;  !.  That  in  llio  fall,  vhtn  lh«  Iwna 
haro  DOC  their  uaual  aiunoM  of  aap,  male* 
araBencrallrprodBMd;  3.Thaiiiioi9iiial«o 
ara  producod  lat«  In  Ibt  fowoB  tbaa  E»- 
malea  ;  4.  Thai  dia  aOMB,  (o  oarlr  Uh,  eaii- 
DOt  bo  dlfllDgBUb*<  lh«  ebaifo  bctog 
broogbl  abool,  lata  hi  Ufc^  bj  th«  «a«ditiea» 
otnatriikn. 

btMdli  nd  Failan  rtqalrrd  to  Sfl- 
utiit  Vork.— Wbetbu  iaorigtoal  ¥«rit  or 
in  dabonUag  voth  altt^dv  done,  adontlto 
labor,  when  (oaaoientiooalj  prrTomed,  i« 
oomomtiIt'  do*  Bod  dhoiutiitf.  H.  do 
CaniMIe,  Ibe  p«ai  Fratrb  bounifi.  baa  t*- 
CMt);  broo^l  to  a  ooaclanoD,  vith  the  oer. 
ratnoth  voluMc;  U*  gi«al  "  Prodnaa  ot 
Ftaeta,"  *iopfin)|  at  tbo  eeaoplrtioa  ^mfkj 
«r  iba  JHeUfUoKm.  It  »at  btfon  by  hia 
UhutrtOM  htbtr.  Aacwtim  Vjnmm  d« 
CandoUa^  about  IS1«,  wb«  worbd  at  it 
nMi  U«  dteeaor,  fai  ]S41.  It  waa  OMt- 
dwMd  br  hlw  MM  AlpfaoHa,  wb«  called  ta 
h)0  aid  other  bmooa  botaidtt*,  hia  ton  Cb> 
•Wr  aaawg  them.  Whh  tnia  natrdi  Ibo 
ODibor  (taada  oeotatii;  of  Mopphifi  at  tbe 
polM  M«  XMcbcd— ^  nrfcrtla»il««aaiiai'w» 
jaan-atof  oondfrnt.' "— laM  Iha  ondar- 
laktas  tboBld  k*U  off  a  tyrd  tCMraUoB  of 


botaaiat^  la  a  tii|qiltM«(iiB]  panphbt  ht 
giTM  lai  opianoa  Ibai  the  rhanar^pB*,  n- 
timoMl  at  110,000  apeeiaa,  nilfht.  b;  ^■ 
(rib«ltf  iba  task  among  tvcatfJlK  boMo- 
tiU^  be  worked  op  In  abou  lUUca  or  ait- 
taan  jaars.  Hr  mj»  tbu  in  Ida  fabci'i 
lime  Mt  oonU  dabaalc  at  Ow  nU  «f  l« 
apoolM  a  dof,  bat  ibat  wv  «  fidthM  ■•» 
ogr^btc  (or  ipotialktX  voder  lb*  NOdm 
TO^MPementiy  om  ocmohi  ****"*"  *0V  or 
400  *pedca  per  aanat— tbai  li,  atnait  ont 
*p«def  adajl 

Kiniailr  or  BaaUt  nMntv-Thai  ib 
t(«d(s>ej  in  pkan  to  pradnee  danU«  fio*- 
era  I*  a  mtnral  vmt,  and  Mot  cictouTrlj 
OT«liod  hj  Ibe  flotW,  i*  Bhon  bj  )ii. 
Thoaao  Iftehaii,  in  a  canniDDu«ii«ii  m 
the  FMIadrfpMa  itminmj  of  Notenl  Sci> 
OMa.  Mm;  of  Ibe  cewwtt  *iM  fla«. 
fn.  which  BO  me  iroold  thinli  of  cwltitBtmt, 
hare  doable  Bowert  im  o^tirvliaB,  >1M 
vtr«  no  doobt  origfaaBr  Rnad  wild;  fUt 
lBataBa^  taiioai  apodao  oT  twrowlofc 
Tbo  aoihor  bad  liiHaalf  plaood  en  ntord 
the  dtamrorr,  wild  on  (be  '^'— "**— . 
ol  a  doOMo  ftu^ftqpa  rirynica,  and  Or. 
JoaaM  Damob  hid  Ibokd  in  tbo  MOM  bla- 
ilMBdevblMraiBBCatbalaa.  Ibatoatala 
plaMa  two  method*  by  wbkb  doaUo  Sow- 
er* ara  prodoood.  Iba  «xla  of  •  flow  U 
almpljr  a  btaneb  ntf  mracA  Maided  h  lu 
donlopaocM,  aad  ciBeroIljr  ibam  0^  oa 
thi*  amau^  bnnfh^  1 
the  acfka  fonni^  tha  oa^rx, 
■iddieKgalar  ataMcaa  and  Mf|Ml^  wUdi 
aodaa  aro  ntirelj  . 
a  daoblo  Bowtt-  b 
Umbo  auaB?  aapprtwod  BodM  In  11111  de- 
Tclopadi  ta  winch  com  therr  it  a  freat  ia> 
a«aae  ta  the  nuMbar  of  petala,  witli—iaay 
dteiwrbaaeelnihanaMbnlfhataeiaB.  Bw, 
at  othor  tlac^  there  It  n*  itietwr»«mce  rf 
Iho  noimal  character  of  Iba  aiia.  Tboawa* 
tha  eue  wttb  iba  trnllns  aitootM  1 
erad  br  Dr.  Dimeb, 


Ind  lliatr  la  L*«rr  tlTrita     li 
Uibeila  boa  iuppeeid  Ibat  iba 
age  wae  oa«  ta  whkb  an  abialwialy 
brakoB  ocean  enreloped  tbe  CBfik    Dr. 
DaweoB  Made  itprabahla  ibat  badpt— 
eilaUd  ta  Ibe  Tpprr  BDarfan,  or  latter  I 
riH  age.     Lee  Ltaqwercu.  bl' 
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ihul  0/  Saetat  »nj  the  Arf.  has  k«II- 
iiigb  AfBodslmol  lh»t  dr;  Und  «iiil«il  id 
tt«  Lover  Siluriui  Ego.  Uu  commuiiii'atM 
Um  i&cOTCTjr  oT  two  sm&ll  igiooiiiieiia  repra- 
•catlnc  bnuKtiM  or  finall  Bicnia  or  a  •pociM 
rdinable  to  Si^arii^  and  fouail  oa  Long- 
■ttftt  CrMk,  BMr  I.vljuion,  Ohio,  in  clij- 
irnit  jiouliTelj  tofaniblo  10  tbo  Cbdnuatl 
f  roup  of  Uitt  Lower  ^llvitlan.  With  tlio  ex- 
(vptiou  o(  ttiens  Ijibimon  apcciinciiii,  Iho 
i;Mli>i;i«>l  fomatloiu  of  the  Culled  Suites 
li>To  not  aflbrUed  u  fct  ati;  record*  of 
Iiknu  earlier  than  thoae  of  tbo  Lcmcr  Do- 
Toklan. 


"nie  r»ri  of  Beet'  Bias*-— At  H'O  late 
CoBvaliuu  orDao-KvFt>vni  ut  Louitvllle,  1). 
L.  Adair  road  ab  nwf  on  tlis  vutiou*  uaoa 
of  ibe  lit*'a  fiog*.  in  *l>icb  lio  liolda  that, 
bcaidca  B;i"g,  tb«  sIok  of  tlie  t»e  (crre* 
tiro  or  llires  otJior  iniporunt  end*.  Tbc 
lioni]r  frmiue,  upoD  ulilcli  the  fine  meiiibriiiio 
of  lb*  «ing|i  1>  amlched,  la  eompoted  of 
ImIIow  tubM  of  •  bard  mlwlaiice  called 
Mian.  Tbeaa  tnbea  ace  double,  being  one 
Bb«  Inaldc  of  another.  Tbc  inner  ones  arc 
«xUa>(«nt  of  tbc  trachm,  tbrvugb  nliicb 
Iho  air  circulptea  to  biealbiug  ;  belneen 
ihU  and  (he  otber  tube  i*  a  ajinco  Ibtvu^b 
whieb  the  blood  ciiculiici.  Tbu  bloud  ii 
brao^t  in  contact  iiiih  tbe  air  tlirouiib  Ibu 
Ifain  «*JU  of  Uio  aii-tubi'«.  just  so  tba  air 
t&d  Woud  arc  braci|:bt  loRcihei  In  the  bu- 
aaan  luns^  vaA  irltb  tlin  mhir  elTcct. 

Tba  nerrou*  filamcnl*  In  like  manner 
fitM  10  Uie  wioK* ;  ibov  follow  tbc  rcipira- 
Utrf  tiibM  and  all  tbo  fine  Tcnatlooa  uf  the 
ainic.  terminating  In  CTC17  jnit  of  luaur- 
fac«  ia  |>a|illlD,  vbleh  in  all  aiiiniaU  are 
Uie  Tohicles  (hrougll  which  lensationl  ar« 
p«rc«lTBd.  lIcDce  «e  may  infvr  tliat  lh« 
mlngi  are  tbo  organs  of  «ouia  acnaaiJun. 
Are  tlino  ncrTo-BUmcnii  intended  ni*^r«1y 
Car  notlnx  tactile ■cnmnlunii f  Mr.  Aduir  it 
of  tlie  opinion  thul  by  uieHnu  of  tbviu  Ibc 
bM  b  made  conBi'iuuii  of  uilurR.  "Sirmn 
■MtDTtliala  bare  auggMted  tbi!  antennm  aa 
Iho  onpoa  ofKucU ;  but,  m  tliej  appear  to 
b«  poortf  ad«i)t«d  to  perform  Rieh  on  oOlec, 
it  ii  jiut  about  a*  liketj  that  the;  amell 
Dtlh  llxan  M  thai  thej  ice  irllh  them.  In- 
Ttalblo  paritclM  emanating  from  odotoua 
tiodiM,  coming  In  contact  wUli  tbc  olfau- 
MITW,  piodnM  the  acnao  «{  amell. 


TbiiM  alOTu*  arc  miiCd  wilb  and  lloaline  l» 
lb«  air,  aud,  in  ord«r  to  i-ollvct  thi-ui,  a  vnu- 
aid«Tablu  volume  of  air  mail  bo  niaila  to 
JUM  OTM  thvir  tarfaMa — a  ihlnff  ohlch  th« 
•rliigs  ccrtalolj  accoiupliib  In  an  eminent 
dqjrpe." 

Tbe  (oiu«  of  bearing  In  lieei  hu  hotet 
been  locallieil  b;  nntuntlUt*,  though  aomo 
haic  auppDSad  that  tbo  anlc&iuo  nm  tbe  or- 
Itan*  of  iM*  aeiue  alio.  "  Wbtt  appendage 
of  the  bee,"  aika  Ur.  Adair,  "  KDuId  be  bet- 
tor aullnd  to  recciic  soinnd-Tibrationa  tbaa 
the  thin,  aliff  moiDbrviiea  coTopuuDg  tbo 
wings  T " . 

Ihe  Ll|nll«-Krdi  of  Ibt  CwLi  Uoiin. 
Illtllt, — The  opioiuu  liariRg  bvcn  ailvxnoi'd 
that  the  atkcallcd  U^'nltc-bwla  of  ih»  Kockj 
Uouatainii  hare  besu  formed  b;  the  bn|i- 
ing  of  dtiAcd  niaterlab,  and  not  bv  growth 
in  litu,  Ur.  L.  Leai|iivn-ui  repUt'*  aa  follovf, 
in  SiUiman''  JoHmat,  to  one  «f  tbe  arg«- 
ment*  urgvd  in  fator  of  (he  oplalon — tIl, 
that  tbo  uiubrjUt)»  <i(  ilin  liKnlle-beda  bare 
no  rool*  :  "  1  cmi  wit,"  he  nrllf*.  "  fro» 
repeated  Slid  fii^nnnil  olxciTatlnna,  that 
m'JBt  of  tln«  lipiilo-hnda  of  tbe  West,  whicl) 
hiiTe  pxeci'd  iindor  my  ciambation,  bave 
the  undcr-claj*  t^ll  of  roirtleis  ot  of  roots 
of  Uio  doaiing  pluila,  which  wore  Ibe  Br«t, 
gvnor«IIj  al  Icnal,  to  contributv  to  tbe  for- 
ninlion  of  the  bed  of  cotubiulible  Diat#rUt 
by  (hi'ir  tliini.  At  the  Ralon  Hoiinltuna, 
at  CiTiuu  City,  at  Gehrung's,  near  Colorado, 
at  Crolden,  Uatahall,  Black  Bottr,  etc.,  tbe 
coal  la  cTcrTirberD  onderbud  !>]'  chocolate- 
colored  ahalo,  oncD  m  oonipound  of  iheto 
root*  or  tootlvls,  lO  oompaol,  indfod,  tliat 
they  cannot  be  delefiulucl,  Dor  Ihelr  fonM 
dlatincily  twogitiMd.  Of  eoune,  the  ub- 
dor-ahalta  do  not  contain  enjr  loola  (tma 
root*  of  tr«oi) ;  Ibe  coal  of  the  carbmiifcT- 
oua,  too,  norer  baa  any,  for  the  t^od  rtaaon 
that  trees  dn  not  grow  in  water,  and  that 
they  only  ioTade  peaUbog*  wben  the  ground 
is  solid  oQOiigh  to  auppoTt  them.  Aud  enn 
(ben  tbe  roots  grow  horiinutatly.  and  do 
not  diiacvnd  deep  into  the  idhIkt  ttblch, 
generally  Impregnated  by  water,  in  to  a  dfr. 
gT«u  inacceaalblo  to  almufpht^iiii  ialluerxe. 

Tho  ao^alled  noU  of  ili«  ctaj.btds  of 
tbu  earbonlftioiis  neaaurai,  or  the  Stip- 
maria,  are  not  root*,  but  lloittng  UaietL 
And  freo  their  cfUndilcal  alUM  arc  nn^ 
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foonil  la  dar-brdt:  oolr  ttMii  karet  fill 
Uiem  Jiul  u  Ihc  r*(Iicle<  of  nler-plaula  fill 
ih«  di7  of  ibo  Tciti»t7  lignito.  It  if,  bo«- 
«nr,  ■  bet  that  wma  of  tW  Qpiiie  claf- 
twAi,  and  tbotc  of  tbe  walaManrM,  l«n, 
■re  clcaa  «c  wUbost  ailmizlure  oT  T<)relkb1a 
r«Buiaa,  cr(«  of  rootUUi.  Hut  *b*s  tha 
peat  is  bcgicainie  iu  p^wtli  at  Ihe  tattux 
at  a  aooievhai  de«p  buin  of  v>i«r,  *Imh 
bottom  bat  bMU  ra)d«r«d  bopcnMcaUe  bj 
Uw  d«pant  «r  cb;  (vUoh  alMj*  prMcdca 
tbo  dcipMll  of  aoodf  matcrikl*),  ibii  nr- 
f*o»1iuu  i«  oflm  thick  and  compMt  bcrorv 
h  U  (orc«J  dawa  and  come*  in  cociacl  Kiib 
til*  elaj:  >Bd,  1b  that  cur,  (hcrcforr,  ihu 
ela;  it  pur*,  or  lj  not  pcticmt«d  bj  rouli  or 
TOMlMiL  ThcN  B(^  if  eounc^  tone  b«da 
of  impnra  llptltc,  whcM  Ori0n  U  dae  lo 
drlft«d  vaod.  a^txialiy  t\vaf,  l>r;|;c  riien. 
Ona  U  kiia«o  U  tbo  muutli  of  Ibu  Rhoaft 
fai  Ftanca.  I  lure  M«a  aumt!  difMtitt  of 
tho  kind  in  Souduuivni  ArkaiuM,  o*v 
the  Wacbila  Biter.  Tbe  ^naX  K»d-BiT«r 
obslnictiaiu  mb;  brnmie  la  tlm*  Ufnlt*- 
ikpoaha.  Bui  i^l  fonnBtloni  of  Ihb  kind 
Aow  Uwir  origin  b;  lli'lf  compoalllotk,  tIk., 
Hud  wiod  witli  caibnnlBsd  natter,  Hsd; 
buttooi,  [>eiCarai«d,  Ma,  tn  vnriou*  JIr«c< 
tioasbydrifl«d  aumiiCtc.  Katblagofthii 
kind  hai  bwn  abicrrcd  la  tb«  bed*  of  lig- 
Dlto  of  UiD  West,  at  Iput  not  in  tlioM  vUoh 
bBTo  come  mukr  mj  ciamiuBtiun." 

GMtair  •f  tm  Und  af  Haah^Ule 
cxplontlioa*  ia  tbe  land  of  Uoab  by  Dr. 
T«i«laM  baTO  iKtokaod  Mn*  laUrculaK 
pidogloa]  (taluTM  iu  that  renlon.  Tbo 
(ioctar's  obicrraiiuu*  «pr«  niilalf  MoAnad 
l«  lh«  bigblnndi,  ahich  ar*  ta  HaBt;  a 
HA  of  t-iTMM,  or  uMoJandi,  tidnit  to 
Um  taMnnl  fram  tte  ahorM  «f  tbe  Dead 
8m— aUabihir,  In  a  dbmiot  of  SS  mll««, 
a  bdght  of  bftwMn  4,000  tad  a,000  TmI. 
IWm  table-land*  arc  eat  at  tight  anglM 
bio  daep  goqcet  or  naTJnef,  by  nr*am« 
whkb  now  flor,  or  at  aoae  foraMt 
Ine  hate  Doved,  «««tsard  Inta  tke  Pcad 
S«a,  Setoa  of  the  fprget  m  ■.MO  feM 
i1mi>,  with  perpntfiMlar  «all(,  &om  wbloh 
a  EOod  Uoa  of  iIm  RMloufcal  ttmcture  of 
tho  ngion  May  b«  obtained.  Tbe  fuifaM 
«f  IhoM  bi^laniU  i*  compootd  of  cbalk, 
wftitli  TWU  apoa  a  llitalona  (brmalion,  tc- 
pnM   hj  Mme  ■•  lunmiwlltto  anil  b; 


otkcn  aa  Jwflr.  The  ehalk  aal  ■■* 
ei«M  Mi;((Wr  are  from  I,t0i>  lo  1^  faa 
iktek.  n*  Hiatal  o«f  ia  aupporteJ  b;  m* 
nd  aBodeiow^  lb*  be  >hctt  ihcj- Jota  bdn( 
well  dateeil  h  it  from  ikia  law  (d' joo 
■km  that  Ihe  hot  apdm^  a«  t<htaa»td  la 
Konwa  tiatt,  foah  furth.  The  *«tar  ti 
tiMM  aptteip  ha*  a  trsipmian  Tarjtqc 
from  lao*  lo  IM'  rahr.  Tb«  wiUhmi  at 
tb«  (Onih  of  Ilia  l>nd  1^  Ska  the  laUh 
lead*  Jait  »pot«a  of.  hare  be«  Kpft  oat 
bf  the  aedoa  of  «aiM,  BMd  pnunt  Bkac 
their  fa»  umatMot  colutnma  aad  |daaacla* 
of  lali,  that  are  bolac  tapMly  »oiw  daaa 
bj  the  aeiioa  of  the  weathen 


nrw  mwa       i 


DtatafTT  or  TTpheM  Flmr.— I 
Badnnaa  writes  to  tbo  (/«nlHur'* 
ooDoeniiiig  tbe  dueorerjt  of  a  ndcroM^le 
fengot  in  water,  Ihe  drinking  of  whieb  *u 
tnipecMof  derrbfpingeMa  of  tjpliold  (c- 
ret.  Ve  pre  th«  main  pctola  of  this  oa»- 
muakatioB.  Some  7ear«  tp>  Prot  Batk- 
■nan  ezanioed  Ihe  epoal  of  a  pwnp  mloA 
bad  rappUed  water  to  a  bnilj  attacfeed  bj 
iTpboId.  It  wat  fauod  lo  ba  lineil  with  p> 
lalteouaaaUer.  r»der  tho  aaicnwcope  tUi 
•nbaunee  wai  «oM  to  cnotaio  Mwn  ttt^M 
btaoebcd  coafenrold  or  ftiacoid  growth*,  t»- 
unnlnd  whh  whldi  wmaitamiaorQid  «dU 
Aa  Ihaaa  fli^alda  i«qpdr«  aitncn  for  ibttf 
ttooriiluMBl,  the  Bsihar  interad  that  tbe 
MippI;  <•!•«  thm  aone  nalgfabortng  caa«> 
pooL  He  Hat  went  to  the  cdl-dMiB  af  Ibe 
town  eewoage,  and  ibere  Unmi  Ult  of 
etScha,  Icaree  of  valcr-planla,  and  tte  Sbt, 
aaai*  or  leaa  oomed  wiih  Ihie  eaaim  gtk^ 
wrat  nailer. 

TM  author  Mil  daieeteii  ibia  tkapit  la 
water  aaad  bj  hia  own  laaiiy,  aooe  cf 
whn«e  DMmbfn  w«re  aerereh  aiiarhed  wM 
typhoid  fcnr.  jL  d«(*et]T«  drain  in  the 
nelgkbothood  of  tbe  dwolHng  turinc  b^m 
aet  lo  rigbta,  and  Ihe  whole  ot  th<  ytm 
panped  ooi,  tho  water  baa  atnce  ben  of 
dcilleM.  purilT.  Baring  died  two  «iWt 
analogont  caaea,  ProC  Booli»aa  apaedaia* 
aa  bBawa  oa  ihe  mode  in  wUoii  thia  funfH 
acta  alter  harmg  been  odaltted  Itu  tba 
asinal  eeoaou;':  *■  How  h  M«a  It  wonU  ha 
diScnlt  to  delnmiM.  bwt  It  la  at  kaM  mb^ 
teJeaMe  that  Uie  aporaa  of  the  fiHtgw  wr 
get  Into  the  eireolatloB,  and  bring  aboat 
thaagea  io  tbo  flaUa,  alter  i 
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rtk  bMT ;  and,  tf  to,  the  KtAt  of  th« 
I  woold  be  llkdf  to  dorclop  tapldljr, 
Iti^lj  cune  In  conUct  ntlh  mUk,  or  rtter 
oonulslng  nllKigmoui  pibUct.  '  A  litilc 
Irarta  would  Uarcn  tbo  whole  lump.'  mil, 
u  it  appMn  M  me,  In  tbtii  n*  mnob  din- 
««M  aaj  be  Mcoonted  for.  The  micro- 
Mope,  then,  viU  csutbla  oa  to  mukc  out  th« 
ptvienoe  or  tbaeoM  of  ihb  fuiiKui'l  or  cun- 
ftfrroiil  nutter  \m  foul  wttlur,  auil  hit  uwd 
obetmliuns  ooofiToi  me  in  tb^  view  ibnt. 
beiag  tirmenl,  it  b  lii)[t>lx  dufiotoun,  and, 
If  it*  cauM  Mn  bo  remorod,  ud  the  witer 
Dad*  puj«t  all  duiger  from  tbii  tource  at 
«M0  MUM,  olula  if  It  ctoinot  It  abonld  ba 
U  oooe  fitMed,  ud  pun  utter  bt  Muybt 
fer  tteenboM," 

ISBD-drliM  diElor.— G.  Jl.  Bergb,  Ttrit- 
fa  PflgS^ndnrfT*  Annalni,  ou  tb«  applt' 

■Cnilar  hc*t  tii  ■  moilrc  paw«r,Hrs 
ttat  the  engine  vbich  b  to  tmv  for  (hia 
perpoee  mun  emplu}'  (omii  liijuid  *rlli  a 
Terj  loir  boiling-point.  Thcru  ore  ■ncrnl 
lB(h  Hqoidi— mlpbutvuii  avid.  Dii-tliylio 
cbloridp,  imthjiic  dtii-r,  ctr.  Oroil  of  ibraiv 
(vJphuKol  acid  bi'M  dcecrroi  ulUnilinn.  u 
it  baa  tevrral  \)»vM  prot>ortlp«  for  lli(<  (nd 
In  Ti«ir.  It  i*  not  I0'>  difficult  lo  conUi-niw, 
and  It  can  be  (ot  M  a  modcralR  pricv. 
Now  ve  hava  got  Iho  princi[>>n  oa  xliich 
«n  niii>t  conilnict  our  lolor  engine.  Cdd- 
celre  a  tend,  dlled  «ith  aulpliuroua  aoid, 
eipoacd  to  tbe  «iui'a  r*^ ;  tbo  Icnuon  of 
tbe  (olphuraua-aoid  rapor,  if  Ifae  tempera- 
tare  of  ihia  reaxU  cicctdj  tlini  of  Ibe  rvr- 
tounding  air  bjat  Itoet  li/  lo  SO',  inuxt  be 
from  one  lo  t>irt«  atmoapbrrnt  hijclier  llian 
tluU  of  llj«nilplniroas-fii;id  raporlo  anolbcr 
vwd,  S,  limilarly  Itlli'd  iritli  enlphurout 
•cid,  but  erhioh  bM  only  tbo  UmpenitiiTe 
of  the  rirrounding  air.  Weeaalliuaernmice 
•n  tagtae  «bioIi  aicrnee  in  prioeiple  ititb 
Iho  tieam-enKiiie,  «iili  narelr  tfala  lUffur- 
enec.  that  tliu  vater  la  rtipiaeed  hy  luiplmr. 
M«  ecid,  and  Iho  fool  by  tbu  nolur  beat ; 
whi9a  Ibo  Tfatd  eipoaed  to  Ih*  aiui'i  njt 
nfnaenW  Iba  MoBiD-bollar,  the  T«Mel  Icrpc 
at  ordlnaiy  umpcnlnre  may  npretenC  the 
eoodimirr.  The  nilphuroii*  acid  eondimHd, 
alter  doing  vork  In  the  towI  B,  could  eaall  j 
ba  Jrleen  baek,  t>j  a  foicc-punip.  Into  the 
TCMet  A.    The  capabiliiy  of  work  a(  mch 

line  mnH  lutunllj  incrmac  «ith  tb« 


amount  of  heal  COinmnnimted  to  temd  A 
or  be  pro|inrtlnna]  to  Ibo  aurTuu  cipuaed 
to  ibc  lotac  nf». 

An  caUtilliJiRinnt,  furniabed  with  a  ma- 
ehlnc  tike  Ihla,  Qiij(b>  earrj  mi  iU  work 
while  there  wei  minahine,  bui,  in  debiill 
oT  tbui.  would  be  bnniRhl  to  a  Kand-allll. 
True,  tho  kiIdi  beat  liilj;lil  be  rrplitced  by 
the  heal  at  ilio  all,  If  the  Irlnpi'mlui'e  of 
the  air  wctc  pretty  biEb,  and  one  bad  at 
hond  a  rerrigemling  lubnianco  lilie  lee. 
But,  im  this  ii  not  ilnaya  ihe  r»e,  Ibo 
esldbliabmcnt  ahould  bax'e.  bniilea  Uie  *0D- 
maehinc.  an  apparalui  which  migUl  "itore 
up  "  KOBt  of  tbe  work  dooe  by  that.  Aa 
BDcli,  Kiiterer'a  appaiatua  for  oondenaing 
carbunie  aoid  might  be  need.  If  a  auniiy 
iifeiirbuiiio  acid  were  kept  In  a  la  rue  ff^. 
ODirtvr,  tbe  Natterer  apparalu*  iitifthl  b« 
tttl  from  tliSti.  In  a  i>rau|thl-lnfn  teapel, 
thu*  liilcd  »Iih  liijuld  earboido  etid,  we 
ahtmiJ  tliu*  baTe  an  enormoui  iloic  of  me- 
chaiilcul  forcL',  nliich  ciiglit  be  tnnde  lo  re- 
place the  Bclian  uf  aolar  bnt  in  the  ann- 
siachiae,  parliailT  or  whoily.  Afler  work 
done,  the  tarbuuio  acid,  bceomo  geaeoaa 
again,  niiglit  be  collected  ia  the  gaaomclet. 
Or,  ainio.  tbo  nuo -machine,  while  in  actioo, 
might  driru  hd  i(.'iMiiachii<r,  and  laiictil,  in 
defaidi  of  aunabint^  proiii  by  Uie  Ie«  it  had 
(iroduced,  for  niainteDancf  of  lu  working. 

The  neteoenb  of  Uroterft.— Prof.  Aaa 
Gray,  coramentin^  In  tbe  Amrriren  Jmirnei 
of  beittm  on  a  paper  by  A.  W.  BenncU,  OM 
tlie  moTciniiita  ol  tbo  gianda  of  i)nwr« 
(mnrfrur).  rcnitrfci  that  the  authoi'*  dtanip. 
lion  of  these  movementa  doea  noido  j««tiee 
to  tbo  facta,  aa  obaerred  by  Tr.  Gray  biuv 
eelf.  Mr.  Itennvtt  obwrred  nut  oiJy  the 
bniidliiK  in  of  Ihe  itTand*  uiKin  the  body  of 
ilie  inavet  wliiuli  liKliia  on  tia  kaf,  bnt  that 
"  tbe  aidea  of  the  ii-af  had  alio  atlKblle 
cureed  forward,  so  a*  to  render  the  lekf 
more  eoncaee.''  With  u*,  uya  Dr.  Gray, 
the  leavra  do  mucli  more  than  thaL  Aa 
veil  In  ItTOttra  rvhrmli/olia  u  In  It.  lanfi- 
/Ma,  the  end  of  llie  leaf  fold*  or*t  span 
iha  baao,  or  nearly  Ukr  b  abut  bead,  ibua 
falriy  inelatlni;  tbe  capliic  iuacet. 

tie  adda  thai,  when  'iin.  Treat'*  aeooBfit 
of  ihla  in/olding  of  the  leaf  we*  puUlafced, 
to  ISIl.  the  diicurcry  waa  tbougbl  lo  be 
now.    But  he  hu  ahiee  found  llul  the  i&- 
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foMlag  or  tla  Iwf,  u  wtD  u  lb*  btnutan 
of  ilt«  v^'l*.  vM  iU(on»r«<l  bf  Ratli  In 
1779.  Thu  onlj  ml  addSllco  to  oar  knovt- 
cdgv— tlu4  oM  knovloilsc^  NcrDilj  rcpro- 
ilurfl — if  dm  cnautfaiod  In  lb*  kllcr  p*r( 
oj  Ur  Ik'naHt't  oommindcUton,  wMti  i* 
to  tli«  <4!K-c  that  Drotra  Mtt  ii|ioa  blu  cf 
n«  iDMt  Juit  u  upoin  ■  XMng  iMoet,  b«t 
b  nMltoaUM  towd  laorguda  tMidlM;  aad, 
lo  liU  dparlmeau^  to  blU  of  wood  and  at 
wowtd.  tn  die  publiibed  tcpon  of  Ibe 
oomminlcatiaii  no  •llunon  li  made  to  tlw 
hUlorr  «ad  neon]  of  ail  ihcic  diieortrica, 
but  Prof.  Gnj  eUimi  fur  Ur.  Ouvin  tbe 
CiodU  of  luvliig  beon  the  Cnl  M  (fiicovcr 
ihU  dW!T«n«e  of  bebxrioi  of  tlie  droter** 
l«*f  to  diflbnait  KubctinDra.  He  ttjt  Uurt 
ibeK  vr*  other  etiU  mure  oiirioui  obMnv- 
lloM  aai)  eqierimoDU  of  Danrin't  apon 
Jirtttra  sad  DiantM,  ubioh  it  b  boptd  Hill 
*00D  i>e  publiidiod. 

OtMn-SlMKitUlph — A  iriltcr  hi  tbo  Emu- 
iit^  /tiif  iioU*  lomi:  of  the  prlncipiil  iboH- 
ooniin^  of  ibo  occin-ncainilup  of  tbo  pv- 
rlod,  uid  oRitn  lunnc  ptictlcftl  «a8gMtlou 
U  to  ifca  proper  emu truvtioa  of  •  pMMDgcr- 
vtounor.  Tbs  occin-iteanier  of  to-da;  li 
ritnplf  a  b(ig«  frcigbl-buat.  Ehe  in  •otoo- 
«bal  Urgcr,  uid  porb>ps  ■  tn£o  tirifUr, 
but  MTtJlnlf  out  BUf  laTpr,  Ihtn  Bbm  tbo 
first  cfoiMd  tlio  Atliintio  tomn  (hitljr  7«rt 
ago.  It  nonld  iccid  abtunl  if  our  riiiln»d< 
had  DO  puara^r<>ni,  and  ne  fa>d  la  trarrl 
about  Uiu  couotrr  nimppod  on  lo  liw  roof 
of  k  fTeighl-ctr.  OoMO-trsral  it  qoiie  u 
niMurd,  and  «T«n  idoto  duiKfroua,  tor  our 
tierof  Mate-rootas  1*  Mrappcd  to  th«  topof 
«  bMv;  iron  box,  loodHl  with  hcstj  frctifal, 
whlek,  In  Iba  «rcsl  of  a  ndden  bhnr,  gtm 
to  tho  battom  aa  If  1(  irer«  axaAe  of  kUm. 
AAMtdIng  lo  the  miicr  ia  the  /W,  the 
paMFn^-MOMuhip  aliould  be  of  about  the 
«ame  Imgtb  u  at  proapnt,  but  broader  end 
■halluirer,  with  line*  adaptod,  not  lo  carry- 
ing capiini]',  but  to  upocd ;  tbe  <Met  noret- 
ty,  h0«*T«r,  being  tiiat  the  «ntit«  iMil,  e» 
ca|illBf(  ibo  ifacoi  Nqolrod  for  anglHa  aad 
coal,  would  be  BUad  up  ulth  torj  mbII  air- 
and  •riler-llsht  eompartinmu  or  mUi — 
enough  to  make  Uio  iliip  n  glgmula  IIC»f  r«> 
Mncr.  AH  the  Rlate-rooBU  and  i|iiatt«n 
would  be  on  tbe  moin^ock.  Tho  cellular 
conMraoUoti  of  tbe  to«i«1  would  add  gtoM- 


t;  |0  her  Mfcngib,  vUk  W  Dk 
■imli.  11  Iraai  In  milnnrj  irwifcni.  of  | 
qteed,  and  bat  mod*!  woold  jtrtkil;  i 
bb  tbe  tolling  m  ptOMmiro  of  M^gick- 


Tanillf  ■.— Tanstkn  b  die  iMe  ; 

•n  by  pliTridana  la  aa  Bpiiiia 
dbonlw  wiiich  prevailed  ia  Italj,  and  tnew 
parlionlarlj  la  Apufia,  during  ibe  ndddit 
tget.  It  wta  wpiwMd  to  be  onaed  hj  *• 
Uto  <if  ibt  luaMita,  a  apecie*  of  apUo- 
found  In  Seulben  Barope,  and  Tttj  pho. 
tlhl  hi  tb«  TWUtjr  of  Dm  dt;  of  Tatwrnto, 
»b(«cc  It  dorlTC*  lu  naaa.  TbiiSMrd*'. 
vbctber  Muacd  tn  Iha  firat  batanor  bv  a* 
blleof  tU«i{d<Ier  or  moI,  waa  cap«U»  of 
paning  6«m  tubjeel  U  anhjeci  br  a  icft  of 
■jmpatbT,  and  iliui  (be  nlKciioa  wo«U 
fpnad  to  bundreda  and  tbomaada  of  iba 
popuUUoo,  wrlhont  dialioctian  of  aes  at 
af^  Anakgena  Mrroat  dweaaat,  knon 
a«  8L  THoa'a  daooe.  or  Sl  Qvy'*  dMe«^ 
pranllad  b  Gdaaar.  nuea,  and  rwi.1i«il 
AreMUwtltw  on  -  Uonlal  nHnae,"  W.  JL. 
F.  Bromc,  glrea  iba  foBowInf  aMoinii  4t 
thcae  liognlar  afbctkma : 

"  In  all  tbtoe  aAednu,"  an;*  hi^  •■  aUA 
■pread  orer  gnat  MaMea  of  ibe  |iiiwiiiliai. 
TMi«nieattlOiUe,dadtvi  aDd«eMcaa- 
riaa*  alika^  ifam  mn  obiomd  aU  and 
axnbennt  odi^MM,  dahuikHi,  and  uiipa- 
Mm,  *kh  aM«Binlkbl8  fantndaa  to  ran 
or  leap,  aB  auA  noff  lata  •Itimulypa**- 
Ing  Into  dandng,  wbldi  waa  gaiaially  agKia- 
vatod,  thongb  aooiatlnun  mMpiail.  bv  mar 
■ie.  IliCM  diiiBari  ««m  bapaOed  tani» 
tlmM  bj  baliailoo,  MSMUuica  bj:  budcal 
cuUatlon,  aowirtlnioa  bytanr  and  tb«  fau 


At  reganU  Um  quaatioe  of  «p«nc 
while  Ibe  fint  «o«t  and  dally  ouikj  «m1| 
not  emed  iboM  «f  tbo  prcacni  ai^  «( 
HtMmer,  the  paaNngta  ilaaati  eoald  mak« 
twice  *•  tnaa;  trip*  te  iba  jvar,  for  ah* 
would  not  oolr  be  aeUdj  Ikator,  bet  weald 
aaT«  much  Mma.tHwtan  vojngaa  wbleta  it 
■ow  apent  (a  diaebai|^ng  and  nwaMsf 
nrgo;  Cor  ibe  wme  rcaacm,  after  tasdlD^ 
ber  paiafgBTi^  aha  eooM  atan  n^ln  li  « 
daj  or  two  oa  another  tHpt  Sodi  a  raawl 
nd^  be  (Biabled  bj  cnllitloai,  b«  It  i« 
hardl;  potoibk  Ibat  ahe  «ouU  be  nnk  bf 
anr  form  cf  aocUent  that  we  om  badUif  ' 
with. 
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;  «u  when  nuiIo' 
Itiinnony  »i!eia8  to 
moat  powvrM  md  curatire. 
AIm  ifaraiMU)  haic  bccD  prcacnis]  wbich 
icMc  cmplorcd  In  trmling  or  nodontlnit 
llic  fmulcd  routloiu  >Dil  twpa  of  Ibona 
urgol  ou  hy  ditxid  of  tho  bile  of  th«  liuui- 
tuin,  kml  I)}'  other  oubm  ;  anil  tlikl  tome 
iiit«rf«mio«  was  rviuiied  U  cvJdank  ^^ 
kllbM^  U[^  DUinbtT*  of  tbOM  •DbcUd 
n00T«r«l,  noiif  r<Mi«Unl  all  cocfdoo,  uid 
duiMd  IbomMlTo*  to  death." 

Tlia  (unm  irhlch  v«ra  nffudod  u  tcme- 
dial  uo  Mid  U>  have  bocn  of  pccniiar  char- 
•cl«r,  uid  to  bavc  eoDlaineil  tnuiiiliani 
ftatn  a  quick  to  ■  >lo«  inciuur«,  aiul  to  hire 
puMd  grtiduiLlI}'  from  b  high  to  a,  low  kty. 
Kie  MOiibilil]'  (o  miuic  waa  10  gntkt  iluU, 
■(  tbo  ttry  firM  touM  of  ilidr  brorilB  mei- 
odScB,  tbe  affeiMil  aprang  up,  0boulii;g  fur 
joy,  alul  iluKtid  on  wilLout  iuturuiifsioli 
tmtil  Iho?  Male  to  the  ^Uod  eitMiUtvd  and 
olinott  liTvlMt.  Allbough  tfau  exeiulilu, 
no  43tiviMl  or  kiulililo  niuslo  iru  requUlU 
to  MggNt  or  8ii«tiun  tuRh  loongiiuinUi.  Jlp- 
IwW^Mlmulalcd  by  ROQXi- lulcniftt  rhythio, 
Iht  pottbntum  du)c<»l,  nomctlmra  with  in- 
fnrtktad,  but  nlinni  irilh  mpa»nr«l  Jl«|i», 
wheeling  baod-in-biail  III  citvlco,  not  mcrv- 
Ij  froni  rtretl  to  siitct,  but  from  town  to 
town,  dropping  down  when  eihaiwtod,  but 
bariag  tbcir  pUoui  supplied  by  fitoh  re- 
cruits. IVbm  under  llua  liupirmcjoii,  tho 
rudest  »f  ilic  Tioiimi  ciUbiUd  graeetulncu 
ia  iltiirii'g,  uiA  mikuIfMUd  diaplsMurv  Khen 
fitlM  UKM  Here  uiuoduowl  into  the  mntie. 

[IHIutloo  of  Sewage— Tho  roUowlag 
facta,  with  n^ud  (o  the  utlliuUoD  of  the 
■cnage  of  the  dijr  of  Puli,  arc  tukcn  fram 
the  ofllcial  return*:  At  Clich;,  ■  bent]  of 
the  8t1iu)  fottni  >  landv,  leiel  pcolmnila.  of 
aome  S.OIM  acTM.  The  bacmmcat  of  tbUi 
pcnliwula  ia  prvrntilil,  and  benoe  tt  wu  on 

thii  land  that  ■  parlioa  of  the  citf  Winige 
■11  fint  dtrcrtcd,  aitli  a  ricw  to  pnt  the 
DtiGlf  of  this  kiud  uf  fcrtlKiaiion  to  the 
•CTCTMi  pouible  test.  The  preUmiDiirj 
work*  yt*n  Im^d  In  1SA8,  and  ocnnplcti^ 
Su  Mar,  ISAV.  Fram  that  lime  between 
B,000  and  S,'>00  cuMo  jarda  of  tW  iwn^ 
hare  b««u  rai*fd  d^f  hj  en^uca  of  40- 
horse  poim  and  tvulrlfupl  pumps,  and  of 
bi*  l*»thir]s  ««r9  reoelTfd  tuto  taaka  for 


cbunieal  muiipuIUiOD,  (he  reuiaiuder  bdng 
applied  to  a  piece  of  land  13  or  M  aterta  in 
citcDt,  At  the  end  of  aercril  months  Iba 
rvnulta  of  tliis  eipt'riment  upon  a  oatunll; 
ptWT  soil  were  tuoh  that  (he  uei)!liboring 
farmem  asked  to  be  indu  Jud  ui  the  bentSU 
derired  from  the  lewage;  Owing  to  the 
extreme  pvrmuKhilH;  of  th«  aoil,  Si),000 
oubic  ;«rda  of  »«wa^  could  be  aunuallj 
abiorbcd  per  aeio,  and  the  brmeca  ob*,aiii«d 
orops  of  TO.OOO  111*,  of  Cabhagps,  00,000  lb*, 
of  catroU,  and  150.000  Ibe.  of  (uratpa.  All 
lanil  aultiiblc  for  Irrigation  rotio  In  riluir. 
No  evil  etfects  on  Iho  hcalUi  of  tbc  lohabll- 
aaU  could  be  dolccted,  and  aTlUiigo  fjirang 
up  around  the  works.  A  Farlalnn  parihnwr 
catabUshcd  bb  manudctorj  on  llic  ovtsUrta 
of  the  imgat«d  land,  and  obt^ed  a  (uppljr 
of  the  KWige-wato  for  Us  gatdeoa  of  aro< 
mntjo  herbs,  inorv  especiallj  of  ptppeniiint. 
It  is  woKlif  uf  note,  in  l]iia  place,  iluit  lUe 
Uneet  mignonette  of  Cotcnt'<>ard(-n  Uar. 
kct,  London,  ha*  long  been  grom  frvm  tew. 
oige-iiTigiiled  aoil. 


NOTES. 

.\M  Hoanit  to  pBOf.  DtiniT.^-rrof.  Jo- 
ncpli  Htutj,  Microlirj  of  the  SmllhaouEitn 
InMltutioa,  hai  i«oelv«d  from  the  Fr«ni'Ii 
Ooremment  a  aupvrb  poroeltln  tmc,  aa  a 
leatinonUI  of  Us  acmeea  aa  the  United 
Slates  lepresentatitc  of  tUc  commiaaio*  oa 
tlie  tntcniailonal  itoodsid  metre. — t&vma/ 
of  (As  Ttltgraph. 

Knr  F0M1L  UjL?i.-^In  the  Hn-iti  Soot- 
ttfiijua  lor  DcLvmbiir,  It  ii  italcd  iWt  a 
third  akdcton  of  a  tioelodfic  baa  been  dls- 
ooterod  bj  U.  KtTlurc,tn  the  cnvn  of  Sea- 
tone.  Thi«  now  »ki-Uton,  Judging  from  t^o 
rariooa  and  mimeroua  implvmaoia  by  wbich 
it  iraa  nnoundod,  lived  ai  an  epoch  fir 
mot*  remote  than  Ibat  aa^;nwl  to  the  skvlo- 
ton  now  in  tho  Moteam  ol  Paris.  Tho  in* 
ainimvnu  of  wariare  and  otber  oljeeU 
fuund  with  it,  though  compoaed  of  flint 
and  bone,  am  not  poUnhed.  TXtHf  am  only 
nhaipcuL-d,  and.  hj  ibvir  eoacM  eiomUon, 
appear  to  belong  to   the  palKolttliic  age, 

Un  the  upper  pott  of  the  akeleUn  *a«  a 
btrso  number  oj  amall  thells,  each  piovwl 
with  a  bi^e,  which  appeared  to  hare  tonoed 
a  collar  or  bracelet*.  Mo  pnttetx  nor  any 
bron:ie  object  wat  fooDd. — LomiL 

Is  an  atticla  ca  "Fnna  and  tbdr  Wear, 
ei*,"  puUlthcd  In  the  DcMtabtr  PorrLaa 
Svitaca  Uoimii.T,  the  to-acal  of  Alaafca 
and  ii>e  !«a'Ol(iT  were  InadTetUAll;  con- 
(anadid.    In  a  letter  klodlj  «*lfing  alia- 
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t!on  to  the  error,  Mr.  F.  M.  Eiog.  of  White- 
Bione,  L.  I.,  who  liu  been  on  the  spot  and 
knoira  the  two  onimala,  poinU  out  k  few  of 
their  characteri^itia  ditferences.  Tbo  Beo- 
otter  U  rarely  seGQ  on  land,  but  eats,  aiecps, 
anil  19  aaXA  even  to  brinr  forth  ila  young  in 
the  water.  It  ia  provided  n-itb  a  tail,  baa 
\ei%  frith  WGljbed  leet,  and  bandies  its  food 
irilh  ltd  fore-paws,  and  is  in  fact  an  oU<r. 
The  fur-seal  breeda  on  aborc,  and  is  cap- 
tured mostly  out  of  the  valer.  It  bas  nei- 
ther Ivga  nor  paws,  but  Qippere  Uke  all  the 
other  Kali, 

The  death  of  the  great  German  anato- 
mist. Max  Scbultze,  \i  anaouDeed.  He  was 
in  the  prime  of  lil'e,  and  had  just  eiperi. 
euced  the  satisfaction  of  accing  his  labora- 
tory at  Bonn — the  amplest  Bud  most  ele- 
f^ntly-constructed  in  Europe — finished,  un- 
der bis  direct  supervision.  Hia  death  ia  a 
great  lo3S  to  biological  ecience- 

A  VBtTER  in  tbe  American  Kaluralitt 
■uggesis  that  one  of  the  most  important 
u»es  to  which  the  Yello«atone  National 
Park  can  be  put  ia,  "  ^e  preicrvation  from 
eitinction  of  at  least  the  cbuacteriitic 
mammals  and  birds  of  the  West,  as  far  aa 
they  can  be  domiciled  in  this  section." 

A  GEBYix  enspnecr  proposes  to  combine 
hard  ingots,  or  bloclu  of  ileel,  in  tbe  pro- 
cess of  casting,  with  lamina  of  soft  ateel  or 
w rough t-iron,  in  Eucb  a  manner  tbat  tbe 
latter,  in  undergoing  the  rolling  process, 
nu;  assume  an  internal  position,  thus  com- 
bining  a  cerlain  amount  of  elasticit}',  duc- 
tility, and  (oughiie^P,  in  the  interior,  with  a 
bard  exterior  to  withstaud  wear  and  abra- 
sion. 

A  CEUETEnT  is  now  beln:;  searched  at 
IiHzarches,  in  the  vicinity  of  Pari.a,  where 
articles  of  the  Uincs  of  polished  stone  bare 
been  found.  II. it  chela,  knives,  seissors, 
arrow-poinia,  atid  delicately-worked  blades, 
made  of  flint,  have  been  discovered ;  also 
awls  of  bone  from  various  animals ;  and,  on 
the  remnins  ol'a  female  skeleton,  a  kind  of 
medallion  with  two  holes  was  seen,  which 
probably  formed  part  of  a  necklace.  Sev- 
eral skulls  have  been  eiamlncd  by  Dr. 
Broca,  who  will  communicate  the  results  of 
his  invt'Sti<r:itliiiia  to  the  Anthropological 
Society  of  Paris. 

It  is  stateil  that,  at  the  recent  Scientific 
Congress  nt  Ki>me,  livo  Xeapolitaa  physi- 
cians eubmiiieii  10  the  meeting  a  liquid 
preparation  tor  stopping  instantaneously 
the  floiv  (if  blood  from  wounds  of  every 
description.  X  commission  of  physiciaus 
have  pi.'rform'.'d  ciperiments  with  it  in  one 
of  the  Romnn  hos]iitala,  and  have  reported 
on  it  as  one  of  tlic  hnppiest  of  recent  dis- 
coveries, ami  as  partlcularlj  serviceable  on  I 
the  field  of  battle.  I 


A  cuRiovs  addition  was  lately  made  to 
the  aquarium  of  the  Paria  Jardin  d'Accli- 
maiation,  vii.,  a  polyp  of  the  Heduu  kind. 
The  day  alter  tis  adinission  in  the  compart- 
ment assigned  to  it,  all  the  other  auimala  in 
the  same  tank  ware  found  to  be  dead-  An 
analysis  of  Ibe  water  showed  the  rraaon  of 
this  strange  mortality  —  the  poli-p  bad 
changed  the  water  to  vinegar.  The  so- 
called  vinegar-polyp  has  tbe  power  of  pro- 
ducing in  itself  alcohol,  which  is  soon  trans- 
formed into  vinegar;  tbii,  however  gtatefol 
it  may  be  to  the  polyp  that  prodaces  it,  is 
fatal  to  other  aquatic  creatures.  The  poi- 
sonous Medusa  was  at  once  removed  from 
the  basin  and  put  in  a  lank  by  itself,  where 
it  will  be  permitted  to  carry  on  iU  cheap 
vinegar-manufacture  as  long  oa  It  please*. 

\v  eibibilion  of  applian[:ea  adapted  to 
economize  fuel  is  to  be  held  in  UancfaeaUr, 
England.  The  exhibition  will  cotDprise:  1. 
Appliances  which  Duy  be  adapted  to  exist- 
ing furnaces,  etc.,  whereby  an  actual  lavit^; 
is  effected  in  the  consumption  of  fiieL  i. 
Appliances  which  may  be  adapted  to  exist- 
ing fumaoes,  etc.,  whereby  waste  heat  is 
ulillsed-  8.  Kew  steam-gen eratocs  and  fur- 
naces, boilen  and  aiginee,  specially  adapt- 
ed for  eavmg  fuel,  and  appliances  whereby 
watte  products  are  utilized,  the  radiation 
of  heat  prevented,  etc.  A  variety  of  simi- 
lar apparatus  for  manufacturing,  agrienl- 
lural,  and  domestic  purposes,  will  aJao  be 
exhibited.  The  exhibition  promite*  to  bt 
Interesting  and  instructive. 

As  inslilution  of  novel  character  was 
recently  founded  in  Franco.  The  Villa 
Emilia,  at  Heudon,  half-way  between  Paris 
and  Versailles,  was  thrown  open  on  January 
1st,  to  eiplorers  of  any  nationality,  to  young 
men  who  propose  making  scicntiSc  vo>- 
ages,  and  to  all  who  widh  and  are  able  to 
encourage  them.  The  eipenfcs  of  the  in- 
stitution are  to  be  defrayed  by  an  auocia- 
tion.  The  property  already  cmbraeis  inslm- 
ments  and  laboratories,  scientific  books,  etc. 
Free  courses  and  Icssotis  will  be  K'''en.  and 
travelers  may  leave  their  coUectiuna  there, 
to  be  kept  till  their  return.  GIfXs  of  money 
will  be  made  to  ihoee  who  may  serve  the  so- 
ciety in  cerlain  specified  ways.  The  associa- 
tion,  "  Ccrclc  dca  Etploratenrs,"  as  it  is 
called,  will  have  iU  Gaieltc,  giving  news  of 
exjilorerii,  and  there  will  be  two  meetings,  in 
spring  and  fall.  Those  wishing  to  join  the 
society  are  desired  to  communicate  with  its 
orif^inator,  U.  M£h6i^n,  Ucudon,  Seine  el- 
Oise. 

Dtt.  rKRHiEB  has  received  a  grant  from 
the  Koyal  Socielv,  for  the  purpose  of  en- 
abling bim  to  pursue  his  inve'tigatlona  on 
the  brains  of  monkeys,  etc  The  rc«ultt  of 
his  rc^archcs  will,  in  due  time,  be  em- 
bodied in  a  paper  which  niU  be  read  before 
tbat  society. 
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